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1: Introduction and Overview
In December 2010, the Australian Learning and Teaching Council (ALTC) reported the
outcomes of the Learning and Teaching Academic Standards (LTAS) Project; the year-long
demonstration project where the ALTC facilitated the development of academic standards in
the following six disciplines:
•

arts, social sciences and humanities

•

business, management and economics

•

creative and performing arts

•

engineering and ICT

•

health, medicine, and veterinary science

•

law.

Since then, the remaining four disciplines involved in the LTAS project, who began after July
2010, have successfully completed their standards-setting projects, with the outcomes of
their work contained in this report. These four disciplines are:
•

architecture

•

building and construction

•

education

•

science.

As an overview, this report will outline the achievements of these second-intake discipline
groups (see Appendix 1 for each group’s membership). The insights and recommendations
of the members of these groups will also be reported. For background on the LTAS project
itself, please refer to the LTAS project’s Final Report. Further information on the LTAS
project can also be found in each group’s standards statement booklet (see Appendix 2).
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2: Achievements
2.1

TLO development with supporting documentation

Each of the second-intake discipline groups have completed their projects on-time and within
budget. As planned, each group has produced a standards statement booklet for their
discipline, containing threshold learning outcomes (TLOs) and the necessary supporting
documentation. Like those produced by disciplines in 2010, these TLOs are again:
•

clearly articulated

•

assessable

•

written for a broad audience including academics, students, parents and employers

•

contemporary and forward thinking, and

•

situated in a national and international context.

The structure of the supporting documentation, again, provides the necessary context for the
TLOs to be read and understood, with key information related to:
•

nature and extent of the discipline

•

scope of the Standards Statement

•

notes on the TLOs, and

•

the relationship between the TLOs and other benchmark statements, most notably
those developed overseas and existing Australian standards.

Copies of these Standard Statements can be found in Appendix 2.

2.2

Endorsement

Again, the highly consultative process undertaken in the development of the TLOs, and the
quality of the work produced, has resulted in widespread support/endorsement of both the
product (TLOs and accompanying documentation) and the process by which they were
developed. Endorsement for discipline-specific TLOs has been given by a large number of
bodies including the following:
•

Australian Council of Deans of Education (ACDE)

•

Australian Council of Deans of Science (ACDS)

•

Australian Deans of Built Environment and Design (ADBED)
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•

Australian Institute of Building

•

Australian Institute of Building Surveying

•

Australian Institute of Quantity Surveyors

•

Chartered Institute of Building

•

Royal Institution of Chartered Surveyors

•

Chair, Australian Institute of Architects -National Education Committee (AIA-NEC)
(Professor Stephen Loo)

•

President, Architect’s Accreditation Council of Australia (AACA) (Andrew Hutson).

2.3

Other Significant Achievements

Apart from the TLOs, Booklets, and their associated endorsements, each of these discipline
groups have made significant achievements in other areas as part of the LTAS project.
These achievements, outlined below by discipline, are:

Education
•

The formation for the first time of an Australia-wide Network of Associate Deans
Learning and Teaching in Education (NADLATE).

•

Interest expressed by ACDE and others in follow up project for undergraduate
courses and mapping to professional registration standards.

Building and Construction
•

a national forum on Work Integrated Learning specific to building and construction.

•

a comparison of the building and construction threshold learning outcomes with three
separate international standards: Australian Qualifications Framework: Specification
for the Bachelor Degree : Level 7 criteria; Tuning All Disciplines (Dublin Descriptors)
Qualifications that signify completion of the first cycle (Bachelor); UK Quality
Assurance Agency for Higher Education subject benchmark statements for
Construction, Property and Surveying.

•

a comparison of the building and construction threshold learning outcomes with the
professional accreditation requirements of: Australian Institute of Building; Australian
Institute of Quantity Surveyors; and Royal Institution of Chartered Surveyors.

•

a comparison of the building and construction threshold learning outcomes with three
current degree programs and higher education providers: University of Newcastle; the
University of New South Wales; and University of South Australia.
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•

enhanced dialogue between industry representatives, professional bodies, students,
recent graduates and academic providers.

•

ongoing funding and discipline support to establish and sustain a Building and
Construction Discipline Network, to focus on a common alignment of professional
accreditation requirements.

•

ongoing funding and discipline support to undertake an Integrating Academic
Standards in Programs project to focus on the alignment of individual course
outcomes with the TLO statements, and to produce a series of Best Practice Guides
(including one for each TLO) that further explain and illustrate how each TLO might be
evaluated/demonstrated.

•

five scholarly publications:
o

Goldsmith, R. & Newton, S. (2011) What do communication skills mean in the
Construction discipline? in 10th Biennial Conference of the Association for
Academic Language and Learning, 24-25 November 2011, Adelaide Australia.
(to appear).

o

Newton, S. and Goldsmith, R. (2011) An Analysis of Stakeholder Preferences
for Threshold Learning Outcomes in Construction Management in Australia, in
Proceedings of 27th Annual ARCOM Conference, Bristol: ARCOM, pp.1-10.
(to appear).

o

Newton, S. and Goldsmith, R. (2011) Defining guaranteed learning outcomes
for building and quantity surveying graduates in Australia, in R. Rameezdeen,
S. Senaratne and Y.G. Sandanayake (eds), Cost management in a world
emerging from adversity: Proceedings of 15th Pacific Association of Quantity
Surveyors Congress, Colombo: Institute of Quantity Surveyors Sri Lanka,
pp.247-254.

o

Newton, S. and Goldsmith, R. (2011) Setting Academic Standards for Tertiary
Education in the Construction Industry, in Proceedings of AUBEA11, Gold
Coast: Bond University, pp.1-12.

o

Newton, S. (2010) A New Framework for Accreditation Standards in the Built
Environment, in Proceedings of AUBEA10, Melbourne: Melbourne University,
pp.A021:1-13.

Architecture
•

The first ever mapping of the NCSAs (professional standards) against disciplinespecific graduate capabilities. The NCSAs are used at various stages of the
qualification of architects including to accredit terminal programs of student, and at
examination of candidates for statutory registration.
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•

The LTAS Project has brought together various parties concerned with professional
accreditation of courses and has generated preliminary agreement to align TLOs with
NCSAs and AIA Education Policy. The AIA-NEC has undertaken to investigate
substitution of TLOs for current headings in their Education Policy when next the
Policy is reviewed in 2013. This is a significant milestone in the history of the
accreditation of the discipline.

•

The methods of the Project have formed the basis of development of a Discipline
Network for the longer term under the auspices of ADBED. ADBED, with QUT,
successfully bid for a ALTC Discipline Network funding based on work to date. The
Architecture Reference Group undertook at its last meeting to disband as a reference
group and to reform as the nucleus of the Discipline Network.

•

Developing TLOs in another of the built environment design disciplines. An EOI for a
project entitled Discipline X Academic Standards: Implementing the Partner Package
is in the final stages of preparation and it is proposed that this Project, to be
completed by December 2012, will enable another discipline to establish threshold
learning outcomes through a process of consultation and development akin to that
adopted for architecture.

Science
•

List of contacts who wish to promote or support further work in developing LO
statements for Science (59 specific offers, including student and employer
representatives).

•

Earth sciences peak bodies very supportive and offered to support Earth science TLO
development.

•

RACI Chemistry peak body active in development of Chemistry TLOs and intend
using them to inform RACI accreditation.

•

Chemistry working party developed TLOs for Chemistry.

•

Mathematics working party continuing.

•

Biology group being established to develop Biological science TLOs.

•

Invitations to the Discipline Scholars to participate as peer experts in curriculum
review for four universities (La Trobe University, Queensland University of
Technology, University of Queensland, University of Western Sydney) and in
Teaching and Learning meeting (Macquarie University).

•

A selective list of resource material related to developing learning and teaching
academic standards for science developed.
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3: Lessons Learned and Recommendations
The LTAS project not only facilitated the development of these discipline-derived standards,
but explored the feasibility of conducting such an approach. An important objective of the
LTAS project was to reflect on the processes employed in the facilitation of standards
development and to document the outcomes of these reflections in the form of “lessons
learned”. As conducted at the end of 2010, these reflections were captured in a final report
template where Discipline Groups were asked to identify/make comment on the following
areas:

1.
2.
3.
4.
5.

critical factors leading to the success of this project
impeding factors
key advice from Discipline Scholars
key advice from Project Officers, and
recommendation for the next steps.

Together, the reflections in these categories provide a comprehensive blueprint for the further
development of discipline-specific academic standards, and are outlined below.

3.1

Critical factors leading to the success of this project

Each of the second-intake discipline groups identified a number of factors leading to their
success. These factors, outlined below by discipline, were:

Education
•

Support of ACDE.

•

Effective steering group (EAG).

•

Effective Project Officer support.

•

ALTC efficiency and flexibility.

•

Goodwill from a strong discipline community.

Building and Construction
•

Support from the ALTC LTAS team, which was timely, effective and greatly
appreciated, particularly towards the end of the contract when it would have been
easy to have been distracted by the unfortunate closure of the ALTC.

•

Support from other Discipline Scholars and Project Officers, who were always willing
to share their insights, observations and experiences in a collegial way.
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•

The willingness of so many stakeholders, particularly ADBED, to engage with the
process of developing the TLOs, and the enthusiasm with which they participated in
the discussions and workshops.

•

The dedication of the Building Discipline Working Group and their contributions to the
mapping of the TLOs against current construction management programs.

•

The contributions from the Building Discipline Reference Group, and their willingness
to participate in the project, promote it and support the TLOs through their various
drafts.

Architecture
•

The Project has brought together a range of stakeholders. The inclusion in
workshops of multiple perspectives has led easily to consensus. The resultant
Architecture Standards Statement has been characterised as a good foundation for
understanding architectural education in Australia.

•

A pattern has been set for further collaboration in respect of course learning outcomes
for architecture. There is commitment at the level of Dean’s Council, Heads of
Schools and accrediting bodies to align accreditation with quality assurance
measures.

•

The Project was significantly enabled by the existence of a robust accreditation
process in the discipline. This meant that stakeholders were aware of the value of
quality assurance at the outset and accustomed to being subject to accounting for the
capability of graduates.

•

The Project was supported and guided from the outset by the Dean’s Council,
ADBED.

•

The Project was greatly enabled by the ALTC community, in particular, by Discipline
Scholars with perspectives from a range of fields.

Science
•

The proactive support of the Australian Council of Deans of Science initially
suggesting the project, endorsing the outcomes and in ensuring the carriage of the
work forward into the future was a major enabler of the project.

•

Team work – team member relationships were characterised by mutual respect and
willingness to co-ordinate the work using complementary skills.

•

A systematic approach to developing the TLOs with three iterations – we had the
advantage of advice from existing LTAS-Discipline projects, particularly fellow
Tasmanians Jonathan Holmes and Wendy Fountain.
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•

Extensive face-to-face consultation – the workshops were very positive experiences
and provided good feedback. They also clearly generated as well as indicated existing
stakeholder buy-in.

•

Discipline Scholar flexibility and opportunism – the scholars invited recommendations
on activities to ‘add value’ to their visit to host universities. Additional activities
included: presenting their science research at a regional university; hosting ‘coffeediscussions’ with student groups; meeting key T&L staff.

•

The online survey provided validation of the overall TLOs and free text comments
were very useful for insight into concerns of stakeholders in the science community
about the LTAS project and its implications.

3.2. Impeding factors
The success of these four new discipline groups was not without challenges that needed to
be overcome. These challenges included:
•

Relatively short timelines for consultation.

•

Difficulty getting the significance of the project recognised by busy academics.

•

The announcement of the closure of the ALTC, which marked an immediate
disengagement by many of the stakeholders for a period of time as they initially
presumed that without ALTC to champion the academic standards project it would
lose its significance.

•

Holding workshops at times that unavoidably competed with the priorities of the
academic year, meant that some of the workshops were not always well-attended and
student representation in particular was generally poor.

•

A delay in the appointment of the Research Officer, and the lack of standards
expertise specific to building and construction from potential candidates for the
position.

•

The changing landscape and uncertainty over the future of academic standards
created by the lack of an explicit regulatory context and the closure of the ALTC.

•

The July start date and 5 month preliminary consultation resulted in the Draft Science
Standards Statement consultation paper being ready just before Christmas. January
and February tasks of contacting potential host universities for consultation
workshops was very difficult as many contacts were on leave. In hindsight, this
situation would not occur if organisation for the roadshow had commenced in October
or November.

•

The majority of consultation workshops could not be organised before March and into
April, compressing time frames for analysing and evaluating consultation feedback
and incorporating into a final standards statement ready for the Reference Group.
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•

Difficulty in locating appropriate contact to host workshops. The plan to contact
Associate Deans of T&L on the ACDS list worked for the majority of universities
however a significant number universities had new A/Deans which meant many
emails went unanswered.

•

Capacity to process data – 32 workshops generated a large volume of data which
was difficult to collate in time for use to revise the TLO statements.

•

Organisational change both at home institution and at ALTC during life of project
complicated management of project.

•

Focus on professional qualification (Master of Architecture) project without attention to
first degree, at Bachelors level. This led to concern for some that the architecture
programs are overly focused on vocational/professional outcomes. There may have
been less concern had the Bachelors level qualification been included and
demonstrated to have scope for a broader range of course outcomes.

•

The changing landscape around the establishment of TEQSA provided challenges,
and caused questioning of the worth of the Project. Would it all be for nought?

3.3

Key advice from Discipline Scholars

In their final reporting template, Discipline Scholars were asked: “Based on your experiences
this year, what 3-5 most important pieces of advice would you give to a Discipline Group
embarking on the development of TLOs in their discipline?” Their responses to this question
were:
•

Important to get the support of peak professional and academic bodies.

•

Communication and profiling of the project in advance of consultation.

•

Use an enthusiastic and engaged steering group.

•

Have confidence in professional judgement and expertise of the discipline community
(even if you disagree with some statements).

•

Do everything you can to try and avoid the TLOs being associated directly or solely
with the Discipline Scholar. Your role needs to be backgrounded as much as possible.

•

Consult widely and individually with stakeholders as far as possible to begin with.
Then get them all around the same table to discuss the TLOs.

•

The initial workshop format where participants were first invited to suggest their ideas
for TLOs, then required to select top preferences from a candidate set, then invited to
discuss the TLOs and their selections as a group, was particularly effective.

•

Establish a small working party of experts able to assist the Discipline Scholar directly
in the time-consuming work of identifying, drafting, testing and evaluating the TLOs.
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•

Be transparent and open in the process of drafting the TLOs, and seek to reflect the
views of as many stakeholders as possible.

•

Adopt an explicit and consistent structure for how the TLOs are expressed and
illustrated.

•

The involvement and engagement in the project by Associate Deans (Teaching and
Learning) was important and facilitated by the support of the Australian Council of
Deans of Science.

•

Consultation and involvement of the Science community was a key part from the
beginning of the project. The enthusiasm and interest in this project from the
community was very encouraging.

•

The curriculum renewal aspect of this project has been enthusiastically embraced by
the community. The Discipline Scholars were invited to five universities to assist with
their review of curricula in science.

•

The Project stimulated discussion about the nature of the discipline, and provided a
strong motivation to shift focus from a teacher-centred to a student-centred approach
to curriculum design and review.

•

For Science, the Project was particularly timely with regard to current interest across
the higher education sector in making the value of a science degree more apparent to
the general community, and therefore more attractive to potential students.

•

Start with what is known. Working with even the smallest pocket of recognition can
help the Project to gain momentum quickly.

•

Focus attention – be clear about what the intention is, what the group is here to talk
about. If a discipline has no boundaries use a like discipline. Have clear scope.

•

Work with mixed groups of stakeholders. This enables a shared conversation.
Ensure that practitioners, academics, students and members of governing bodies are
in the same room. Doing this enables give and take on the spot.

•

Seek the support of and work with a Deans’ Council or Heads of Schools group from
the outset. Form good partnership with potential peak governing body and then follow
along with their advice and input. Identification of all peak bodies at the outset with
clear invitations to join in is essential.

•

Meetings with peak professional bodies to ensure they remained briefed and part of
the journey – this will ensure alignment of purpose.

3.4

Key advice from Project Officers

In their final reporting template, Project Officers were asked: “Based on your experiences this
year, what 3-5 most important pieces of advice would you give to a Project Officer appointed
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to assist/support a Discipline Group embarking on the development of TLOs in their
discipline?” A considerable amount of advice was offered, including the following:
•

Make yourself familiar with the ALTC Standards Project and read at least a couple of
the Standards Booklets from the other Disciplines. Very helpful in terms of getting
your head around the project.

•

Listen and learn from the other members of the Project Team as they can be an
invaluable source of information and support.

•

Establish email Contacts lists and comprehensive spreadsheets of all people involved
in the various aspects of the Project and ensure they are up to date.

•

Make yourself aware of the processes and timelines and be prepared for these to
change without a great deal of notice.

•

Maintain communication with others working on the Project – either with a specific
event such as a Consultative Forum or over the life of the Project - and provide timely,
appropriate advice as required. With tight time lines this was really important for this
Project. Also, remembering to thank those who have contributed to the smooth
running of the various aspects of the Project.

•

Give adequate notice to stakeholders with regard to the dates of the consultative
forums. Providing more notice may lead to an increase in attendance at each venue,
but may not make a difference with regard to the overall input or quality of feedback
received at each forum.

•

Use published outcomes of other Discipline Groups in LTAS booklets to assist the
process of formulating and constructing the TLOs. Also use the advice and
experience of other Discipline Groups in survey construction.

•

It is important to have a good working relationship with Discipline Scholar, and in this
case other Project Officer, and others in the project team.

•

Quickly get to grips with the nature of the discipline area particularly in terms of
professional relationships and discipline culture.

•

Compile a list of acronyms for easy reference.

•

Be very organised and keep things as flexible as possible to allow for the unexpected.

•

Treat your Discipline Scholars well. They are working very hard and subject to
cognitive overload. A project officer can reduce their workload by being proactive
(reminding of looming deadlines and doing time consuming ‘first pass’ at documents
or planning that they can then respond to).

•

Encouraging sharing of ideas and artefacts (e.g. templates for recording meetings, DS
activities and outcomes) among project officers reduces stress and increases

LTAS Project – Final Report for Second-Intake Discipline Groups

12

efficiency. It also reduces the risk of neglecting important documentation
requirements/opportunities.
•

Documentation is a major aspect of this role. The DS activities generate a lot of data –
particularly consultation and dissemination activities. It is important to have
mechanisms for keeping the large numbers of diverse comments accessible as well
as filtering and synthesising the data into something that is coherent and reflects
stakeholder opinions.

•

A challenge for the project team was to find common time for planning, preparation,
debriefing after activities, evaluating outcomes and deciding ‘next steps’. It was
important that I did forward planning to identify critical times for ‘getting together’ so
that we could adequately prepare for activities.

•

A major source of job satisfaction came from supporting the Discipline Scholars so
that they could do their work efficiently and effectively. Another source was
participating in the process of developing TLO statements and other key elements in
the Science Standards Statement.

3.5

Recommendations for the next steps

Each Discipline Group offered a range of recommendations regarding the “next steps”. These
recommendations, listed below by group, were:

Education
It has become clear with the establishment of the five TEQSA quality standards in
conjunction with the AQF that specification of both generic and discipline specific learning
outcome standards will be vital to and effective QA process. This is now being recognised by
HEPs. There is clearly much more work to done based on the LTAS demonstration process.
I would recommend that TEQSA Standards Panel take up and adequately resource this
important work.

Building and Construction
Funding ($100K) and discipline support (ADBED, BDRG, AIB, AIBS, AIQS, CIOB and RICS)
has been secured to establish and sustain a Building and Construction Discipline Network.
Working under the auspices of ADBED (Prof. Martin Betts) and in collaboration with the
Discipline Scholar for Architecture (Prof. Sue Savage) this project will focus on the
development of a common agreement for all professional accreditation requirements for
building and construction. The alignment of professional accreditation requirements with
TEQSA requirements is critical.
Funding ($52K) and discipline interest (UNSW, UTS, Curtin, Newcastle, UniSA, RMIT, QUT,
UWS, Deakin) has been committed to undertake an Integrating Academic Standards in
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Programs project to focus on the alignment of individual course outcomes with the TLO
statements, and to produce a series of Best Practice Guides (including one for each TLO)
that further explain and illustrate how each TLO might be evaluated/demonstrated. Working
to have all stakeholders interpret the TLO requirements along similar lines and understand
how each might be demonstrated and evaluated is crucial to ensure that the TLOs achieve
what they are intended to achieve.
A consistent process of evaluation and review of the academic standards by TEQSA should
be articulated as soon as it is feasible, so that stakeholders can ensure the appropriate
evidence will be available when required. A national panel comprising academics,
professional bodies, employers, students and recent graduates is recommended. It should
undertake some form of blind peer review of the evidence.
The academic standards for Levels 7 and 8 in building and construction will quickly become
redundant unless equivalent standards for other built environment disciplines and at other
levels of award can be established. The recommendation is for TEQSA, once the form of
academic standards has been determined, to commission the Discipline Scholar to broaden
the scope of the existing project to include Quantity Surveying, Property Economics, Facilities
Management and Building Surveying, and at each Level from 6 through 10.

Science
The Science Threshold Learning Outcomes provide a foundation for articulating and
developing the higher education science curriculum, and for improving learning and teaching
in science at the university level. It is envisaged that a number of follow-up activities to this
ALTC project will be undertaken and that many of these activities will be driven by the
Australian Council of Deans of Science.
Suggested implementation activities for the higher education science sector:
•

Map university Science curricula against the Science TLOs.

•

Develop examples of teaching activities to achieve TLOs.

•

Develop examples of assessment of the learning outcomes.

•

Develop TLOs for a number of different disciplinary areas of science, in the same way
that Chemistry has done.

•

Define the relationship between the TLOs and accreditation.

•

Plan for ongoing review of the TLOs and monitor their effectiveness in supporting
curriculum development.

Architecture
A number of recommendations could be made:
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•

That the momentum of change to quality assurance through scrutiny of outcomes
should be maintained. Such a focus appears to engage discipline communities more
thoroughly than assurance of processes.

•

That the engagement of discipline communities in setting standards should be
maintained. There is clearly interest, expertise, commitment and wisdom in the tribes
of the disciplines. There is willingness, too, to take to the task of building consensus
around outcomes.

•

Clarity about how TLOs will/may be used in course QA would be welcome.

•

Extension of “Disciplines Setting Standards” to a wider range of disciplines in a
manner which is supported by the experience of Discipline Scholars would be helpful.

ADBED will discuss at its forthcoming meeting (August 2011) the matter of continuing effort in
relation to discipline standards in Architecture and Building. With QUT, ADBED has secured
Discipline Network Funding to establish support for the development of course outcomes
across the disciplines.
In the future the Bachelor and Bachelor Honours degrees for architecture should be
considered in terms of the development of TLOs for both. During the current Project the
focus has been on the terminal accredited professional degree (Master of Architecture) and
this has caused some concern for some stakeholders. Because the professional nature of
the Masters necessarily focuses on practice there may be scope in the undergraduate
programs, which provide the only form of articulation to the Masters, for a wider remit of
knowledge types and focus. This would allay the concerns of those who see other roles for
graduates with architectural education ie those that may not wish to practice architecture
professionally.
The most significant work ahead for the Architecture discipline is the alignment of
accreditation processes. The goal of this work will be to ensure that architecture programs
can be quality assured on a five-year cycle to the satisfaction of statutory regulating Boards
of Architects, the profession (through the AIA), their home universities and the national
regulator.
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4: Conclusion
The smooth and professional support and guidance from staff at ALTC made this task
much easier that it might otherwise have been.
This has been an incredible project to be involved with. It has promoted a
comprehensive engagement across the entire building and construction discipline on
how academic standards are best determined, expressed, evaluated and reviewed.
There is now a real sense of commitment and community from the discipline that was
not evident before the project began, particularly at the nexus between academia and
industry. It has been my genuine honour to have worked so closely and productively
with all stakeholders and in particular the entire LTAS team.
Just a note of thanks to the Project Leader, Emeritus Professor Christine Ewan;
Project Officer Adam Morgan; CEO ALTC Dr Carol Nicoll; staff of the ALTC and
colleagues Discipline Scholars for their unwaivering good advice, good humour and
helpful insight. Much of the LTAS Project Architecture was completed during difficult
times at the ALTC as it was wound down in the name of flood relief. This, coupled
with a changing landscape around the national regulator, could easily have deflated
any sense of optimism in this Project. That this didn’t happen is testimony to the
dedication and resilience of a very good bunch of people.
The three quotations above contain the parting words of three Discipline Scholars in their
final reports. What they emphasise, more than anything else, is the support the ALTC has
provided to these second-intake Discipline groups. The LTAS project was a “demonstration”
project, which has most certainly demonstrated what can be achieved in a well designed
project. First, it has demonstrated that disciplines can indeed set academic standards in the
manner envisaged by the Australian Government. That is: “The Government will ensure that
the new arrangements are developed in close consultation with the sector. Discipline
communities will ‘own’ and take responsibility for implementing academic standards (working
with professional bodies and other stakeholders where appropriate) within the academic
traditions of collegiality, peer review, pre-eminence of disciplines and, importantly, academic
autonomy (Transforming Australia’s Higher Education System, p 32).”
Second, and perhaps more importantly, it has demonstrated that the ALTC was the
appropriate body to run such a large, national, project. Indeed, it is unlikely that any other
body could. The ALTC successfully brought together 10 broad discipline groups to focus on
one specific aim: the development of discipline-specific learning and teach academic
standards; nuanced standards that are expressed by the discipline for the discipline. The
ALTC achieved this aim by having the trust and support of the Australian Higher Education
(HE) community. It drew on its standing in the community as the “honest broker” between the
Government and HE providers. It also utilised all of its capacities to manage, rather than to
merely fund, such a significant national project. It drew on its corporate knowledge
developed over many years. It also leveraged off the experience and social capital existing
within the LTAS project team. This project was designed by the ALTC to succeed, and it has.
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All groups seconded have completed their tasks on-time and within budget. All have
produced academic standards that have been endorsed by their discipline communities. All
have also made significant achievements far beyond their initial brief. It is through the ALTC,
and the enabler role it has played on the LTAS project, all of these achievements have
occurred.
The LTAS project has operated in an environment of change and uncertainty. It operated, for
example, with a constantly changing AQF and the unknown structure and operations of
TEQSA. It was also operated with the knowledge of the ALTC closure. Such conditions
could have easily “derailed” the second-intake discipline groups of Architecture, Building and
Construction, Education, and Science. But this was not the case, as the project had been
embraced by the HE community. Through the highly consultative processes that the LTAS
project adopted in its first year, it had the support and commitment of the sector to continue to
completion. Its success this year is also due to the support and commitment of the LTAS
team and ALTC staff; a point well emphasised in the opening quotes.
With the upcoming closure of the ALTC, it is crucial that the momentum and goodwill that the
LTAS project has developed continues. The development of a sustainable process to
facilitate the articulation of discipline-specific standards was always a key aim of the LTAS
project, and this process was in the final stages of being refined. By commencing their work
6-9 months into the project, the second-intake discipline groups capitalised on the pioneering
work of the first-intake groups (eg Law, Creative and Performing Arts, Arts, Humanities and
Social Sciences). It enabled these new-intake groups to implement tried, tested, and
successful strategies. It also enabled them to further refine various processes. It is hoped
that the momentum will continue in other self-starting project groups. The key elements of
the process have been captured and presented in this report, the 2010 Final Report, the
collection of Standard Statement booklets, and the Resource Kit (all available to download
from the ALTC website). This demonstration project has now come to an end, with many of
the processes developed and shown to be successful. It provides an excellent platform for
further work in this area when the new Standards Panel turns its attention to standards in
disciplines.
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EXECUTIVE SUMMARY
The development of the Learning and Teaching Academic Standards
Statement for Architecture (the Statement) centred on requirements for
the Master of Architecture and proceeded alongside similar developments
in the building and construction discipline under the guidance and support
of the Australian Deans of Built Environment and Design (ADBED). Through
their representation of Australian architecture programs, ADBED have
provided high-level leadership for the Learning and Teaching Academic
Standards Project in Architecture (LTAS Architecture).
The threshold learning outcomes (TLOs), the description of the nature
and extent of the discipline, and accompanying notes were developed
through wide consultation with the discipline and profession nationally.
They have been considered and debated by ADBED on a number of
occasions and have, in their ﬁnal form, been strongly endorsed by the Deans.
ADBED formed the core of the Architecture Reference Group (chaired by
an ADBED member) that drew together representatives of every peak
organisation for the profession and discipline in Australia.
The views of the architectural education community and profession have
been provided both through individual submissions and the voices of a
number of peak bodies. Over two hundred individuals from the practising
profession, the academic workforce and the student cohort have worked
together to build consensus about the capabilities expected of a graduate
of an Australian Master of Architecture degree. It was critical from the
outset that the Statement should embrace the wisdom of the greater ‘tribe’,
should ensure that graduates of the Australian Master of Architecture were
eligible for professional registration and, at the same time, should allow
for scope and diversity in the shape of Australian architectural education.
A consultation strategy adopted by the Discipline Scholar involved meetings
and workshops in Perth, Melbourne, Sydney, Canberra and Brisbane.
Stakeholders from all jurisdictions and most universities participated in the
early phases of consultation through a series of workshops that concluded
late in October 2010. The Draft Architecture Standards Statement was
formed from these early meetings and consultation in respect of that
document continued through early 2011.
This publication represents the outcomes of work to establish an agreed
standards statement for the Master of Architecture. Signiﬁcant further
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work remains to ensure the alignment of professional accreditation
and recognition procedures with emerging regulatory frameworks cascading
from the establishment of the Tertiary Education Quality and Standards
Agency (TEQSA). The Australian architecture community hopes that
mechanisms can be found to integrate TEQSA’s quality assurance purpose
with well-established and understood systems of professional accreditation
to ensure the good standing of Australian architectural education into the
future. The work to build renewed and integrated quality assurance
processes and to foster the interests of this project will continue, for at
least the next eighteen months, under the auspices of Australian Learning
and Teaching Council (ALTC)-funded Architecture Discipline Network (ADN),
led by ADBED and Queensland University of Technology.
The Discipline Scholar gratefully acknowledges the generous contributions
given by those in stakeholder communities to the formulation of the
Statement. Professional and academic colleagues have travelled and
gathered to shape the Standards Statement. Debate has been vigorous
and spirited and the Statement is rich with the purpose, critical thinking
and good judgement of the Australian architectural education community.
The commitments made to the processes that have produced this Statement
reﬂect a deep and abiding interest by the constituency in architectural
education. This commitment bodes well for the vibrancy and productivity
of the emergent Architecture Discipline Network (ADN).
Endorsement, in writing, was received from the Australian Institute of
Architects National Education Committee (AIA NEC):
The National Education Committee (NEC) of the Australian Institute
of Architects thank you for your work thus far in developing the
Learning and Teaching Academic Standards for Architecture …
In particular, we acknowledge your close consultation with the
NEC on the project along with a comprehensive cross-section of
the professional and academic communities in architecture. The
TLOs with the nuanced levels of capacities – to identify, develop,
explain, demonstrate etc – are described at an appropriate level
to be understood as minimum expectations for a Master of
Architecture graduate.
The Architects Accreditation Council of Australia (AACA) has noted:
There is a clear correlation between the current processes for
accreditation and what may be the procedures in the future following
the current review. The requirement of the outcomes as outlined
in the draft paper to demonstrate capability is an appropriate way
of expressing the measure of whether the learning outcomes
have been achieved. The measure of capability as described in the
outcome statements is enhanced with explanatory descriptions in
the accompanying notes.
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Endorsement
The Australian Deans of Built Environment and Design commend the
2010–2011 national consultation process, undertaken by the Discipline
Scholar Architecture under the guidance of the Architecture Reference
Group, for the development of the minimum or threshold learning outcomes
for architecture.
The Deans endorse the Learning and Teaching Academic Standards
Statement for Architecture as a statement of the threshold learning
outcomes that are required of architecture graduates at masters level
from any Australian higher education provider.

Project Leaders
Discipline Scholar: Professor Susan Savage
Project Ofﬁcers: Dr Barbara Jack (August 2010 – December 2010)
and Ms Jo Allbutt (February 2011 – June 2011)
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1. Learning and Teaching Academic
Standards Project Background
The Australian Government is developing a new Higher Education Quality and Regulatory Framework
which includes the establishment of the Tertiary Education Quality and Standards Agency (TEQSA).
TEQSA will be a national body for regulation and quality assurance of tertiary education against agreed
standards. In developing the standards, the Australian Government is committed to the active involvement
of the academic community. The Australian Government has commissioned the ALTC to scope aspects
of the Learning and Teaching Academic Standards component of the framework. The approach was
designed to ensure that discipline communities would deﬁne and take responsibility for implementing
academic standards within the academic traditions of collegiality, peer review, pre-eminence of disciplines
and academic autonomy.
In 2010–11, both directly through a speciﬁc contract and indirectly through base funding of the ALTC,
the Australian Government funded a demonstration project to deﬁne minimum discipline-based learning
outcomes as part of the development of Learning and Teaching Academic Standards.
The project took as its starting point the award-level descriptors deﬁned in the Australian Qualiﬁcations
Framework (AQF). Threshold learning outcomes (TLOs) were deﬁned in terms of minimum discipline
knowledge, discipline-speciﬁc skills and professional capabilities including attitudes and professional
values that are expected of a graduate from a speciﬁed level of program in a speciﬁed discipline area.
The process took account of and involved the participation of professional bodies, accreditation bodies,
employers and graduates as well as academic institutions and teachers. These representatives of the
discipline communities were encouraged to take responsibility for the project and the outcomes within
broad common parameters. Some disciplines extended the brief to begin consideration of the implications
of implementing standards at institutional level.

1.1 Discipline areas encompassed in the demonstration project
Broad discipline areas were deﬁned according to Australian deﬁnitions of Field of Education from the
Australian Standard Classiﬁcation of Education. They correspond to the most common broad structural
arrangements of faculties or aggregates of departments within Australian universities.
Ten broad discipline groups participated in the project:
• architecture
• arts, social sciences and humanities
• building and construction
• business, management and economics
• creative and performing arts
• education
• engineering and ICT
• health, medicine and veterinary science
• law
• science.
Discipline Scholars were appointed to lead each discipline area. The key deliverable for each Discipline
Scholar was the production of a document of minimum learning outcomes for a speciﬁed discipline at
an agreed AQF level or levels. This booklet represents that outcome for this discipline.
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2. Architecture in the Learning and
Teaching Academic Standards Project
2.1 Scope
The Learning and Teaching Academic Standards Statement for Architecture addresses the Master of
Architecture degree, the entry-level professional qualiﬁcation and, thus, the initial prerequisite for
becoming an architect in Australia. The Master of Architecture is the focus of accreditation by the
Architects Accreditation Council of Australia (AACA) on behalf of statutory boards of architects in every
state and territory.
Currently, sixteen Australian courses are recognised (one of which is offered by a private provider) and
three others are on offer and in the preliminary stages of recognition pending the graduation of their
ﬁrst cohorts. In addition, seven courses from New Zealand and South East Asia are recognised for the
purposes of graduates’ eligibility to enter the Australian Practice Examination which forms the last step
in registration of architects in Australia.
Typically the Master of Architecture is one or two years in length and follows a four or three year
(respectively) bachelor degree in architectural studies or a closely allied ﬁeld. The professional accreditation
procedure for courses is currently the Australian Architecture Program Accreditation and Recognition
Procedure (AAPARP) and will soon be the Australia and New Zealand Architecture Program Accreditation
Procedure (following the imminent conclusion of a current review). This accreditation procedure also
forms the basis for full corporate membership of the nation’s professional association for architects,
the Australian Institute of Architects (AIA). Quinquennial accreditation visits are conducted cooperatively
between the AACA (on behalf of statutory boards) and the AIA.
This Statement acknowledges the robustness of current accreditation processes, both in Australian and
internationally. The LTAS project, undertaken to prepare this Statement, began with a wide selection of
existing statements about current expectations for graduates both in Australia and elsewhere; the process
of establishing this Statement began with what is known. Australian architectural education is proudly
diverse and relies, as do the threshold learning outcomes (TLOs), on institutional mission to provide
context and variety for nineteen programs of study currently on offer around the nation.
The Statement does not prescribe any particular pedagogical method; however, it does suggest breadth
in the curriculum, albeit with scholarly professional focus as would be expected for AQF Level 9 Masters
(Coursework), and a range of teaching and assessment methods which would provide evidence of student
learning in respect of the threshold learning outcomes.

2.2 Rationale
The Master of Architecture is the entry-level qualiﬁcation for the Australian architecture profession. It is
the most common means by which graduates qualify for the process of registration in the nation. As a
result, the Master of Architecture is closely scrutinised by statutory boards of architects in every state
and territory. These boards cooperate, through the AACA, with the profession’s professional body, the
AIA, for the purposes of promoting the quality of Australian architectural education through a rigorous
and consistent national course accreditation procedure. It was for these reasons that ADBED, in its
leadership role for Australian courses of architecture, proposed that the Master of Architecture should
be the subject of the LTAS project.
Further impetus was given to the selection of the masters degree because the quinquennial review
(the Review) of the accreditation procedure, the Australian Architecture Program Accreditation and
Recognition Procedure (AAPARP), was occurring concurrently with this project. This process, led
by the AIA NEC in consultation with the AACA, formed a useful touch point for the development
of the Statement. Dialogue between the Chair of the Review and the Discipline Scholar was ongoing
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over the course of the LTAS project with a view to aligning the criteria for accreditation with the TLOs.
This work, which has a strong beginning in this project, will be ongoing and will track with the regular
reviews of accreditation criteria in the AACA’s National Competency Standards in Architecture (NCSA)
and the AIA’s Policy on Tertiary Education of Architects.
The LTAS project proceeded on an understanding that not all graduates submit for statutory registration
(through a national examination process) following graduation. Professional registration is one important
pathway for graduates. Successful completion of registration examination processes, the Architectural
Practice Examination (APE), after graduation both protects the title ‘architect’ for those who are admitted
to the register and focuses on the practice of architecture in the interests of consumers and the public.
Nonetheless, it remained important that the project allow scope for diverse interpretation of the Statement,
the TLOs in particular, in order that diverse career paths remain possible for graduates. Clearly, however,
the profession, the discipline and graduates have a considerable stake in the outcomes of professional
accreditation and, therefore, the quality of outcomes of the Master of Architecture. The profession
and formal discipline networks were, therefore, vitally interested in the threshold learning outcomes
foreshadowed by the project; they were a primary source for consultation about the project.

2.3 Consultation and development process
The Statement has undergone a range of consultative processes in two broad stages. At inception and
in both stages, ADBED and the Architecture Reference Group selected to provide advice to the Discipline
Scholar have endorsed the project’s progress. Professional associations, statutory boards and their
peak body, heads of programs in the nineteen universities where architecture is offered, practitioners,
students and academic staff have participated. Each of these entities (listed below) has played a
signiﬁcant role in the establishment of the Statement:
• The statutory boards of architects in each state and territory, through the AACA which they form, and
at times individually, have given advice from their perspective as regulators of the profession and as
admitting authorities
• The AIA NEC, in representing the interests of the profession, has ensured that the values the profession
holds for tertiary education have inﬂuenced the development of the Statement
• The Association of Architecture Schools of Australasia (AASA), representing the heads of schools where
architecture courses are offered, has also participated actively in the project offering advice from the
perspective of those who will be responsible for guiding teaching and learning in relation to the TLOs
• Two hundred individuals from the practising profession, the academic workforce and the student
cohort have also worked together to build consensus about the capability expected of a graduate of
an Australian Master of Architecture degree.
It was critical from the outset that the development of the Statement for architecture should embrace
the wisdom of the greater ‘tribe’ and, at the same time, allow for scope and diversity in the shape of
Australian architecture programs.
Broad consultation occurred from July 2010 to February 2011. The following developmental activities
were conducted and endorsements gained:
ADBED gave steer to the project from the outset. The Deans’ group assisted in July 2010 in determining
that the project would focus on the Master of Architecture.
From August 2010 to November 2010 two approaches to developing the Draft Architecture Academic
Standards Statement were taken:
• Firstly, professional organisations, statutory boards and peak academic organisations were consulted
both to brief them on the project and to seek their advice about participation in subsequent workshops
and how best to formulate the Statement
6

• Secondly, and on advice from stakeholder organisations, a series of workshops were held around the
country. The workshops began with what was known about national and international standards for

architectural education. During these workshops participants, in mixed groups of practitioners, students
and academics, were asked to sort and prioritise approximately forty representative statements
(a different selection in each group) about architecture course outcomes drawn from a wide range of
sources. From the poetic, eg those published by the Union Internationale des Architectes/UNESCO
Charter for Education, to the prosaic, eg the National Competency Standards in Architecture (used
within Australia to determine competency for professional registration), these statements traverse
the ideas, values and beliefs that are held internationally about the education of architects. Links to
other sources consulted, including the UK Quality Assurance Agency for Higher Education Subject
Benchmark Statement for Architecture (2010) are included at Appendix 4. These sources provided
about 380 statements and, thus, formed a rich source of prompts about architecture graduate
capability and established a justiﬁable starting point for vibrant conversations about what ‘we’ want for
Australian architectural education.
ADBED was briefed on the development of the Statement in late October 2010. The Deans endorsed the
progress of the project and the need to align threshold learning outcomes with the National Competency
Standards in Architecture (NCSA) in the hope that a future national regulator would recognise the merit
of an integrated accreditation process for architecture.
In November–December 2010 the Discipline Scholar prepared the Draft Architecture Standards Statement
for discussion at the ﬁrst Architecture Reference Group meeting in early December. Throughout the
preceding months the Discipline Scholar maintained conversation with the Chair of the Review of AAPARP.
The ﬁrst stage of development of the Draft Architecture Academic Standards Statement (for
consultation) concluded in late February 2011 with a presentation to and discussion with ADBED. The
Deans endorsed the draft statement with some amendment and agreed that it should form the basis
for broad consultation.
The second phase of consultation in respect of the Statement then began.
During February and March 2011 an online survey was developed using the SurveyMonkey web-based
tool. The questionnaire was developed to seek feedback mostly in relation to the TLOs, their
categorisation and the extent to which they are currently developed in Australian Master of Architecture
programs. Demographic information about respondents was also collated. Questions were included
which required text-based answers.
The survey remained in circulation, along with the Draft Architecture Academic Standards Statement,
from April through May 2011. The invitation to complete the survey was accompanied by an invitation
to meet with the Discipline Scholar or to provide responses in written form. A number of universities
made written submissions as did the Western Australian Board of Architects, the AIA NEC and the AACA.
A number of individuals provided written comment and around twenty-seven responses were received
for the survey.
The low response rate to the survey and the prominence of accrediting and professional bodies in
architectural education meant that the analysis of feedback – whilst cognisant of the views of individuals
who made submissions – necessarily gave privilege to professional and high-level academic groups who
had convened to produce a response and who represent large proportions of the stakeholder constituency,
eg AIA, AACA and groups of academics in universities. Despite their small number, respondents to the
survey made observations and comments which generally accorded with the views of peak organisations.
In June 2011 the Discipline Scholar, upon consideration of the feedback, prepared a ﬁnal draft of the
Statement. ADBED members reviewed the ﬁnal Statement as did the Chair of the Review of the AAPARP
and, ﬁnally, the Architecture Reference Group. The views of these groups drove minor amendments to
the nature and extent of the discipline statement and to the TLOs. The Statement was ﬁnalised.
During June 2011 endorsement was sought and gained from ADBED for the process and outcomes of
the LTAS Project in Architecture.
7

3. Learning and Teaching Academic
Standards Statement for Architecture
3.1 Nature and extent of architecture
Architecture as a practice and profession assumes responsibility for designing and procuring places
that accommodate and celebrate human habitation. The discipline is unique in its knowledge, skills, values
and practices, which have been forged over many years through practice and scholarship. The knowledge
base of architecture is characterised by the synthesis of the discipline’s history and practice and
knowledge from the natural and social sciences, mathematics and the physical sciences, humanities,
construction and the arts. Australian students, over ﬁve years of coursework culminating in the Master
of Architecture, achieve a level of competence derived from this knowledge that enables them to enter
architectural practice.
The discipline is concerned with accommodating and celebrating habitation of natural, social and virtual
environments. The practice of designing for this habitation is the central focus of architectural education
and scholarship. This practice requires varied and complex skills and a repertoire of professional
dispositions that productively bring ideas about spaces, buildings, cities and landscapes to fruition as
proposals that enhance the built environment. Education in the discipline is, therefore, wide-ranging and
varied and is concerned with ensuring students are capable of responding responsibly to changing social,
economic, technological and environmental contexts which are characterised by climate change,
globalisation, cultural and artistic diversity, increasing information demands and changing social patterns
and relationships.
Diversity of method is to be expected in architectural education which recognises various contextual
factors as characteristic of the ﬁeld. The contested nature of the context in which architecture is developed
gives rise to debate that ultimately advances the discipline. Design that provides for an intensiﬁcation
of the emotional, sensual, spiritual and intellectual habitation of places is at the centre of architectural
education. It requires that students conceive solutions to complex, often ill-stated, scenarios. Student
conceptions are developed from evidence about the problem at hand and achieved through the imaginative
interaction of ideas, intentions and possibilities inherent in the scenario and applied to it. Solutions emerge
through iterative, well-reasoned, pragmatic judgments about conceived alternatives. The foundation
of designing lies, therefore, in bringing understanding of architecture’s unique knowledge base to the
solution of propositions about habitation.
After graduation students enter an ethical service-oriented profession that is characterised as creative
and which has interrelationships with other professions and vocations along with public and private patrons
of the designed environment. The profession operates within a regulatory context. In professional
practice, architects work with others in participatory and/or leadership roles to ensure that the quality
of designed places provides for enriching and sustainable habitation in a context characterised by change.
Propositional, imaginative, iterative, integrated thinking underpins the practice of the profession.

3.2 Threshold learning outcomes for architecture
The threshold learning outcomes tabulated on right have been ﬁnalised from the consultation and
development process outlined previously.
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Graduates of the Master of Architecture will be
capable of:

Rationale

Knowledge

Graduates must be able to draw upon, interpret and
integrate information from the history and precedent of
the discipline of architecture and from a range of other
ﬁelds depending on the architectural brief at hand.
These knowledge ﬁelds are diverse and, therefore,
ability must be developed to evaluate and build upon
new information emerging in relevant ﬁelds. Graduates
will be greatly assisted in the development of appropriate
knowledge by exposure to and interaction with a range
of ideas from across a variety of ﬁelds.

1.1 Identifying, explaining and working with
appropriate knowledge of architecture,
its history and precedents and with
knowledge of people, environments,
culture, technology, history and ideas
pertinent to architectural propositions
1.2 Researching and evaluating emergent
knowledge as it becomes necessary to
fulﬁl the profession’s role in society

Design

2.1 Propositional, imaginative, iterative,
integrated thinking to synthesise complex
architectural designs
2.2 Supporting their decision-making using
evidence-based, reasoned argument and
judgement pertaining to architectural
propositions

Architectural designing is a complex heuristic process
characterised by creative thinking. Graduates must be
able to use their knowledge of various ﬁelds to produce
designs for complex buildings and spaces at a variety of
scales and for a range of purposes. To do so, graduates
will be required to imagine, represent and test their ideas
for possible solutions in order that judgements about
the efﬁcacy of proposed designs can be made prior to
these designs being committed to procurement.
Given the range and extent of information that might be
considered in proposing architectural designs and the
need to produce designs that effectively use resources,
graduates must be able to explain and justify their
propositions drawing on evidence and exercising
judgement.

Professional 3.1 Communicating with a variety of audiences
practice
in appropriate ways
3.2 Demonstrating their understanding of
architecture’s status as an ethical
service-oriented profession committed
to responsible care for the inhabited
environment
3.3 Engaging proactively in the effective
procurement of architectural propositions

Graduates contributing to architectural practice, or an
allied ﬁeld, will use their skills in a variety of settings
amongst colleagues and clients from a wide range of
disciplines and backgrounds.
Graduates must understand the roles of all participants
in the project procurement process and strive to
ensure that all contributions are effectively considered.
In presenting architectural propositions to clients
and/or other stakeholders, graduates must be able to
communicate in a way that is ﬁt for purpose and
considerate of audience needs. This includes the need
to communicate with other experts. In all their work
graduates have the capability to inﬂuence and alter the
state of the natural and built environments. Graduates
must understand the future impacts of proposals on the
lives of the people and the quality of environments
affected by their work and must behave in an appropriate
way in regulatory and contractual contexts.
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4. Notes on the Threshold
Learning Outcomes for Architecture
The consultation phases of the project were focused on producing the TLOs. However, during discussions
and through limited responses to the online survey, a number of issues emerged which warrant further
discussion in the various forums of the discipline. These include:
The alignment of TLOs with professional accreditation
There is widespread impetus for the discipline’s existing course accreditation procedures to be aligned
with those which emerge from TEQSA to ensure that the burden of course quality assurance is streamlined.
Stakeholders in this project recognise and acknowledge the need for external measures of quality. Providers
are accustomed to accounting on a ﬁve-year cycle to the profession’s regulators for the architecture
courses that they offer on a ﬁve-year cycle. It is hoped that, with careful steerage through the formulation
of TEQSA’s and universities’ course accreditation procedures, a constructively-aligned process which
satisﬁes a variety of regulators may be forged. The AIA has, in its feedback about the Statement, stated
that it will at the next review of its Policy for Tertiary Education suggest that the Policy be written in
relation to the TLOs given the wide consultation with the profession that has underpinned their development.
The Review of the AAPARP – alignment of criteria for accreditation and a more streamlined process
As stated previously, a review of the architecture profession’s accreditation procedure for courses has,
coincidentally, run concurrently with the LTAS Architecture project. This current Review of the AAPARP
has foreshadowed the alignment of criteria for accreditation and a more streamlined process.
The Review has focused on removing confusion in the existing procedure and on providing it with a
signiﬁcantly more enhanced outcomes focus. The AAPARP, which will in the future be known as ANZ APAP
(Australian and New Zealand Architecture Program Accreditation Procedure) has provided a map which
links statutory accreditation (through AACA NCSA) to the AIA’s Policy on Tertiary Education of Architects.
This LTAS project has provided a map (see Appendix 2) which links TLOs, NCSA and AQF requirements.
Together these maps demonstrate that the criteria for judging the outcomes of architectural education
(the NCSA, the TLOs, the Policy of Tertiary Education and the AQF) can be constructively aligned.
The challenge of the future will be to ensure that evidence of students’ achievement of outcomes can
be demonstrated and evaluated through accreditation procedures that serve the needs of all regulators
simultaneously.
Gaps in courses
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As would be expected, a focus on learning outcomes has led to commentary about the extent to which
current courses allow, or require, students to achieve the desired outcomes. Indeed, one feature of the
online survey conducted for the project was to garner feedback about the extent to which current programs
are focused on the TLOs. As the survey response was small, however, further investigation of this
question is warranted since there is some evidence that courses, whilst they are achieving reasonably
well in the areas of Knowledge (TLOs 1.1 and 1.2) and Design (TLOs 2.1 and 2.2) are less focused on
some aspects of Professional Practice (TLOs 3.1, 3.2 and 3.3). Given that the Master of Architecture, the
recognised and accredited professional degree, is a reasonably recent advent in architectural education
in Australia, this is perhaps not surprising. However, the enhanced place of the AQF in the quality assurance
processes of higher education and, in particular, its focus on masters degrees (coursework), probably
means that educators and regulators alike should reﬂect on ways in which the Master of Architecture
achieves threshold standards in relation to professional practice. The need for the development of
pedagogies and practices to ensure that evidence of student achievement of threshold standards in the
Master of Architecture is facilitated by assessment patterns and tasks may be supported, in the coming
years, through ADBED’s ADN.

Recommendations for the review of TLOs
The architecture discipline has, through the LTAS project, developed a coherent set of TLOs that
represent its current beliefs and values about tertiary education in the discipline. While the TLOs are
immutable, according to many in the constituency, it is, nonetheless, important that the Statement is
reviewed from time to time. Just as the professional accreditation system for the discipline and its
competency standards are revisited every ﬁve years, the TLOs may need refreshing in time. Clearly, if
the accreditation systems at play in the discipline can be brought into alignment in ways which satisfy
the regulators of professional education in the discipline, it would be wise to review both the procedures
of accreditation and the criteria against which courses are assessed (the TLOs, the Policy for Tertiary
Education of Architects and NCSA) at the same time. Additionally, if these systems can be aligned, it
would be advantageous to engage a wider set of stakeholders in the regular reviews. This could include
ADBED as well as representatives of the national higher education regulator.
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Appendix 1: Discipline Reference Group:
Terms of reference and membership
Terms of reference
The terms of reference for this peak governance group for the project included:
• To advise and assist the Discipline Scholar on the direction and development of a set of threshold
learning outcomes for the Master of Architecture
• To consider and provide feedback on the draft threshold learning outcomes developed through
consultation processes with stakeholders (professional, academic, industry and student communities)
• To facilitate and promote the national consultation process with appropriate stakeholder groups and
• To act as the key group of discipline experts representing the discipline through peak national bodies.
The Architecture Reference Group met twice, face-to-face, during the project. At other times members
of the Reference Group reported at meetings of the Australian Deans of Built Environment and Design
and provided advice to the Discipline Scholar on request. Members of the Reference Group also attended
workshops in major cities designed to allow members of the discipline and the profession opportunity
to inform the development of threshold learning outcomes.
Discipline Scholar Architecture
Professor Susan Savage Professor and Assistant Dean Teaching and Learning, Faculty of
FRAIA
Built Environment and Engineering, Queensland University of Technology.
Reference Group
The membership of the Architecture Reference Group was derived to ensure representation of peak
discipline and professional groups, representatives of practice and international communities of
architects and students. The membership was as follows:
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Professor Richard Blythe
(Chair)

Head of School of Architecture and Design, College of Design and Social
Context, RMIT University; member Australian Deans of Built Environment
and Design.

Professor Hisham Elkadi

Head of School of Architecture and Building, Faculty of Science and
Technology and Chair of Academic Board, Deakin University; member of
Australian Deans of Built Environment and Design.

Mr Andrew Hutson

Senior Lecturer, Faculty of Architecture, Building and Planning, University
of Melbourne; President Architects Accreditation Council of Australia; Chair,
Architects Registration Board of Victoria.

Ms Clare Newton

Senior Lecturer, Faculty of Architecture, Building and Planning, University
of Melbourne; Chair Association of Architecture Schools of Australasia.

Professor Des Smith

Chair in Architecture, School of Architecture and Building, Faculty of Science
and Technology, Deakin University; Deputy Chair, Australian Institute of
Architects National Education Committee.

Mr Sean McEntee

President, Student Organised Network for Architecture; Student,
University of South Australia.

Professor Michael Ostwald

Dean, Professor of Architecture, ARC Future Fellow, Research Director,
Centre for Interdisciplinary Built Environment Research, School of
Architecture and Built Environment, Faculty of Engineering and Built
Environment, University of Newcastle.

Professor Stephen Loo

Professor of Architecture, School of Architecture and Design, University
of Tasmania; Chair, Australian Institute of Architects National Education
Committee; Member, Australian Deans of Built Environment and Design.

Professor Tony Radford

Professor of Architecture, School of Architecture, Landscape Architecture
and Urban Design, University of Adelaide.

Professor Lisa Findley

Professor and Chair of Architecture, California College of the Arts.

Associate Professor
Li Shiqiao

School of Architecture, Faculty of Social Science, Chinese University of
Hong Kong.

Mr Shane Thomson

Architect.

Associate Professor
Leigh Shutter (Observer)

Grifﬁth School of Environment, Faculty of Science, Environment, Engineering
and Technology, Grifﬁth University; Member, Australian Institute of Architects
National Education Committee; Chair, Review of Australian Architecture
Program Accreditation and Recognition Procedure.
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Appendix 2: Professional accreditation comparison
The following table maps the threshold learning outcomes to:
• Australian Qualiﬁcations Framework accessed at <http://www.aqf.edu.au/> and
• the performance criteria of the National Competency Standards in Architecture (NCSA) accessed
at <http://www.aaca.org.au/publications/>. Note that the NCSA Performance Criteria are numbered
1 to 149 inclusive.
Australian Master of Architecture courses are accredited in respect of performance criteria numbers
1–65, 84–95, and 143–149. All other competencies are tested after graduation as part of the architect
registration process that occurs through the Architectural Practice Examination in every Australian
state and territory.

Threshold Learning Outcomes
Graduates of the
Master of Architecture will
be capable of:

1.1 Identifying, explaining and
working with appropriate
knowledge of architecture,
its history and precedents
and with knowledge of
people, environments,
culture, technology, history
and ideas pertinent to
architectural propositions

Australian Qualiﬁcations
Framework Level 9
Master by Coursework

NCSA Performance Criteria

Knowledge

5

The design concept demonstrates sensitivity to
the ordering, sequencing and articulation of threedimensional form and spatial content is evident

6

The design concept demonstrates an understanding
of architectural history and building traditions

7

The design concept demonstrates an
understanding of relevant social, cultural and
environmental issues

8

The design concept demonstrates an
appreciation of economic factors, building
systems and materials

Graduates at this level
will have advanced and
integrated understanding
of a complex body of
knowledge in one or more
disciplines or areas of
practice
Graduates of a Masters
Degree (Coursework)
will have a body of
knowledge that includes
understanding of recent
developments in a
discipline and/or area
of professional practice

11 The design concept demonstrates an understanding
of issues of national and regional planning and
their relationship to local demography and resources
12 The design concept demonstrates the observation
of society’s values inﬂuencing health, safety,
welfare and use of the built environment
14 The design concept demonstrates compliance
with the law, relevant codes, regulations and
industry standards for development, design,
construction and services
21 The architectural design demonstrates an
investigation of human, social, environmental
and contextual issues
22 The architectural design demonstrates the
implications of physical, technical, cost and
regulatory constraints
28 The schematic design is informed by theoretical
considerations, and intellectual and aesthetic
judgement
52 The detailed design demonstrates that all
building elements are sufﬁcient and appropriate
for construction
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87 The limitations of the site and its environs are
investigated, indentiﬁed and opportunities recorded

Threshold Learning Outcomes
Graduates of the
Master of Architecture will
be capable of:

Australian Qualiﬁcations
Framework Level 9
Master by Coursework

NCSA Performance Criteria

Knowledge…continued

88 Site access and utility connections are identiﬁed
and considered
91 The implications of environmental factors are
investigated, assessed and reported
92 The implications of cultural factors are
investigated, assessed and reported
94 The implications of the law, relevant codes,
regulations and industry standards are
identiﬁed, understood and assessed
95 Construction systems, service systems and
material options consistent with the project
brief and the design objectives are considered

1.2 Researching and evaluating
of emergent knowledge
as it becomes necessary
to fulﬁl the profession’s role
in society

Knowledge
Graduates at this level will
have advanced and integrated
understanding of a complex
body of knowledge in one or
more disciplines or areas of
practice

25 The schematic design is progressively
investigated, emerging issues researched,
experiential, material and aesthetic options
considered and alternatives explored, tested
and reﬁned

Graduates of a Masters Degree
(Coursework) will have
knowledge of research principles
and methods applicable to a
ﬁeld of work or learning
2.1 Propositional, imaginative,
iterative and integrated
thinking to synthesise complex
architectural designs

Skills
Graduates at this level will have
expert, specialised cognitive
and technical skills in a body
of knowledge or practice to
independently: analyse critically,
reﬂect on and synthesise
complex information, problems,
concepts and theories; research
and apply established theories
to a body of knowledge or
practice; interpret and transmit
knowledge, skills and ideas to
specialist and non-specialist
audiences
Graduates of a Masters Degree
(Coursework) will have cognitive,
technical and creative skills
to investigate, analyse and
synthesise complex information,
problems, concepts and
theories and to apply
established theories to
different bodies of knowledge
or practice

1

The design concept demonstrates an analysis
of and response to the design brief, user intent
and built purpose

2

The design concept demonstrates a
considered response to the physical location
and addresses the relevant wider issues of
urban or rural context

3

The design concept demonstrates the exercise
of critical choice, aesthetic judgement and
creative imagination

4

The design concept demonstrates a clear and
coherent design approach

24 The schematic design demonstrates that the
program has been analysed, priorities
evaluated, problems deﬁned, strategies
formulated and theoretical design approach
considered
26 The schematic design satisﬁes the project
brief, site analysis, user requirements, design
parameters and identiﬁes constraints
27 The schematic design is validated by technical
considerations, integrating structure,
construction technologies and service systems
into a functionally effective whole
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Threshold Learning Outcomes
Graduates of the
Master of Architecture will
be capable of:

Australian Qualiﬁcations
Framework Level 9
Master by Coursework

NCSA Performance Criteria

Skills…continued

35 The detailed design determines speciﬁc spatial
requirements and relationships for building
occupancy and functions

and
cognitive, technical and creative
skills to generate and evaluate
complex ideas and concepts
at an abstract level
Application of knowledge
and skills
Graduates at this level will
apply knowledge and skills to
demonstrate autonomy,
expert judgement, adaptability
and responsibility
Graduates of a Masters Degree
(Coursework) will demonstrate
the application of knowledge
and skills with creativity and
initiative to new situations in
professional practice and/or
for further learning

36 The detailed design investigates internal and
external patterns of circulation and project
implications are assessed
37 The detailed design demonstrates the
integration of construction and technical
systems in the spatial arrangement
38 The detailed design interprets, assesses and
incorporates information and recommendations
provided by consultants, specialists and
manufacturers
44 The selection of building materials is consistent
with and appropriate to the structural and
construction system proposed and details of
assembly are technically proﬁcient
50 Appropriate technical and mechanical
systems and equipment is integrated with the
schematic design
51 The detailed design demonstrates the
consideration and resolution of each aspect
of the project brief
53 The detailed design documentation demonstrates
consistency between the proposed building
elements, construction systems, project budget
and time constraints

2.2 Supporting their decisionmaking using evidence-based,
reasoned argument and
judgement pertaining to
architectural propositions
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Skills
Graduates at this level will
have expert, specialised
cognitive and technical skills in
a body of knowledge or practice
to independently: analyse
critically, reﬂect on and
synthesise complex information,
problems, concepts and
theories; research and apply
established theories to a body
of knowledge or practice;
interpret and transmit
knowledge, skills and ideas to
specialist and non-specialist
audiences
Graduates of a Masters Degree
(Coursework) will have cognitive
skills to demonstrate mastery
of theoretical knowledge and
to reﬂect critically on theory
and professional practice or
scholarship

3

The design concept demonstrates the exercise
of critical choice, aesthetic judgement and
creative imagination

17 The architectural design demonstrates a critical
response to budget and time frame based on
an analysis of the project brief
18 The architectural design demonstrates a
consideration of the feasibility of the project
brief and a review of alternative options
19 The architectural design demonstrates a critical
response to spatial and functional requirements
and relationships, including access
20 The architectural design demonstrates an
investigation of the interests of building
users and reconciles those interests with the
project brief
31 The schematic design proposals are evaluated
and tested to enable agreement on selection
and commitment to the development of a
preferred design

Threshold Learning Outcomes
Graduates of the
Master of Architecture will
be capable of:

Australian Qualiﬁcations
Framework Level 9
Master by Coursework

NCSA Performance Criteria

Skills…continued

39 The detailed design investigates and evaluates
the choice of structural system, based upon
an understanding of structural principles and
their application

and
cognitive, technical and
creative skills to generate and
evaluate complex ideas and
concepts at an abstract level
and
communication and technical
research skills to justify and
interpret theoretical
propositions, methodologies,
conclusions and professional
decisions to specialist and
non-specialist audiences

40 The detailed design investigates and evaluates
construction elements based upon an
understanding of technical performance and
the requirements of building standards
41 The detailed design is assessed for consistency
with design concept
42 The detailed design investigates and evaluates
materials and building components based upon
an understanding of their physical properties,
strength, performance and durability
43 The detailed design demonstrates a considered
judgement of the visual and contextual
qualities of the structural system, construction
elements, materials and building components
45 The selection of ﬁttings, ﬁxtures and ﬁnishes
is suitable for the purpose, cost and assembly
47 The active and passive service systems for
thermal comfort, lighting and acoustics are
suitable for the occupation, function and
environmental parameters
48 The mechanical and electrical, hydraulic and
transportation systems selected are suitable
for the occupation, function and environmental
parameters and appropriate to time constraints
90 The options for re-use and life cycle costing
and, where relevant, the conservation of existing
buildings and infrastructure are considered

3.1 Communicating with
a variety of audiences in
appropriate ways

Skills
Graduates at this level will have
expert, specialised cognitive
and technical skills in a body
of knowledge or practice to
independently: analyse critically,
reﬂect on and synthesise
complex information, problems,
concepts and theories; research
and apply established theories
to a body of knowledge or
practice; interpret and transmit
knowledge, skills and ideas
to specialist and non-specialist
audiences

15 The development of the design concept
utilises freehand drawings, diagrams, other
graphic techniques and modelling (physical
and/or computer simulated) to explore
three-dimensional form and relationships
16 The design concept is described through
drawings and/or three-dimensional
representation, computer simulation or other
visual and/or written techniques
29 The development of the schematic design
utilises freehand drawings, diagrams, other
graphic techniques and modelling to explore
three-dimensional form and relationships
30 Describe the schematic design through
drawings and/or three-dimensional
representation, computer simulation or other
visual and/or written techniques
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Threshold Learning Outcomes
Graduates of the
Master of Architecture will
be capable of:

Australian Qualiﬁcations
Framework Level 9
Master by Coursework

NCSA Performance Criteria

Skills…continued

32 The design approach, concept and conditions
are articulated to inform a client and other
interested parties

Graduates of a Masters
Degree (Coursework) will
have communication and
technical research skills to
justify and interpret theoretical
propositions, methodologies,
conclusions and professional
decisions to specialist and
non-specialist audiences

33 Client expectations and limitations are
reconciled, differences resolved, consequences
recognised, alternatives ordered and
responsibility for decisions assumed
56 The development of the detailed design
utilises freehand drawings, diagrams, other
graphic techniques and modelling to explore
three-dimensional form and relationships
57 The detailed design is described through
drawings and/or three-dimensional
representation, computer simulation or other
visual and/or written techniques

3.2 Demonstrating their
understanding of
architecture’s status as
an ethical service-oriented
profession committed to
responsible care for the
inhabited environment

Application of knowledge
and skills
Graduates at this level will
apply knowledge and skills to
demonstrate autonomy,
expert judgement, adaptability
and responsibility
Graduates of a Masters
Degree (Coursework) will
demonstrate the application
of knowledge and skills with
high level personal autonomy
and accountability

9

The design concept demonstrates respect
for the natural environment and awareness
of the issues of sustainability

10 The design concept demonstrates an
assessment and understanding of the impact
of the project on building users and community
13 The development of the design concept
demonstrates knowledge of the ethical
basis, laws and statues that regulate the
practice of architecture
34 The agreement of client to proceed to the
detailed design stage is obtained
55 The detailed design demonstrates continuing
consideration of the interests of building users,
the community and other relevant groups
58 Clear and accurate professional advice is
provided on the detailed design response to
each aspect of the project brief
59 The reasons for any departure from the project
brief are explained and agreed
93 Opportunities for engagement with community
participation processes are investigates and
recommendations made
143 Compliance with the law and regulations
governing the conduct of an architectural
practice, as a business entity and as an
employer is demonstrated
144 Compliance with the law and regulations
governing accounting and ﬁnancial matters
is demonstrated
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145 Compliance with common law and duty of care
provisions, and the laws of contract and tort
is demonstrated

Threshold Learning Outcomes
Graduates of the
Master of Architecture will
be capable of:

Australian Qualiﬁcations
Framework Level 9
Master by Coursework

NCSA Performance Criteria

Application of knowledge
and …continued

146 Compliance with copyright law and the
protection of intellectual property is
demonstrated
148 An understanding of the legal responsibilities
of an architect, with regard to registration,
practice and building contracts is demonstrated
149 An understanding of professional ethics and
ethical practice is demonstrated

3.3 Engaging proactively in the
effective procurement of
architectural propositions

Application of knowledge
and skills
Graduates at this level will
apply knowledge and skills
to demonstrate autonomy,
expert judgement, adaptability
and responsibility
Graduates of a Masters
Degree (Coursework) will
demonstrate the application
of knowledge and skills to
plan and execute a substantial
research-based project,
capstone experience and/or
piece of scholarship.

23 The architectural design demonstrates the
process of collaboration and integrates
sources of specialist information and expertise
46 Specialists are consulted as necessary
(structural system)
49 Specialists are consulted as necessary
(building service systems)
50 Appropriate technical and mechanical
systems and equipment is integrated with
the schematic design
54 The detailed design demonstrates the
integration of specialist information and
expertise
60 All other outstanding issues are resolved
in readiness for commencement of the
construction documentation
61 A strategy and program for construction
documentation is adopted
62 The requirement of any additional specialist
consultants is identiﬁed and their scope of
work deﬁned
63 The detailed design demonstrates a clear and
coherent design approach has been maintained
64 Decisions made are timely and conform to the
agreed contractual and administrative program
65 The ongoing contribution of consultants and
suppliers is coordinated
84 Project requirements are established, evaluated
and assessed and priorities allocated
85 Project budget and time constraints are
conﬁrmed following an analysis of the project
brief and factors affecting delivery
86 The project brief is monitored and assessed
against the budget, program and external
factors
89 Specialist input is identiﬁed and obtained
147 Specialists are consulted as necessary
for ﬁnancial, legal, professional and other
practice advice
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Appendix 3: Selected sources of benchmark standards
and accreditation systems
National Sources
Architects Accreditation Council of Australia, National competency standards in architecture.
Retrieved from <http://www.aaca.org.au/publications/> June 2011.
Australian Architecture Program Accreditation and recognition procedure. Retrieved from
<http://www.architecture.com.au/i-cms?page=649> June 2011. (Note that this accreditation procedure,
jointly owned by AIA and AACA, is currently in the ﬁnal stages of review and will, in the future, be called
Australia and New Zealand Architecture Program Accreditation Procedure).
The Australian Institute of Architects, Policy on tertiary education of architects - Standards for programs
in architecture. Retrieved from <http://www.architecture.com.au/i-cms?page=13312> June 2011.
International Sources
Architects Registration Board (UK)
<http://www.arb.org.uk/qualiﬁcations/arb_criteria/default.php> July 2011.
Canadian Architectural Certiﬁcation Board
<http://cacb.ca/index.cfm?Voir=sections&Id=2787&M=1357&Repertoire_No=660386109> July 2011.
Commonwealth Architects Association, Qualiﬁcations in architecture recommended for recognition by CAA:
Procedures and criteria. Retrieved from <http://www.comarchitect.org/val_procedure.htm> July 2011.
ExAC Examination for Architects in Canada.
Retrieved from <http://www.cexac.ca/en/exac.php> July 2011.
National Architectural Accrediting Board (USA)
<http://www.naab.org/documents/home_origin.aspx?path=Public+Documents%5cAccreditation> July 2011.
<http://www.naab.org/accreditation/> July 2011.
<http://arch.ou.edu/naab/> July 2011.
National Council of Architectural Registration Boards
<http://www.ncarb.org/ARE/Preparing-for-the-ARE.aspx> July 2011.
Royal Institute of British Architects, Becoming an architect. Retrieved from <http://www.architecture.com/
EducationAndCareers/BecomingAnArchitect/BecomingAnArchitect.aspx> July 2011.
Royal Architectural Institute of Canada
<http://www.raic.org/architecture_architects/becoming_an_architect/education_e.htm> July 2011.
The Quality Assurance Agency for Higher Education (QAA) UK
<http://www.qaa.ac.uk/Publications/InformationAndGuidance/Pages/Subject-benchmark-statementArchitecture.aspx> July 2011.
UIA/UNESCO, Charter for architectural education.
Retrieved from <http://www.unesco.org/most/uiachart.htm> July 2011.
UNESCO-UIA, Validation system for architectural education.
Retrieved from http://www.uia-architectes.org/image/PDF/Systeme_eng.pdf July 2011.
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Appendix 4: Abbreviations
AACA

Architects Accreditation Council of Australia

AAPARP

Australian Architecture Program Accreditation and Recognition Procedure

AASA

Association of Architecture Schools of Australasia

ADBED

Australian Deans of Built Environment and Design

ADN

Architecture Discipline Network

AIA

Australian Institute of Architects

AIA NEC

Australian Institute of Architects – National Education Committee

ALTC

Australian Learning and Teaching Council

APE

Australian Practice Examination

AQF

Australian Qualiﬁcations Framework

LTAS

Learning and Teaching Academic Standards

M Arch

Master of Architecture

NCSA

National Competency Standards in Architecture

SONA

Student Organised Network for Architecture

TEQSA

Tertiary Education Quality and Standards Agency (Australia)

TLO

threshold learning outcome
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CONSTRUCTION
STANDARDS
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Building and Construction
Academic Standards Statement
September 2011

EXECUTIVE SUMMARY
The Learning and Teaching Academic Standards (LTAS) project in building
and construction has proceeded under the guidance of the Australian
Learning and Teaching Council (ALTC), Australian Deans of Built Environment
and Design (ADBED) and a specially constituted Building Discipline Reference
Group (BDRG). The learning outcome statements developed describe the
minimum or threshold learning outcomes (TLOs) that all graduates of an
Australian bachelor award in building and construction are expected to
have met or exceeded.
The project involved extensive consultation with industry, professional
bodies, academics, students and recent graduates. The views of the
building and construction community were canvassed through an extensive
series of workshops, online surveys, meetings, presentations and
newsletters. Following an initial and widespread round of consultation, a
draft set of TLOs were developed and reﬁned through further rounds of
national consultation involving all relevant professional bodies and higher
education providers. The draft TLOs were mapped for comparison against
a range of professional accreditation requirements, equivalent standards
internationally, the TLOs of other disciplines, and the course learning
outcomes for a number of Australian bachelor programs in building and
construction.
The Building and Construction Academic Standards Statement covers the
key themes of: knowledge, judgement, self-development, communication,
innovation and engagement. The TLOs are supported by a set of explanatory
notes that offer a helpful rationale and, where possible, provide some
high-level suggestions about the kind of evidence that each statement might
entail. The Statement is not prescriptive. Higher education providers are
encouraged and expected to deliver programs of study with broader and
more extensive learning outcomes than required by the TLOs. The TLOs
represent a common expectation on the part of the building and construction
community of what all graduates of a bachelor program of study in building
and construction in Australia should know and be able to do.
Further work is now underway to ensure the various professional
accreditation requirements and emerging national regulatory frameworks
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are better aligned. This work is under the auspices of a Building and
Construction Discipline Network (BCDN), funded by the ALTC and led by
ADBED. The BCDN will comprise a broad representation of industry,
professional bodies, academics, students and recent graduates. The LTAS
project in building and construction has already stimulated interest in a
common professional accreditation process based on learning outcomes.
The BCDN initiative will also focus on higher education providers, by
improving the consistency and speciﬁcity of course learning outcomes in
a number of the existing programs of study in building and construction.
Further, through a series of Best Practice Guides, the BCDN will provide
more in-depth explanation and examples for each TLO.
The Discipline Scholar for Building and Construction gratefully acknowledges
the strong level of support provided for this LTAS project by the entire
discipline community. The degree of engagement, enthusiasm and
consideration is testament to how signiﬁcant the development of the Building
and Construction Academic Standards Statement is for the discipline.
Of particular note is the contribution of the BDRG, BDWP, ADBED and the
key role played by professional bodies.

Endorsements
Australian Deans of Built Environment and Design
The Australian Deans of Built Environment and Design commend the
2010–2011 national consultation process undertaken by the Discipline
Scholar Building, under the guidance of the Building Discipline Reference
Group, for the development of threshold learning outcomes for building
and construction.
The Council endorses the Learning and Teaching Academic Standards
Statement for Building and Construction as a statement of the threshold
learning outcomes that are required of building and construction graduates
at bachelor level from any Australian higher education provider.
Building Discipline Reference Group
The Building Discipline Reference Group commends the comprehensive
national consultation process that has been undertaken over 2010 and
2011 by the Learning and Teaching Academic Standards project to
develop the threshold learning outcomes for the bachelor-level awards in
building and construction.
The Building Discipline Reference Group endorses the Standards
Statement for Building and Construction as an appropriate academic
standard requirement for all bachelor-level graduates in building and
construction in Australia.
2

Professional accreditation bodies
The exercise of the ALTC Building Discipline Scholar in developing high-level
threshold learning outcomes for the bachelor degree programs in building
and construction has been useful in distilling the essence of the requirements
already in existence for professional accreditation of programs.
The outcomes complement effectively the existing accreditation
requirements and provide a useful focus for framing these requirements
into the future. They embrace the diversity of the degree programs
provided by Australian higher education institutions and offer the ﬂexibility
to interpret them within the context of their particular programs.
The following professional accreditation bodies are pleased to endorse the
threshold learning outcomes for building and construction and look forward
to ongoing cooperation with the organisations given the responsibility for
implementing these.
Australian Institute of Building
Australian Institute of Building Surveying
Australian Institute of Quantity Surveyors
Chartered Institute of Building
Royal Institution of Chartered Surveyors

Project Leaders
Discipline Scholar: Associate Professor Sidney Newton
Project ofﬁcer: Ms Rosalie Goldsmith
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1.Learning and Teaching Academic
Standards Project Background
The Australian Government is developing a new Higher Education Quality and Regulatory Framework
which includes the establishment of the Tertiary Education Quality and Standards Agency (TEQSA).
TEQSA will be a national body for regulation and quality assurance of tertiary education against agreed
standards. In developing the standards, the Australian Government is committed to the active involvement
of the academic community. The Australian Government has commissioned the Australian Learning and
Teaching Council (ALTC) to scope aspects of the Learning and Teaching Academic Standards (LTAS)
component of the framework. The approach was designed to ensure that discipline communities would
deﬁne and take responsibility for implementing academic standards within the academic traditions of
collegiality, peer review, pre-eminence of disciplines and academic autonomy.
In 2010–11, both directly through a speciﬁc contract and indirectly through base funding of the Australian
Learning and Teaching Council, the Australian Government funded a demonstration project to deﬁne
minimum discipline-based learning outcomes as part of the development of Learning and Teaching
Academic Standards.
The project took as its starting point the award-level descriptors deﬁned in the Australian Qualiﬁcations
Framework (AQF). Threshold learning outcomes (TLOs) were deﬁned in terms of minimum discipline
knowledge, discipline-speciﬁc skills and professional capabilities including attitudes and professional
values that are expected of a graduate from a speciﬁed level of program in a speciﬁed discipline area.
The process took account of and involved the participation of professional bodies, accreditation bodies,
employers and graduates, as well as academic institutions and teachers. These representatives of the
discipline communities were encouraged to take responsibility for the project and the outcomes within
broad common parameters. Some disciplines extended the brief to begin consideration of the implications
of implementing standards at institutional level.

1.1 Discipline areas encompassed in the demonstration project
Broad discipline areas were deﬁned according to Australian deﬁnitions of ﬁeld of education from the
Australian Standard Classiﬁcation of Education. They correspond to the most common broad structural
arrangements of faculties or aggregates of departments within Australian universities.
Ten broad discipline groups participated in the project:
• architecture
• arts, social sciences and humanities
• building and construction
• business, management and economics
• creative and performing arts
• education
• engineering and ICT
• health, medicine and veterinary science
• law
• science.
Discipline Scholars were appointed to lead each discipline area. The key deliverable for each Discipline
Scholar was the production of a document of minimum learning outcomes for a speciﬁed discipline at
an agreed AQF level or levels. This booklet represents that outcome for this discipline.
4

2. Building and Construction in
the Learning and Teaching Academic
Standards Project
2.1 Scope
This statement is intended to cover undergraduate degree programs of study in building and construction
that are offered by higher education providers in Australia.
This statement does not cover building and construction awards below Level 7 or above Level 8 as
deﬁned in the Australian Qualiﬁcations Framework (AQF). Those levels will each be covered by a separate
standards statement.
This statement does not presume any speciﬁc nomenclature for a degree in building and construction.
It is the responsibility of the individual higher education provider to relate a particular study pathway to
the appropriate standards statement(s).
This statement does recognise the importance of diversity in building and construction programs of
study. It makes no prescription about any particular pedagogical approach in terms of the teaching and
learning activities required to develop students to the appropriate level of achievement.
Similarly, this statement does not prescribe any particular set of assessment activities to demonstrate
achievement of the building and construction academic standards. It does, however, provide some
direction as to what might be deemed satisfactory evidence of student achievement through the use of
examples to help specify each threshold learning outcome.
This statement makes no prescription about the suitability of any set of criteria or decisions relating to
student admission.

2.2 Rationale
The broad area of architecture, building and design covers an interrelated and dynamic range of
established and emerging disciplines, the principal concern of which is the planning, design, construction
and operation of the built environment. This area extends across and beyond all real estate and
infrastructure markets.
The appointment of two part-time Discipline Scholars provided the opportunity for each to focus on a
separate aspect of architecture, building and design. In June 2010, the Australian Deans of Built
Environment and Design endorsed a proposal for one Discipline Scholar to focus on architecture and
the other to focus on building. The Building Discipline Scholar then consulted widely with key stakeholder
groups to identify more speciﬁc guidelines for the LTAS project.
The most representative level of qualiﬁcation within the broader scope of the building discipline is the
bachelor award. This is the qualiﬁcation level most recognised by the relevant professional accreditation
bodies and represents the terminal qualiﬁcation for the vast majority of graduates in the discipline. It is
the key level of professional entry to the industry.
There are a number of professional bodies which accredit bachelor awards in the building discipline in
Australia. They have a longstanding history of monitoring and developing the quality of academic
standards. To be inclusive of this complex multi-professional constituency and reﬂect some of the
changing conventions with terminology, reference to the discipline has been broadened to building and
construction. This broadening of the term has received strong stakeholder support.
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The LTAS project offered the building and construction communities a timely opportunity to reconsider
the conventional approach to their professional accreditation, with its strong emphasis on input factors
such as curriculum, stafﬁng and entry qualiﬁcations. In recent history, attempts to better align the
professional accreditation requirements of different professional bodies have been unsuccessful. In that
context, there has been particular support for the development of a common overarching statement of
output factors, expressed as threshold learning outcomes, to provide a common framework for course
accreditation.
The LTAS project has also proven timely because direct student engagement in the industry during the
course of study has grown substantially in recent years. Study and industry work commitments may
often be in conﬂict. Through a process of key stakeholder consultation, the LTAS project has promoted
a renewed sense of common purpose for industry and academia to work more collaboratively in the
education enterprise.

2.3 Consultation and development process
The consultation and development process for the building and construction project has been
comprehensive, iterative and evidence-based. The consultation has included all higher education providers
of building and construction degrees in Australia, all relevant professional accreditation bodies (local and
international), key industry professionals (representing small, medium and large organisational settings
and a broad sample of industry sectors), key academic leaders, current students and recent graduates.
The initial, revised and ﬁnal draft threshold learning outcomes were developed and agreed over three
distinct stages. A wealth of data from workshop and forum transcripts, workshop exercises, survey
responses and expert commentaries have been recorded and analysed using a combination of qualitative
and quantitative methodologies. The ﬁndings of the work have been widely disseminated through seminars,
scholarly conferences and scholarly publications across Australia and internationally.
A substantial Building Discipline Reference Group (BDRG) with an independent Chair was established
early in the project to represent the interests of the broad discipline community, provide feedback and
advice, promote engagement, conﬁrm draft TLOs for circulation, and endorse the ﬁnal statement.
To provide more direct operational support to the project, a smaller Building Discipline Working Party
(BDWP) was also formed. For membership details of these groups, see Appendix 1.
The initial draft of the TLOs (circulated in February 2011) was based on an extensive review of the
academic literature, relevant professional accreditation requirements and an intensive round of national
workshops and consultation. These workshops were speciﬁc to the academic staff of building and
construction programs, industry practitioners and employers, and current students and recent graduates.
The 14 workshops involved 150 registered project participants at locations across Australia. Each
workshop was speciﬁc to a particular stakeholder group.
A revised draft of the TLOs (circulated in May 2011) was based on responses to the initial draft obtained
through an online survey of registered project participants (with a response rate exceeding 30 per cent);
a further series of national consultation and workshops; and a mapping exercise. The mapping exercise
analysed the explicit learning outcomes for each subject in three different programs of study and the
competency requirements of two different professional accreditation bodies against the draft TLOs.
The analysis included scope and level comparisons which were then presented graphically. This mapping
exercise conﬁrmed the overarching utility of the draft TLOs, but also highlighted signiﬁcant issues with
the inconsistency in expression of subject learning outcomes and the lack of speciﬁcity in expression
of current professional accreditation requirements.
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A ﬁnal draft of the TLOs (circulated in June 2011) was based on a number of more speciﬁc workshop
exercises and a more extensive online survey. Workshops were held in Sydney, Brisbane and Melbourne
where the results of the mapping exercise were presented and discussed along with speciﬁc wording
issues for each TLO. A supporting online survey generated 435 responses, with an overwhelming majority

of those from industry practitioners. A national forum on work-integrated learning was also convened in
Sydney, as that particular TLO statement (now termed ‘engagement’) had proven the most controversial.
An online survey speciﬁc to work-integrated learning canvassed further feedback from 200 project
participants (with a response rate of 15 per cent).
The Discipline Scholar presented project outcomes at various meetings of the Australian Deans of Built
Environment and Design, Australasian Universities Building Education Association, Australian Institute of
Building, Royal Institution of Chartered Surveyors, Chartered Institute of Building, Associated Schools of
Construction, Paciﬁc Association of Quantity Surveyors, Association of Researchers in Construction
Management, and the International Council for Building.
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3. Learning and Teaching Academic
Standards Statement
for Building and Construction
3.1 Nature and extent of building and construction
The discipline of building and construction draws together a substantial range of otherwise distinct
communities of academic and professional practice, around a rich and dynamic mix of project activities.
At the core of the discipline are a number of discrete professions such as construction management,
quantity surveying, building surveying, facilities management and property development, united through
a shared concern with the initiation, provision, operation and sustainability of the built environment. The
broad nature and extent of building and construction can involve projects that vary in scale and complexity
from a minor home renovation through to national-level infrastructure developments, with all levels of
domestic, commercial and industrial activities in between.
With internal professional boundaries in a state of ﬂux and the structure of the industry shifting, no clear
deﬁnition of the discipline is likely to be agreed on by all stakeholders currently. There are further
complications with the articulation of boundaries between building and construction and its allied disciplines
such as architecture, civil engineering, business and law.
Broadly speaking, however, building and construction work includes activities such as planning,
commissioning, design, construction, alteration, repair, operation and demolition of any structure that
forms a permanent or temporary part of the environment. It is a highly signiﬁcant market sector of any
modern economy and is competitive and innovative. Most notably perhaps, it is very much a project-based
industry. Any degree program in building and construction will, therefore, require students to study the
science and technologies of multiple and varied forms of construction, the management of projects
and people, market economics and ﬁnance, as well as the laws of business, contract and real property.
As a consequence, building and construction programs of study draw upon knowledge, concepts
and paradigms from a wide range of academic sources. A building and construction graduate has the
potential to pursue a host of divergent and emerging careers, both nationally and internationally.
Building and construction professions operate as part of a multi-disciplinary team, often taking a
leadership role. They are required to communicate formally and informally with the complete spectrum
of stakeholders, from clients to subcontractors, lay public to technical specialists, and tradespeople to
regulators. The project-by-project focus demands mental agility and analytical problem-solving capabilities
that deliver speciﬁed building performance outcomes. Most critically, building and construction is a
vocation. Practical experience is an essential element of any building and construction professional
development. Fashioning the most effective relationship between academic and practical experience
(their integration and balance) is perhaps the key challenge facing the discipline at this time.

3.2 Threshold learning outcomes for building and construction
The threshold learning outcomes (TLOs) for building and construction have been developed through
extensive consultation and engagement with the key discipline stakeholder groups. Holistically, the TLOs
represent what a graduate is “expected to know, understand and be able to do as a result of learning”
(AQF, 2010). Each TLO is deﬁned independently, but it is recognised that there are inevitable overlaps
when graduates come to demonstrate each as part of a coherent assimilation of knowledge, skills and
capabilities.
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For example, in order for a graduate to exercise judgement effectively (TLO 2) they must do so critically
and reﬂectively (TLO 3) in a way that integrates appropriate knowledge (TLO 1) having considered
alternative methods (TLO 5), and communicate that advice (TLO 4) within a practical setting (TLO 6).

Thus, the expectation is that, within a diversity of study programs, a demonstration of the TLOs might
come individually (for example, from a series of integrated curriculum outcomes) or collectively (for
example, through a single, coherent assessment).
It is essential that all graduates enter the profession able to demonstrate adequate proﬁciency across
each and every TLO in a coherent manner. However, integrating and evaluating building and construction
knowledge is likely to remain the substantive focus of study.
The TLOs are expressed as the baseline for graduation. All providers of a bachelor-level degree program
that promotes its graduates into the building and construction discipline would be expected to provide
explicit evidence that they meet or exceed these standards at the time of graduation. Program diversity
is valued and it is presumed that each relevant program of study will develop these and other learning
outcomes beyond the baseline to a different extent, perhaps to reﬂect and distinguish their particular
graduate proﬁle from those of other providers. In particular, the current expression of the TLOs is most
speciﬁc to the construction management profession. A different modiﬁcation of this expression will be
required to satisfy the separate professional outcomes of quantity surveying, building surveying,
facilities management etc.
The bachelor-level degree is only one step on the pathway to full professional competence and only one
element of an effective building and construction practitioner. Clearly, the industry is a key stakeholder
in that continuing education process. Close and effective collaboration between all stakeholders remains
essential. Both the industry and the profession must continue to take a leading role in setting academic
standards and bridging the gap between graduate entry to the industry and full chartered status.
The TLOs are expressed under six broad themes and each is structured to include one or more action
verbs (what the graduate must be able to do), the level of achievement (how well they must be able to
do it) and scope (in which context or setting). For example, the level of achievement required recognises
that practitioners move from novice (rigid adherence to taught rules or plans), through advanced beginner
(all aspects of work treated separately but with equal importance), competent (multiple activities,
deliberate planning, formulating routines), proﬁcient (holistic view of a situation that perceives deviations
from the normal pattern), to expert (intuitive grasp of situations based on deep, tacit understanding),
and uses level descriptors accordingly. As far as has been practicable, the terms used to describe
each TLO have also been drawn from the AQF Level 7 and Level 8 descriptors and the TLOs have been
developed more generally to align with the AQF.
The relationship of the TLOs to professional accreditation and international academic standards is critical
for building and construction because each program of study might be accredited by several different
professional bodies with different accreditation requirements. However, the accreditation requirements of
several relevant professional bodies are currently under review. At the same time, there is a move to better
align the various professional accreditation requirements around a common outcomes-based approach.
Appendix 2 provides a comparison of the TLOs against a range of current academic standards frameworks.
Upon completion of a bachelor degree in building and construction, graduates will be able to:
• integrate and evaluate the fundamental principles and technical knowledge of building and
construction technology, management, economics and law
• identify and resolve typical building challenges with limited guidance, employing appropriate
evidence-based problem-solving and decision-making methodologies
• critically and creatively reﬂect on personal behaviours and capabilities in the context of entry to
professional practice
• interpret and negotiate building and construction information, instructions and ideas with various
project stakeholders
• research and develop methods and strategies for the procurement and delivery of contemporary
construction work
• demonstrate an integrated understanding of both the theory and practice of building and
construction based on experience.
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4. Notes on the Threshold Learning
Outcomes for Building and Construction
4.1 General comments
This section lists the TLO statements and provides an important context to each TLO statement by way
of further clariﬁcation. In the various review workshops and feedback mechanisms, it became clear
that, whilst there was overall agreement on the themes and wording of the statements, there was also
potential for signiﬁcant differences in how each statement might be interpreted in practice. There was
strong encouragement to supplement each TLO with further rationale and, where possible, to provide
some suggestions about the kind of evidence that each statement might entail. These examples are
provided for indicative purposes only. They should not be taken to be either exhaustive or prescriptive
of the actual forms of evidence possible.
A number of key challenges were identiﬁed as critical learning outcomes for any graduate currently
entering the building and construction profession. However, the currency of these challenges may be
limited and new challenges might emerge. Rather than list these challenges separately, as additional
TLO statements in their own right, the consensus view was that they might more effectively be
integrated across the curriculum and be represented in each of the TLOs identiﬁed. In this way, as new
challenges emerge and others wane, this can be reﬂected in the curriculum without requiring a revision
of the TLOs. It is still the expectation that evidence will be provided that all students have demonstrated
an appropriate level of capability in each of these key challenges.
At this point in time, the three key challenges identiﬁed are:
(i) Ethics – ethical conduct is one of the pillars of professional practice. The building and construction
discipline is constituted from a broad spectrum of participants from a variety of backgrounds and
cultures. The development of an effective ethical framework and improved education focus are
considered critical to meeting this challenge.
(ii) Safety – safety has become of paramount importance in building and construction work. The safety
record of the industry has certainly improved signiﬁcantly over recent years but can still improve
further. Greater safety awareness and improved safety procedures need to be infused through every
aspect of building and construction graduate learning.
(iii) Sustainability – building and construction has a major impact on a raft of sustainability issues in a
multitude of different ways. Sustainability should potentially be intrinsic to every decision and
commitment made.

4.2 Notes on the TLOs
Knowledge
TLO 1: integrate and evaluate the fundamental principles and technical knowledge of building and construction
technology, management, economics and law
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Technical knowledge is fundamental to the discipline and has remained the core focus of many building
and construction professional accreditation requirements to this point. However, there is general
agreement that the range of knowledge often prescribed is too broad and that the balance of breadth
versus depth of knowledge needs more explicit management. Whatever is included as a requirement
also needs to be deliverable by education providers. Four general areas of knowledge are speciﬁed,
but it is recognised that construction technology has had, and should continue to have, the greater
focus over other areas.

It is important to demonstrate construction technology knowledge across a range of construction
types, from house building through to infrastructure. More speciﬁcally, this needs to include a thorough
knowledge of the Building Code of Australia (Volumes One and Two), quality management of workmanship,
supervision of work with subcontractors, environmental impacts and energy efﬁciency. The integration
suggests an assessment task that moves through a construction project from an early stage to completion
and perhaps beyond, requiring critical elements of construction technology, management, economics
and law to be evaluated.
Management should be considered in the context of building and construction and might particularly
include aspects of risk, people, planning and cost management.
Economics was highlighted as needing to cover both macro- and micro-economics to include relevant
aspects of ﬁnance and accounting practices. Economics is also intended to include broader consideration
of cost control, including lifecycle costing, cash ﬂow, pricing and value concepts.
Construction law might usefully include contract, agency, real property and dispute resolution.
Judgement
TLO 2: identify and resolve typical building challenges with limited guidance, employing appropriate evidencebased problem-solving and decision-making methodologies
Independent judgement is an important capability for full professional status, but may be beyond the
more immediate expectations of a graduate. Checking for logic and reasoning in how students respond
to typical building challenges is important. Typical building challenges may represent complex and
unusual problems to a graduate, but there are preferred and practised methodologies to address such
problems. The idea of limited guidance presumes expectations somewhere across advanced beginner
to competent in terms of the student’s practical competence.
A key focus for judgement is safety, and this might usefully be taken as the basis for an assessment
task relevant to judgement. The process could also build on the more formalised aspects of ethical
decision-making.
Self-development
TLO 3: critically and creatively reﬂect on personal behaviours and capabilities in the context of entry to
professional practice
Self-development is one of the most important characteristics of being a professional. Being sensitised
to observe personal behaviours and capabilities, to reﬂect on these effectively and to demonstrate a
capacity to change behaviours as a consequence represent the important circle of reﬂection that needs
to be evidenced. The key issue is to establish the graduate as a lifelong learner and thoughtful practitioner.
It is important to see self-reﬂection as something that requires observation in the ﬁrst instance and
subsequent change as a result. A reﬂective journal could represent just one component of this learning
outcome. The notion of a learning plan, which is developed, reviewed and modiﬁed, might provide a
more comprehensive ﬁt. Another focus might be in the transition to work, where reﬂective exercises can
effectively draw the work experiences back into the classroom and develop better work experiences.
Communication
TLO 4: interpret and negotiate building and construction information, instructions and ideas with various
project stakeholders
Communication is one of the broader themes that comprise the TLOs. Communication would typically
be seen to span and contain various forms (oral, written, electronic etc), in different contexts
(meetings, databases, hearings etc), and for particular purposes (technical, regulatory, social etc).
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Effective communication certainly involves more than just issuing information; it also requires good
listening skills and the perceptiveness to recognise whether the intended message is actually being
understood – and the ability to adjust the communication accordingly. Further, the actual capabilities for
effective communication change across the continuum of potential project stakeholders, from technical
experts through to the general public and non-builders.
Whilst all aspects of communication are important, speciﬁc concern has been raised about the ability
of graduates to interpret and negotiate information. This has resulted in a more contained TLO.
The intention is that graduates, presented with a problematic situation or issue, should be capable of
identifying the critical elements and negotiating with others to achieve a particular outcome. Negotiation
is intended to cover a wide range of possibilities, from formal negotiation settings to coherent and
reasoned argument in written submissions.
Innovation
TLO 5: research and develop methods and strategies for the procurement and delivery of contemporary
construction work
Building and construction is a progressive industry which is not renowned for its innovation. Certainly, it
is essential that graduates understand current industry development. There was broad concern, however,
that graduates need to understand more than just the current industry practice. An awareness of emerging
methods and strategies, coupled with the capability to research and develop entirely new possibilities
and redevelop or repurpose existing options, was considered an essential if innovation is to be supported
and grown. Of particular note were the methods and strategies for procurement and project delivery.
Whilst innovation should apply across the industry, the consensus was that research and development
capabilities could most usefully be exercised in the speciﬁc application context of procurement management.
Innovation generally refers to the creation or improvement of products, technologies or ideas but
generally requires some formal structure to frame the process. Relevant research projects and case
studies are obvious ways in which innovation might be evidenced.
Engagement
TLO 6: demonstrate an integrated understanding of both the theory and practice of building and construction
based on experience
This TLO was previously termed work experience and then work-integrated learning. The progressive
softening of focus was in response to a serious concern with the viability of requiring and policing a
period of relevant and consistent work experience for all students. Its inclusion was in response to a
very strong consensus about the need for the theory of building and construction to be integrated with
the practice. A dedicated national forum examined and discussed a number of models for how students
might usefully engage with and experience the practical situation of building and construction. Those
models ranged from contextualised learning exercises (including lectures from guest practitioners and
case studies of practice situations) through to meaningful and integrated work experience requirements.
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As a threshold requirement, students could be required to demonstrate an integrated understanding
of theory and practice through the application and critique of a particular theoretical framework to
a particular practice situation (theory informing practice). Alternatively, students might challenge a
particular theoretical context through the lens of particular work experiences or examples taken from
industry (practice informing theory). The desired model of engagement would be to include a signiﬁcant
period of structured, full-time work experience in a variety of settings and in different roles with a formal
reporting requirement. Whilst desirable and sufﬁcient, without a signiﬁcant undertaking on the part of
industry the work experience model of engagement remains an unrealistic option as a mandatory
requirement for every building and construction graduate. The preferred model takes a broader view of
engagement.

Appendix 1: Terms of Reference and membership
of the Building Discipline Reference Group and
Building Discipline Working Party
Building Discipline Reference Group – Terms of Reference
(i) to advise and assist the Discipline Scholar on the direction and development of a set of threshold
learning outcomes for the bachelor of building or equivalent degree
(ii) to consider and provide feedback on the draft threshold learning outcomes developed through
consultation processes with stakeholders (professional, academic, industry and student communities)
(iii) to facilitate and promote the national consultation process with appropriate stakeholder groups
(iv) to act as the key group of discipline experts representing the discipline through its peak national
bodies, and
(v) to establish a Discipline Working Party to assist the Discipline Scholar with timely advice and
prompt feedback.
Building Discipline Reference Group – Membership
Independent Chair
Professor Craig Langston

Bond University, craig_langston@bond.edu.au

ADBED
Professor Martin Betts

Queensland University of Technology, m.betts@qut.edu.au

Professor Peter Davis

Curtin University of Technology, P.Davis@curtin.edu.au

Profession
Mr Nick Hudson

Royal Institution of Chartered Surveyors, nhudson@rics.org.au

Professor Dennis Lenard

Australian Institute of Quantity Surveyors, dlenard@mac.com

Professor Kerry London

Chartered Institute of Building, kerry.london@rmit.edu.au

Mr Jeremy Whitehead

Australian Institute of Building, jeremy@whiteheadprojects.com.au

Student/recent graduate
Mr Richy Craven

Laing O’Rourke, rdcraven@laingorourke.com.au

Mr Paul Grifﬁn

Century Manufacturers, pgrifﬁn@cenman.com.au

Mr Elliot Howse

Expanded Pty Limited, ehowse@expanded.com.au

Industry
Mr Randell Fuller

Brookﬁeld Multiplex, randell.fuller@au.brookﬁeld.com

Mr Noel Henderson

Contexx Pty Limited, noel.henderson@contexx.biz

Mr Greg Phillips

Bovis Lend Lease, greg.phillips@lendlease.com.au

Mr Bob Wildermuth

Abigroup Contractors Pty Limited, bob.wildermuth@abigroup.com.au
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Academic
Associate Professor
Perry Forsythe

University of Technology, Sydney, Perry.Forsythe@uts.edu.au

Professor Stephen Kajewski Queensland University of Technology, s.kajewski@qut.edu.au
Professor Ron Wakeﬁeld

RMIT University, ron.wakeﬁeld@rmit.edu.au

Observers
Ms Rosalie Goldsmith

Building Discipline Project Ofﬁcer, ro.goldsmith@uws.edu.au

Associate Professor
Sidney Newton

Building Discipline Scholar, sidney.newton@altc.edu.au

Mr Willy Sher

Building Discipline Working Party, Willy.Sher@newcastle.edu.au

Associate Professor
George Zillante

Chair of Building Discipline Working Party, George.Zillante@unisa.edu.au

International consultant
Professor Allan Ashworth

Centre for Education in the Built Environment, UK
allan.ashworth1@ntlworld.com

Building Discipline Working Party – Terms of Reference
(i) to review relevant pre-reading on current national and international context relevant to learning and
teaching academic standards in building, eg UK Quality Assurance Agency benchmark statements,
Tuning statements, Australian Qualiﬁcations Framework, international building education standards
and accreditation guidelines
(ii) to develop further drafts of threshold learning outcomes for bachelor-level graduates in building
considering academic, professional, student and industry perspectives
(iii) to engage actively, constructively and independently in face-to-face meetings and other forums,
eg teleconference, and respond promptly to email requests for engagement
(iv) to develop an appropriate template for receiving and dealing with discipline feedback on the circulated
documents from the academic, professional, student and industry perspectives, and
(v) to respond appropriately and promptly to feedback for subsequent draft and ﬁnal versions.
Building Discipline Working Party membership
Chair
Associate Professor
George Zillante

University of South Australia, George.Zillante@unisa.edu.au

Other members
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Ms Rosalie Goldsmith

Building Discipline Project Ofﬁcer, ro.goldsmith@uws.edu.au

Ms Yvonne Miller

Australian Institute of Building Surveyors, accreditation@aibs.com.au

Associate Professor
Sidney Newton

Building Discipline Scholar, sidney.newton@altc.edu.au

Mr Willy Sher

The University of Newcastle, Willy.Sher@newcastle.edu.au

Appendix 2: Mapping the TLOs –
an international, Australian Qualiﬁcation Framework
and professional accreditation comparison
This table provides a comparison of the building and construction threshold learning outcomes with more generic
international standards.

Building and
Construction Threshold
Learning Outcomes

Australian Qualiﬁcations
Framework: Speciﬁcation
for the Bachelor Degree:
Level 7 criteria

Tuning All Disciplines
(Dublin Descriptors)
Qualiﬁcations that signify
completion of the ﬁrst
cycle (Bachelor) are
awarded to students who:

UK Quality Assurance
Agency for Higher
Education subject
benchmark statements
for Construction,
Property and Surveying1

Integrate and evaluate the
fundamental principles and
technical knowledge of
building and construction
technology, management,
economics and law.

Broad and coherent
theoretical and technical
knowledge with depth in
one or more disciplines or
areas of practice.

Have demonstrated
knowledge and
understanding in a ﬁeld
of study that builds upon
their general secondary
education, and is typically
at a level that, whilst
supported by advanced
textbooks, includes some
aspects that will be informed
by knowledge of the
forefront of their ﬁeld of
study.

Should have acquired
knowledge and
understanding across the
key concepts, theories
and principles used in
construction, property and
surveying relevant to their
specialism. These may
include measurement;
physical and ﬁnancial
appraisal of buildings; legal
principles; economic theory
and applied economics;
design, construction,
performance of buildings;
resource management;
investment analysis;
corporate real estate
management; and the
application of business
management theories.

Identify and resolve typical
building challenges with
limited guidance, employing
appropriate evidencebased problem-solving
and decision-making
methodologies.

Well-developed cognitive,
technical and communication
skills to select and apply
methods and technologies
to analyse, generate
and transmit solutions to
unpredictable and
sometimes complex
problems.

Can apply their knowledge
and understanding in a
manner that indicates
a professional approach to
their work or vocation, and
have competences typically
demonstrated through
devising and sustaining
arguments and solving
problems within their ﬁeld
of study.

The ability to devise
solutions to routine and
unfamiliar problems,
including collecting,
analysing and interpreting
data.
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1. Includes only a relevant selection of the subject knowledge, understanding and skills actually included.

Building and
Construction Threshold
Learning Outcomes

Australian Qualiﬁcations
Framework: Speciﬁcation
for the Bachelor Degree:
Level 7 criteria

Tuning All Disciplines
(Dublin Descriptors)
Qualiﬁcations that signify
completion of the ﬁrst
cycle (Bachelor) are
awarded to students who:

UK Quality Assurance
Agency for Higher
Education subject
benchmark statements
for Construction,
Property and Surveying1

Critically and creatively
reﬂect on personal
behaviours and capabilities
in the context of entry to
professional practice.

Apply knowledge and skills
to demonstrate autonomy,
well developed judgement
and responsibility in contexts
that require self-directed
work and learning.

Have the ability to gather
and interpret relevant data
(usually within their ﬁeld of
study) to inform judgements
that include reﬂection on
relevant social, scientiﬁc or
ethical issues.

It is anticipated that
graduates from programmes
will continue to develop and
reﬁne their skills throughout
their professional lives using
both formal and informal
methods that lead to a
reﬂective approach to their
lifetime learning and
development.
The capacity for the critical
evaluation of arguments
and evidence and the
application of it to building,
construction management
and real estate contexts the
capacity for independent
and self-managed learning
such that they can analyse
their own personal strengths
and weaknesses and
formulate strategies for
improvement.

Interpret and negotiate
building and construction
information, instructions
and ideas with various
project stakeholders.

Well-developed cognitive,
technical and
communication skills to
select and apply methods
and technologies to transmit
knowledge, skills and ideas
to others.

Can communicate
information, ideas, problems
and solutions to both
specialist and non-specialist
audiences.

As well as being able to
demonstrate a range of
capabilities speciﬁc to the
subject, graduates should
also be able to demonstrate
relevant personal and
interpersonal skills that
have value in many different
areas of employment.
The ability to work
effectively with others
within the context of a
multidisciplinary team
respecting the respective
inputs from fellow
professionals, client(s),
and other stakeholders
and reﬂecting on one’s
own performance and
role within the team.
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Building and
Construction Threshold
Learning Outcomes

Australian Qualiﬁcations
Framework: Speciﬁcation
for the Bachelor Degree:
Level 7 criteria

Tuning All Disciplines
(Dublin Descriptors)
Qualiﬁcations that signify
completion of the ﬁrst
cycle (Bachelor) are
awarded to students who:

UK Quality Assurance
Agency for Higher
Education subject
benchmark statements
for Construction,
Property and Surveying1

Research and develop
methods and strategies
for the procurement and
delivery of contemporary
construction work.

Well-developed cognitive,
technical and
communication skills to
select and apply methods
and technologies to
analyse and evaluate
information to complete a
range of activities.

Have developed those
learning skills that are
necessary for them to
continue to undertake
further study with a high
degree of autonomy.

The ability to present
quantitative and qualitative
information, together
with analysis, argument
and commentary, in a
form appropriate to the
intended audience,
including appropriate
acknowledgement and
referencing of sources.
The ability to question
standard practice, and
to apply professional
judgement in making
recommendations and
solving problems for
future best practice.

Demonstrate an integrated
understanding of both the
theory and practice of
building and construction
based on experience.

Apply knowledge and skills
to demonstrate autonomy,
well developed judgement
and responsibility within
broad parameters to
provide specialist advice
and functions.

Can apply their knowledge
and understanding in a
manner that indicates a
professional approach to
their work or vocation, and
have competences typically
demonstrated through
devising and sustaining
arguments and solving
problems within their ﬁeld
of study.

Programmes in
construction, property and
surveying should
encourage students to
develop personal and
professional skills that
broaden access to
employment, but at the
same time provide a
broad-based education.
Graduates should be able
to make a positive
contribution to their place
of work and to the wider
community using the
skills that they acquire.
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The table below provides a comparison of the building and construction threshold learning outcomes with
representative professional accreditation requirements.

Building and
Construction Threshold
Learning Outcomes

Australian Institute of
Building

Australian Institute of
Quantity Surveyors

Royal Institution of
Chartered Surveyors

Integrate and evaluate the
fundamental principles and
technical knowledge of
building and construction
technology, management,
economics and law.

Entry level skills:

Basic skills:

Mandatory competencies:

Apply the properties and use
of materials and systems in
the building process.

Quantiﬁcation/measurement.

Accounting principles and
procedures.

Describe the building
certiﬁcation process.
Apply relevant legislation,
regulations, standards and
codes relevant to building
work.
Apply contract principles
and law for building work.
Apply the principles of
managing ﬁnances for a
building project.
Apply the principles for
managing human relations
and resources for a building
project.

Business and
management skills.

Business planning.

Construction technology.

Core Competencies:

Construction law and
regulation.

Commercial management
of construction.

Core competencies:

Design economics and
cost planning.

Budgetary process.
Cost estimating.
Cost planning.
Quantiﬁcation,
measurement and
documentation.
Account management.
Construction change
management.

Construction technology
and environmental services.
Project ﬁnancial control
and reporting.
Quantiﬁcation and costing
of construction works.
Optional competencies:
Capital allowances.

Apply the principles of
managing time for a building
project.

Corporate recovery and
insolvency.

Apply the principles of
managing the building
construction process.

Project evaluation.

Apply quality management
principles to a building
project.

Conﬂict avoidance,
management and dispute
resolution procedures.

Insurance.

Risk management.

Apply business
management principles.

Identify and resolve typical
building challenges with
limited guidance,
employing appropriate
evidence-based problemsolving and decisionmaking methodologies.
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Entry level skills:
Describe the principles for
designing a building.
Attributes of a professional:
Recognise and solve
problems.

Nil.

Nil.

Building and
Construction Threshold
Learning Outcomes

Australian Institute of
Building

Australian Institute of
Quantity Surveyors

Royal Institution of
Chartered Surveyors

Critically and creatively
reﬂect on personal
behaviours and capabilities
in the context of entry to
professional practice.

Attributes of a professional:

Basic skills:

Mandatory competencies:

Understand the need
for continuing professional
development.

Personal and interpersonal
skills.

Conduct rules, ethics and
professional practice.

Professional practice.

Team working.

Entry level skills:

Basic skills:

Mandatory competencies:

Prepare documentation for
a building project.

Communication skills.

Client care.

Personal and interpersonal
skills.

Communication and
negotiation.

Core competencies:

Conﬂict avoidance,
management and dispute
resolution procedures.

Exhibit relevant professional
knowledge and skills,
including complying with
the requirements of the AIB
Code of Ethics.
Innovate and challenge
conventional thinking.

Interpret and negotiate
building and construction
information, instructions
and ideas with various
project stakeholders.

Interpret building
documentation.
Discuss with appropriate
specialists, design
considerations associated
with the installation and
operation of building
services.
Describe the principles
for designing a building.
Describe the building
certiﬁcation process.

Construction change
management.

Team working.
Optional competencies:
Due diligence.
Conﬂict avoidance,
management and dispute
resolution procedures.

Attributes of a professional:
Communicate effectively both
orally and in writing, using
all forms of communication.
Participate effectively in a
team, including the role of
leadership.
Understand the building
industry and its place in the
community.
Have an international
awareness and appreciation
of cultural diversity.
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Building and
Construction Threshold
Learning Outcomes

Australian Institute of
Building

Australian Institute of
Quantity Surveyors

Royal Institution of
Chartered Surveyors

Research and develop
methods and strategies
for the procurement and
delivery of contemporary
construction work.

Entry level skills:

Core competencies:

Mandatory competencies:

Prepare documentation for
a building project.

Strategic planning.

Data management.

Budgetary process.

Core competencies:

General procurement advice.

Contract practice.

Tender process.

Procurement and tendering.

Describe the building
certiﬁcation process.
Apply relevant legislation,
regulations, standards and
codes relevant to building
work.

Optional competencies:
Contract administration.
Programming and planning.

Apply contract principles
and law for building work.

Project evaluation.
Risk management.

Apply the principles of
managing the building
construction process.
Apply quality management
principles to a building
project.
Attributes of a professional:
Innovate and challenge
conventional thinking.
Perform and report
research in relation to the
building industry.

Demonstrate an integrated
understanding of both the
theory and practice of
building and construction
based on experience.

Entry level skills:

Basic skills:

Mandatory competencies:

Apply building principles
and methods.

Professional practice.

Conduct rules, ethics and
professional practice.

Attributes of a professional:
Acknowledge the place of a
professional in society.
Exhibit relevant professional
knowledge and skills,
including complying with
the requirements of the AIB
Code of Ethics.
Understand the building
industry and its place in the
community.

20

Note: In addition to the above, certain representative professional accreditation requirements map to
the key challenges and broader issues included in the Building and Construction Academic Standards
Statement. For the Australian Institute of Building this includes:
• entry level skills: apply environmental protection principles to building work; and apply the principles
of OH&S on building sites
• attributes of a professional: exhibit relevant professional knowledge and skills, including complying
with the requirements of the AIB Code of Ethics.
For the Australian Institute of Quantity Surveying this includes basic skills: computer and information
technology.
For the Royal Institution of Chartered Surveyors this includes mandatory competencies: conduct rules,
ethics and professional practice; health and safety; and sustainability.
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ADBED

Australian Deans of Built Environment and Design

AIB

Australian Institute of Building

ALTC

Australian Learning and Teaching Council

AQF

Australian Qualiﬁcations Framework

ARCOM

Association of Researchers in Construction Management

ASC

Associated Schools of Construction
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Australasian Universities Building Education Association

BCDN

Building and Construction Discipline Network

BDRG

Building Discipline Reference Group
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Building Discipline Working Party

CIB

International Council for Building

CIOB

Chartered Institute of Building

LTAS

Learning and Teaching Academic Standards

OH&S

Occupational Health and Safety

PAQS

Paciﬁc Association of Quantity Surveyors

RICS

Royal Institution of Chartered Surveyors

TEQSA

Tertiary Education Quality and Standards Agency (Australia)

TLO

threshold learning outcome
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EXECUTIVE SUMMARY
The Learning and Teaching Academic Standards (LTAS) project in education
has produced six threshold learning outcomes (TLOs) for masters level
degrees in education. These TLOs cover the degrees of Master of Education
(both coursework and research), Master of Teaching and other specialist
masters degrees in education offered by Australian Higher Education
Providers (HEPs) that meet the Australian Qualiﬁcation Framework (AQF)
speciﬁcations for Level 9 qualiﬁcations. These TLOs are intended to be
read against the background statement ‘Nature and extent of education’.
The TLOs for education at masters level cover the areas of: knowledge;
skills; application of knowledge and skills; communication, collaboration
and leadership; research and professional learning; ethical and responsible
professional practice. The TLOs are accompanied by explanatory notes
which offer guidance on interpretation. They are also referenced against
Australian and international benchmarks.
The project was instigated and supported by the Australian Council of Deans
of Education (ACDE). A Discipline Scholar, Dr Greg Heath, was appointed
in April 2011 to conduct a process of consultation and research involving
the education discipline community across Australia.
The consultation process involved three principal elements. Firstly, a formal
consultation process involving a Discipline Reference Group (DRG) and
a smaller Expert Advisory Group (EAG) were formed. The DRG met twice
during the project and the EAG met weekly by teleconference.
Secondly, the Discipline Scholar conducted consultative forums in the ﬁve
mainland capital cities, with a representative of University of Tasmania
attending the Melbourne forum. These forums were attended by deans,
associate deans and other key academic staff from Education schools
and faculties and professional learning centres in universities; early
childhood education departments; members of professional associations;
a school principal; representatives of national and state teacher registration
authorities and postgraduate students.
Thirdly, a short survey and invitation for written comment was sent to
university staff involved with masters degree coordination and to
individuals in professional associations and teacher registration
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authorities. A total of 41 respondents completed the survey. The Discipline
Scholar also sought responses from associate deans or masters degree
coordinators in regional universities who were unable to attend the forums
by telephone and email.
The TLOs were endorsed by the DRG and the Board of the ACDE in
August 2011.
The Discipline Scholar and EAG project team would like to acknowledge
the strong support and cooperation of the education discipline community
for this project. They would, especially, like to thank the organisations and
individuals who put such time and effort into organising and attending
the forums and providing such informed and incisive comment against
tight timelines. A special acknowledgement is due to the staff at the
Faculty of Education of La Trobe University for their extensive support
and encouragement for the project.

Project Leaders
Discipline Scholar: Dr Greg Heath
Project Ofﬁcers: Ms Rhonda Jewell and Ms Melissa Minchinton

2

1. Learning and Teaching Academic
Standards Project Background
The Australian Government is developing a new Higher Education Quality and Regulatory Framework,
which includes the establishment of the Tertiary Education Quality and Standards Agency (TEQSA).
TEQSA will be a national body for regulation and quality assurance of tertiary education against agreed
standards. In developing the standards, the Australian Government is committed to the active involvement
of the academic community. The Australian Government has commissioned the Australian Learning and
Teaching Council (ALTC) to scope aspects of the Learning and Teaching Academic Standards component
of the framework. The approach was designed to ensure that discipline communities would deﬁne and
take responsibility for implementing academic standards within the academic traditions of collegiality,
peer review, pre-eminence of disciplines and academic autonomy.
In 2010 - 2011, both directly through a speciﬁc contract and indirectly through base funding of the
ALTC, the Australian Government funded a demonstration project to deﬁne minimum discipline-based
learning outcomes as part of the development of Learning and Teaching Academic Standards.
The project took as its starting point the award level descriptors deﬁned in the Australian Qualiﬁcations
Framework (AQF). Threshold learning outcomes (TLOs) were deﬁned in terms of minimum discipline
knowledge, discipline speciﬁc-skills and professional capabilities including attitudes and professional
values that are expected of a graduate from a speciﬁed level of program in a speciﬁed discipline area.
The process took account of and involved the participation of professional bodies, accreditation
bodies, employers and graduates as well as academic institutions and teachers. These representatives
of the discipline communities were encouraged to take responsibility for the project and the outcomes
within broad common parameters. Some disciplines extended the brief to begin consideration of the
implications of implementing standards at institutional level.

1.1 Discipline areas encompassed in the demonstration project
Broad discipline areas were deﬁned according to Australian deﬁnitions of Field of Education from the
Australian Standard Classiﬁcation of Education. They correspond to the most common broad structural
arrangements of faculties or aggregates of departments within Australian universities.
Ten broad discipline groups participated in 2010–11:
• architecture
• arts, social sciences and humanities
• building and construction
• business, management and economics
• creative and performing arts
• education
• engineering and ICT
• health, medicine and veterinary science
• law
• science.
Discipline Scholars were appointed to lead each discipline area. The key deliverable for each Discipline
Scholar was the production of a document of minimum learning outcomes for a speciﬁed discipline at
an agreed AQF level or levels. This booklet represents the outcomes for the discipline of education.
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2. Education in the Learning and
Teaching Academic Standards Project
2.1 Scope
This statement of threshold learning outcomes is intended to cover programs of study that lead to the
award of a masters degree in the ﬁeld of education deﬁned as Level 9 in the Australian Qualiﬁcations
Framework (AQF).
There are three major types of masters degrees in education offered by 37 Australian universities and
by eight private non-university higher education providers (HEPs). They are designated as Master of
Education, Master of Teaching and master of an education specialisation such as Master of Higher
Education. Most frequently offered is the Master of Education degree, with more than 140 offered across
all HEPs. Generally these degrees do not qualify graduates for initial teacher registration and are
undertaken by those seeking to specialise and/or upgrade their existing qualiﬁcations. The Master of
Education can be undertaken by coursework or research.
The Master of Teaching degree is offered by most of the 36 university schools or faculties of education
in Australia and by one private HEP. The degree is undertaken as a pathway to qualifying for initial
teacher registration.
This statement applies to those masters degrees offered in the broad ﬁeld of education by registered
HEPs. These include Master of Education (Coursework), Master of Education (Research), Master of Teaching
and other masters degrees in specialised ﬁelds of education, such as Master of Religious Education
or Master of Art and Design Education. Many coursework degrees contain a signiﬁcant element of
independent study or research. Master of Teaching degrees are normally of two years (full-time) duration
in order to meet the Australian Institute for School Leadership (AITSL) requirement of a minimum of two
years discipline and professional study in education. They will also contain a practicum component of
supervised teaching experience as required by state teacher registration authorities.
The statement does not cover other levels of qualiﬁcation, e.g. bachelors degrees, or postgraduate diplomas.
The threshold learning outcomes (TLOs) set out in these standards represent the minimum learning
outcomes expected of a graduate with a masters level degree in the ﬁeld of education. They are not
intended to be teacher registration standards, nor as standards for registration in any professional
specialisation. Where these masters degrees qualify graduates for professional registration as a teacher
or for other professional occupations in education, they should be read in conjunction with the relevant
standards established by AITSL or other relevant national accreditation or registration standards.
The threshold learning outcomes are intended to be advisory to HEPs who will set their own standards
for admission, attainment and completion of any masters degrees in education.

2.2 Rationale
In 2010 the Australian Council of Deans of Education (ACDE) recommended that the education discipline
be included in the ALTC Learning and Teaching Academic Standards (LTAS) project. The recommendation
was that participation be limited to courses at the Masters level (AQF Level 9).
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The reasons for the ACDE to restrict the project to the masters level were related to the development
of the National Professional Standards for Teachers by the Australian Institute for Teaching and School
Leadership (AITSL). The ACDE took the view that these initial teacher registration standards entail
statements of learning outcomes. Speciﬁcally, the AITSL standards require teachers to demonstrate
professional knowledge, professional practice and professional engagement. Thus, the standards specify
what it is that teachers will be expected to know, what they will be able to do and what professional
standards they will demonstrate. Whilst these standards are important for teachers entering the profession
with a bachelors degree, there was a distinct gap in the identiﬁcation of learning outcome standards at
the masters level.

ACDE also took the view that it was important to focus on the broad discipline of education that engages
with its own bodies of theory, knowledge and practice, rather than simply with teacher education, or a
similar range of discipline specialisations. For this purpose, masters level courses in education were seen
as a better ﬁt, in that they tended to focus on greater depth of theory and practice in education.
This project has been referenced against national and international benchmarks, speciﬁcally, the Australian
Qualiﬁcations Framework (AQF), the Australian Institute for Teaching and School Leadership (AITSL)
benchmark statements, the UK Quality Assurance Agency for Higher Education (QAA) benchmark
statements and Tuning-Europe, the latter having explicit standards for education at masters level.

2.3 Consultation and development process
The project commenced ofﬁcially on 1 April 2011 with the appointment of a Discipline Scholar. The project
has been subject to time constraint due largely to the closure of the ALTC – necessitating completion
by the end of August.
The consultation and development process was guided by a national Expert Advisory Group (EAG) and
a more inclusive national Discipline Reference Group (DRG), both established in early May 2011. The
DRG included representatives from peak Australian education organisations and government authorities,
together with senior educators (see Appendix 1). The DRG included representation from Australian Council
of Deans of Education (ACDE), Australian Institute for Teaching and School Leadership (AITSL), Department
of Education, Employment and Workplace Relations (DEEWR), Victorian Institute of Teaching (VIT),
Australian Association for Research in Education (AARE), Australian Vocational Research and Training
Research Association (AVETRA), a representative of the Council of Private Higher Education (COPHE)
and members of Australian university faculties and schools of education.
The EAG met weekly by teleconference and the DRG held two face-to-face meetings, the ﬁrst in early June
and the ﬁnal meeting in early August.
The Discipline Scholar conducted consultative forums in Perth, Brisbane, Sydney, Adelaide and Melbourne to
provide nationwide opportunities for advice and rigorous contributions from a wide cross-section of the
profession. The forums were attended by representatives from metropolitan and regional universities,
members of professional associations including the Australian College of Educators (ACE) and national and
state teacher registrations authorities, including Western Australian Teachers Registration Board and VIT.
The Discipline Scholar also contacted a representative selection of staff members involved with masters
courses in education at regional universities who were unable to attend the forums to seek comment
and responses to draft threshold learning outcome statements.
The consultative process was advanced by the formation in June of the Network of Associate Deans of
Learning and Teaching in the Discipline of Education (NADLATE). The facilitation of the formation of this
group has been supported and funded by the ALTC. This group has provided a rich and well-informed
resource for the project.
Survey
A short survey was constructed and distributed to masters course coordinators, professional
associations and government agencies. A total of 41 responses were received. The survey invited
respondents to comment on, and indicate their level of support for, the draft threshold learning
outcome statements. The responses largely endorsed the draft statements, with over 90 per cent of
respondents indicating agreement or strong agreement with the statements.
The respondents also indicated, with approximately 80 per cent agreeing, that there was room for further
development of the achievement of learning outcomes in the existing masters courses. One respondent
expressed the view that; “These threshold learning outcomes are integral to the development and/or
implementation of any masters programme in Australia”. Some respondents expressed the need for caution
that the TLOs should not become mandatory, but none expressed a negative view of the process or draft TLOs.
Due to the time constraints imposed on the process it was not possible to conduct international
consultations nor invite international participation on the DRG. Some other LTAS projects with timeframes
of 12 to 18 months were able to do this.
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3. Learning and Teaching Academic
Standards Statement for Education
The Learning and Teaching Academic Standards Statement for Education is structured as follows.
• Section 3.1: The nature and extent of the education discipline.
• Section 3.2: Detailed description of the threshold (core/minimum) learning outcomes that can be
expected of a graduate with a master of education degree.
Six threshold learning outcomes were speciﬁed to ensure that the threshold learning outcomes (TLOs)
were neither too generic nor too speciﬁc and prescriptive of content. Efforts have been made to
ensure minimal overlap across the TLOs and, as far as possible, that each is deﬁned independently.
It is expected that graduates will demonstrate a broad and coherent assimilation of the TLOs.

3.1 Nature and extent of the education discipline
To be educated is not to have arrived at a destination; it is to travel with a different view.
R S Peters1
Education as a discipline is essentially involved with the study of learning and teaching. It centres on
the generation, acquisition, social construction and interchange of knowledge in all its theoretical and
practical detail and complexity.
The discipline of education is one of the founding disciplines of thought. It has a long history and tradition
reaching deep into ancient scholarship. Education was discussed as a discrete ﬁeld of knowledge and
practice by Plato, Aristotle and Epicurus. It was a central topic of Roman scholarship and debate and
has noble origins in Judaic, Islamic, Confucian and Indigenous traditions.
Today, in a competitive and globalised world where knowledge and advanced skills are increasingly valued,
education has taken on a new level of importance. It has become central to personal, social, cultural
and economic success and has become a high policy priority for governments. Educated citizens are
the foundation of strong, inclusive and democratic societies.
The ﬁeld of education represents the largest professional group in Australia. The education and training
industry is the fourth largest in Australia. Employing 829,800 educators, it constitutes 7.6 per cent of
the total workforce (DEEWR 2010). According to the Department of Education, Employment and Workplace
Relations over the last 10 years, employment in education and training rose by 205,300 (or 32.9 per
cent), which represents an average annual growth rate of 2.9 per cent.2 The training and education
industry has been one of Australia’s fastest growing export sectors, contributing $18.6 billion in export
income to the Australian economy in 2009.3 The contribution of the education discipline is critical to
this success.
There are currently approximately 45,000 EFT students enrolled in education degrees in Australian
universities (ACDE 2010).
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1. Peters, R. S.,(1965) Education as Initiation, in Archambault, R., Philosophical Analysis and Education, p. 110, New York, Humanities Press.
2. Employment Outlook for Education and Training’ February 2010, DEEWR source: http://www.skillsinfo.gov.au/NR/rdonlyres/
5FCC8F9F-19E0-4AFA-9EA3-0C99B73ED0AB/0/OutlookEducationandTraining.pdf
3. Australian Education International, May 2010, Research Snapshot: Export Income to Australia from Education Services in 2009, Australia.

The nature of the discipline
Education is a discrete discipline with its own traditions, bodies of knowledge, methodologies and
communities of scholarship and practice. It is embedded in the family of disciplines that centres on
political, philosophical, social, ethical, historical, cultural, psychological, and religious studies. However,
education is also a multi-disciplinary endeavour with links to all other disciplines as they necessarily involve
the processes of learning and engagement with their own bodies of knowledge and forms of practice.
The preparation of professional practitioners in education
The core discipline of education is founded on study and research in the theory and practice of learning,
pedagogy, curriculum, and learning environments, as well as studies of the history, philosophy, sociology,
psychology and politics of education.
The profession of education, based on the practice of the discipline, is concerned with the development
of knowledge in the discipline and preparation of professionals for a range of education settings and
specialisations.
It has become common practice, as it is with the European Tuning Project, to divide the ﬁeld of education
between the domains of ‘Education Sciences or Studies’ and ‘Teacher Education’. This division is
commonly made within the discipline and is understandable given the scale of the enterprise of teacher
education, but this conceptualisation can be misleading in that teacher education is but one of many
specialisations that ﬁnds their foundations in the core discipline of education.
Education is constituted by an extensive range of specialisations; which include the education of teachers
and other professionals for:
• early childhood education
• primary education
• middle years education
• secondary education.
It also includes the distinct ﬁelds of teacher professional learning for:
• vocational education and adult education
• workplace education and training
• higher education
• a range of professional development and lifelong learning specialisations, typiﬁed by leadership and
management education.
There is a further long list of education specialisations which includes, but is not limited to, languages
education, special education, Indigenous education, religious education, cultural and arts education,
physical and outdoor education, environmental education, and counselling and outreach education.
The key concepts that deﬁne the domain of professional education are:
• curriculum (essential knowledge, skills and capabilities)
• pedagogy (approaches to learning and teaching, assessment, learning technologies)
• learning environments (schools, early childhood settings, international settings, VET and Higher
Education, workplaces and virtual learning environments)
• skills development (cognitive, analytical and critical, practical, vocational, agency and leadership skills)
• communication (verbal, written, visual, cross-cultural and use of communication technologies)
• personal and social development and transformation (education for ethical, emotional and spiritual
maturity and reﬂective judgement).
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The signiﬁcance of the discipline
The discipline of education plays a new, critical and central role in a knowledge-based society. The key
to economic success is increasingly to be found in a highly educated and sophisticated and increasingly
globalised workforce. Similarly, the key to societal success is well-informed, active and empowered
citizenry. As a result, many governments worldwide have been prepared to increase ﬁnancial investment
in, and the commitment of policy and resources, to the development of education at all levels.
The discipline of education is of major constitutive economic, social and political importance. It does
more than any other ﬁeld of academic endeavour to shape, maintain and transform the qualities of a
community and to empower its members.
The discipline of education facilitates pedagogical processes that develop capacities for reasoning,
understanding and imagining the world; the capabilities for purposive action and interaction; and the
wisdom to reﬂectively, critically and accountably judge the consequences of such action on the part of
self and others.
Finally, the discipline of education intrinsically values the development of personal autonomy and fulﬁlment
that make for a rich order of being that ultimately makes life meaningful and worthwhile.

3.2 Threshold learning outcomes for education
The following threshold learning outcomes are to be read in the context of application to the discipline
of education at a masters level.
TLO1: Knowledge
Graduates posses an in-depth understanding of the ﬁeld of education as it relates to their area of study,
and where applicable, in specialist courses, an advanced understanding of at least one specialist area
within the ﬁeld of education.
Graduates demonstrate that they have achieved comprehensive knowledge of an area, or areas, of
education. Their knowledge is evidenced by engagement with current topics and issues in an area or
specialisation. They also demonstrate knowledge of the scope of the discipline incorporating a global
perspective, and from the focus of their area of study, its points of intersection with related discipline
ﬁelds. Graduates have, according to their area of study, knowledge and understanding of Indigenous
education, including the history and cultural development of the Indigenous peoples of Australia.
Graduates demonstrate knowledge of current research ﬁndings and methods in, or related to, their area
of specialisation.
TLO2: Skills
Graduates have achieved advanced cognitive, creative, analytical, critical and practice skills consistent
with advanced knowledge and/or higher-level professional practice in an area of education.
Graduates demonstrate a high level of practical competence in the cognitive, creative, analytical, critical
and practical skills that are essential to their selected ﬁeld of study or professional practice in education
and, where relevant, a mastery of the particular skills required for an area of specialisation. They also
have the skills to interpret, apply and/or conduct research.
TLO3: Application – Exercise of Knowledge and Skills
Graduates have achieved an advanced capacity to synthesise theoretical understanding and practical
skills to effectively plan, analyse, present and implement complex activities in their chosen area of study
or specialisation.
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Graduates demonstrate the capability to work at a high level in the application of theory and practice to
complex problem solving, current debates and/or professional settings. They will also lead innovation

and change in their area of study or professional specialisation and employ a range of advanced
interpersonal, leadership and professional skills, as appropriate, to that area of study or specialisation.
Graduates also demonstrate, particularly in their area of specialisation, the application of current research
ﬁndings and methods to an area of theory or practice.
TLO4: Communication, Collaboration and Leadership
Graduates have the advanced speaking, reading, writing, listening, interpretative and advocacy skills to
equip them for leadership in their ﬁeld of specialisation.
Graduates demonstrate an advanced knowledge and understanding of the discourses, debates and
issues in education that relate to their ﬁeld of study and/or specialisation. They communicate complex
educational ideas to diverse social and cultural groups, particularly in their area of specialisation.
Graduates have the communication skills to work collaboratively with others in education or related
ﬁelds. They also advance the interests of individuals (particularly those who experience disadvantage)
and communities in the promotion of knowledge, skills and professional values.
TLO5: Research and Professional Learning
Graduates have a highly developed capacity for independent, autonomous, self-directed learning.
They will interpret and pursue further learning priorities for continuing professional development including
engagement with local and global issues.
Graduates demonstrate achievement of the advanced intellectual and practical skills needed to identify,
investigate and explain issues in local and global education theory or practice that require structured
and systematic research. They demonstrate the ability to understand, interpret, initiate and execute an
inquiry-based project in a learning environment or for further study. They also apply research outcomes
within their ﬁeld of practice or study.
TLO6: Ethical and Responsible Professional Practice
Graduates have an advanced understanding of the values and ethical principles that underpin the broad
ﬁeld of education. They conduct their practice in complex settings in an ethical, collaborative, professional
and accountable manner while valuing social and environmental sustainability. They also engage, from
an educational perspective, with broader community issues of ethical conduct, equity and social justice.
This is evidenced in the capacity for decision-making which focuses on learners in international and local
contexts, and addresses wider community issues in an equitable and socially-just way.
Graduates recognise and reﬂect upon sensitive and complex issues – acting constructively in collaboration
with others – to improve the learning outcomes for members of disadvantaged, diverse social and
cultural groups and Indigenous communities. They demonstrate a high level of critical self-knowledge as
a foundation for personal autonomy and professional judgement, in their study or professional practice
in education. They make a positive contribution, particularly in their area of specialisation, to the
development of the education profession.
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4. Notes on Threshold Learning
Outcomes for Education
4.1 General comments
The TLOs were ﬁrst drafted by the Discipline Scholar in consultation with the Expert Advisory Group
(EAG) and academic colleagues, taking account of the numerous learning outcomes statements to be
found in existing masters in education degrees offered by Australian and international higher education
providers. The draft TLOs were then considered by consultative groups who endorsed the broad approach,
whilst offering a wide range of constructive suggestions for reﬁnement and improvement. There was
support from those involved in consultation for limiting the number of TLOs to no more than six. It was
agreed that this was an appropriate number to cover the range of categories of learning outcomes that
educators seek to achieve in course design.
• Knowledge
• Skills
• Application of Knowledge and Skills
• Communication, Collaboration and Leadership
• Research and Professional Learning
• Ethical Professional Practice.
Under each of these categories the more detailed statement sets out what it is that graduates are
expected to know, and be able to do, as a result of their learning. Also, a statement of how they will be
able to demonstrate that they have acquired that knowledge or capability is included.
The TLOs have been formulated, in part, against the background of the revised Australian Qualiﬁcations
Framework (AQF) published in March 2011. The AQF speciﬁes generic learning outcome descriptors for
masters degrees at Level 9. The AQF descriptors fall under the dimensions of Knowledge, Skills and
the Application of Knowledge and Skills and generally address learning outcomes in terms of depth,
breadth and complexity.
The TLOs for masters degrees in education speciﬁed here are intended to map across the generic AQF
speciﬁcations and to also extend and further articulate them. This consideration has taken on a new
importance with the establishment of the Tertiary Education Quality and Standards Agency (TEQSA) from
July 2011. TEQSA sets out ﬁve standards that all Higher Education Providers (HEPs), both self-accrediting
and non-self-accrediting, are expected to meet. The AQF forms the basis for the second of these standards,
the ‘Qualiﬁcation Standard’, which is a mandatory, or ‘threshold’ standard. TEQSA also expects HEPs to
meet certain minimum performance levels under Standard Four of the Teaching and Learning Standard.
The current detailed statements of TLOs are intended to inform the TEQSA establishment process in
setting this standard.
The TLOs were also drafted with reference to Australian Institute for Teaching and School Leadership
(AITSL) documents, particularly the National Professional Standards for Teachers, published in February
2011. Whilst the statement of TLOs relates to the discipline of education and not to teacher registration,
it is important that there be a resonance between the learning outcomes required for professional practice
and those that reﬂect the core discipline. This is particularly the case where the TLOs cover the Master
of Teaching degree.
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The TLOs were also drafted with reference to certain international benchmark standards. The two
standards of most relevance were the Quality Assurance Agency for Higher Education (QAA) benchmark
statement, UK and the European Tuning project. The QAA offers generic learning outcome descriptors
at the masters level, whilst Tuning-Europe offers both masters level generic descriptors and discipline

speciﬁc education learning outcome descriptors. The Tuning descriptors serve:
as a platform for developing reference points at subject area level. These are relevant for making
programmes of studies comparable, compatible and transparent. Reference points are expressed in terms
of learning outcomes and competences. Learning outcomes are statements of what a learner is
expected to know, understand and be able to demonstrate after completion of a learning experience.4
Some of these descriptors have been used in the commentary notes on the TLOs.

4.2 Commentary
The threshold learning outcomes are to be read in conjunction with the ‘Nature and extent of education”
statement.
TLO1: Knowledge
Graduates have an in-depth understanding of the ﬁeld of education as it relates to their area of study
and where applicable, in specialist courses, an advanced understanding of at least one specialist area
in the ﬁeld of education.
By referring to “area of study or specialisation”, this TLO aims to capture the diversity, range and
speciﬁcity of knowledge covered in the range of masters degrees. It recognises that some master of
education degrees will be undertaken with the aim of achieving a broad and general knowledge of issues
or topics in education, whilst at the other end of the spectrum some degrees such as the Master of
Education (Special Needs Education) will involve highly specialised professionally focused knowledge.
The TLO also covers the AQF descriptors for knowledge.
The QAA descriptors at Masters (Level 7 UK) require students to demonstrate:
a systematic understanding of knowledge, and a critical awareness of current problems and/or new
insights, much of which is at, or informed by, the forefront of their academic discipline, ﬁeld of study or
area of professional practice (p.20).
Tuning descriptors for Second Cycle (Masters) courses specify for knowledge that graduates have at
advanced level “the capacity to understand and manipulate ideas and thoughts” (p.111).
TLO2: Skills
Graduates have achieved advanced cognitive, creative, analytical, critical and practice skills consistent
with advanced knowledge and/or higher-level professional practice in an area of education.
This TLO recognises that masters graduates will acquire a wide diversity of advanced skills in the course
of their theoretical or applied study. It recognises that in the case of masters degrees by research, this
might include either advanced skills in analysis or critique or advanced skills in data collection and data
analysis. It also recognises that some masters degrees will be undertaken in the area of vocational
education and training.
The TLO also covers the AQF descriptors for skills.
QAA descriptors indicate “a comprehensive understanding of techniques applicable to their own
research or advanced scholarship” (p.20).
Tuning descriptors in the second cycle often describe this competence in more professional terms, and
may be more closely associated with activities to be performed in the workplace such as collecting
information from diverse sources and writing a report on a complex issue (p.97).

4. Tuning – Europe, (2009) Reference Points for the Design and Delivery of Degree Programmes in Education, p. 11, Publicaciones
de la Universidad de Deusto, Bilbao
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TLO3: Application – Exercise of Knowledge and Skills
Graduates have achieved an advanced capacity to synthesise theoretical understanding and practice
skills to effectively plan, analyse, present and implement complex activities in their chosen area of
study or specialisation.
This TLO recognises that all masters graduates will be expected to have the capability to synthesise
knowledge and skills for the planning or implementation of complex activities such as strategic planning
or advanced problem solving. The area of application of the learning outcome might be either in a broad
theoretical or professional ﬁeld or in a more focussed specialisation.
The TLO also covers the AQF descriptors for the application of knowledge and skills.
QAA descriptors state that:
originality in the application of knowledge, together with a practical understanding of how established
techniques of research and enquiry are used to create and interpret knowledge in the discipline (pp.20–21).
Tuning – Dublin Descriptors describes this as:
can apply their knowledge and understanding, and problem solving abilities in new or unfamiliar
environments within broader (or multidisciplinary) contexts related to their ﬁeld of study (p.3).
TLO4: Communication, Collaboration and Leadership
Graduates have the advanced speaking, reading, writing, listening, interpretative and advocacy skills to
equip them for leadership in their ﬁeld of specialisation.
This TLO intentionally takes a strategic view of communication as a learning outcome. At masters level,
graduates should have not just superior communication skills, but should also have the competence to
use those skills for the achievement of desired outcomes in a professional setting. That setting could
be in the communication of complex ideas, research ﬁndings or policies, or the professional education
settings requiring the demonstration of leadership. Graduates will also normally have the skills to
communicate and interact with diverse social and cultural groups across a range of age and educational
attainment levels.
The AQF includes communication as one of the skills required of graduates.
The QAA does not specify outcomes under this heading.
Tuning – Dublin Descriptors for second cycle speciﬁes:
can communicate their conclusions, and the knowledge and rationale underpinning these, to specialist
and non-specialist audiences clearly and unambiguously (p.3).
TLO5: Research and Professional Learning
Graduates have a highly developed capacity for independent, autonomous, self-directed learning.
They will interpret and pursue further learning priorities for continuing professional development including
engagement with local and global issues.
Most masters degrees in education offered in Australia and internationally specify an advanced capability
for further autonomous or self-directed learning as a priority learning outcome. This capability is clearly
important for masters by research graduates who often plan to undertake further advanced research at
the doctoral level. The capability is regarded as equally important for graduates entering into professional
practice and who are expected to keep abreast of current developments to provide leadership in their
professional workplace or area of specialisation.
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The Business Council of Australia in the 2010 statement, Higher Education: Lifting the Quality of
Teaching and Learning, also prioritises this outcome and notes the importance of “the preparedness of
the people who lead and work in the business to engage in continual learning…” (p.2).

John Dewey went so far as to claim that, “the object and reward for learning is the continued capacity
for growth.” 5
QAA descriptors state in Master’s Degree Characteristics March 2010 that graduates will:
demonstrate self-direction and originality in tackling and solving problems, and act autonomously in
planning and implementing tasks at a professional or equivalent level and continue to advance their
knowledge and understanding, and to develop new skills to a high level (p.16).
And Tuning – Dublin Descriptors specify:
have the learning skills that allow them to continue to study in a manner that may be largely self-directed
or autonomous (p.3).
TLO6: Ethical and Responsible Professional Practice
Graduates have an advanced understanding of the values and ethical principles that underlie the broad
ﬁeld of education. They conduct their practice in complex settings in an ethical, collaborative,
professional and accountable manner, valuing social and environmental sustainability. They also
engage, from an educational perspective, with broader community issues of ethical conduct, equity
and social justice. This is evidenced in decision making which focuses on learners in an international
and local context, and addresses wider community issues in an equitable and socially-just way.
This is a complex but critical learning outcome. Philosophers and theorists of education from Plato to
Rousseau and Dewey point to the implicit moral purpose behind the education process. Frequently they
go so far as to claim that a learning process that does not aim to produce ethically good outcomes for
the individual and the community falls short of the deﬁnition of education.
The aims of individual and community advancement are reﬂected in the outcome statements of most
Australian and international masters degrees. It is clearly expected that graduates will have an advanced
capacity to recognise and manage complex and often contested ethical issues.
It is important in this TLO that masters graduates be able to demonstrate an advanced quality, and not
just a greater quantity, of learning.
QAA notes as an outcome at Level 7 Master’s Degree Characteristics March 2010; “the exercise of
initiative and personal responsibility” (Appendix 2A, p.16).
Tuning – Reference Points for the Design and Delivery of Degree Programmes in Education; expects
graduates of second cycle education degrees to have the “ability to reﬂect on values appropriate to
education activities” (p.40).
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5. Dewey, J., (1966) Democracy and Education, The Free Press, New York p.100.

Appendix 1: Discipline Reference Group

The Discipline Reference Group (DRG) will support the development and implementation of the Learning
and Teaching Academic Standards (LTAS) project as deﬁned in the project plan for each discipline group.
The DRG will be convened by the Discipline Scholars. The DRG for Education will work closely with the
Australian Council of Deans of Education (ACDE) in the development and implementation of the project.
The DRG will have the following terms of reference:
• to provide advice to the Discipline Scholar on the development and implementation of the LTAS project
• to draft and/or review drafts of project-related material, including statements of threshold learning
outcomes
• to facilitate and support engagement with key discipline group stakeholders.
The DRG will meet as required during the project.
The DRG will be supported by a smaller Expert Advisory Group (EAG), drawn from the DRG membership.
The EAG will act as a steering group for the project and provide direct advice and support to the Discipline
Scholar on a regular basis.
Membership
Discipline Reference Group
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Dr Claire Atkinson

Director, Quality Unit Higher Education Group
Department of Education, Employment and Workplace Relations
(DEEWR)

Dr Peter Beamish

Dean, Faculty of Education and Science, Avondale College
(Representing Council of Private Higher Education (COPHE))

Professor Denise Chalmers

University of Western Australia.
President, Council of Australian Directors for Academic
Development (CADAD)

Professor Brenda Cherednichenko
(Chair)

Executive Dean, Faculty of Education and Arts
Edith Cowan University

Professor Bob Conway

Dean of Education, Flinders University

Ms Ros Cornish

CEO, Lady Gowrie Tasmania
(Representing the Early Childhood Sector)

Dr Gregory Heath

Discipline Scholar, Faculty of Education, La Trobe University

Professor Lyn Henderson-Yates

Deputy Vice-Chancellor, Broome Campus, Notre Dame University

Associate Professor Helen Huntly

Dean, School of Education, Central Queensland University

Ms Helen Kenneally

Executive Ofﬁcer, Australian Council of Deans of Education (ACDE)

Professor Lorraine Ling

Executive Dean, Faculty of Education, La Trobe University

Mr Edmund Misson

General Manager, Australian Institute for Teaching and School
Leadership (AITSL)

Ms Ruth Newton

Manager, Accreditation, Victorian Institute of Teaching

Associate Professor Michele Simons University of South Australia
(representing Professor Christine Halse President, Australian
Association for Research in Education (AARE))
Professor Erica Smith

Program Coordinator VET, University of Ballarat
(Representing the Vocational Education Sector)

Ms Rhonda Jewell

Joint Executive Ofﬁcer to the Project, La Trobe University

Ms Melissa Minchinton

Joint Executive Ofﬁcer to the Project, La Trobe University

Expert Advisory Group
Professor Brenda Cherednichenko

Executive Dean, Faculty of Education and Arts,
Edith Cowan University

Dr Gregory Heath

Discipline Scholar, Faculty of Education, La Trobe University

Associate Professor Helen Huntly

Dean, School of Education, Central Queensland University

Ms Rhonda Jewell

Joint Executive Ofﬁcer to the Project, La Trobe University

Ms Helen Kenneally

Executive Ofﬁcer, Australian Council of Deans of Education

Professor Lorraine Ling

Executive Dean, Faculty of Education, La Trobe University
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Appendix 2: Relationship of
Australian standards to signiﬁcant benchmarks
In drafting the Australian threshold learning outcome statements, reference was made to relevant national
and international benchmark statements. These included the United Kingdom’s Quality Assurance Agency
(QAA) benchmark statements, Tuning-Europe descriptors, Dublin descriptors (2004) and the revised
Australian Qualiﬁcation Framework (AQF).
Consideration was also given to the Australian Institute for Teaching and School Leadership (AITSL)
National Professional Standards for Teachers and the AITSL National Professional Standard for Principals.
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TLO

QAA

Tuning–Europe:
Second Cycle

AQF

AITSL

TLO1
Knowledge

an in-depth knowledge
and understanding of
the discipline informed
by current scholarship
and research, including
a critical awareness of
current issues and
developments in the
subject

Development of
knowledge and
understanding in their
chosen area of
professional
specialisation in a
major educational ﬁeld

[know] a body of
knowledge that includes
the understanding of
recent developments
in a discipline and/or
area of professional
practice

Professional
Knowledge: Standard 1.
[Teachers] know
students and how they
learn.

TLO2
Skills

the ability to apply
research to professional
situations, both practical
and theoretical

Research skills;
leadership skills;
communication skills;
development of advanced
cognitive skills associated
with knowledge
development and creation

cognitive, technical
Standard 2. [Teachers]
and creative skills to
Know the content and
generate and evaluate how to teach it
complex ideas
and concepts at an
abstract level

TLO3
Application

solve problems in
creative and innovative
ways; make decisions
in challenging situations

Ability to adapt practices cognitive, technical
to speciﬁc educational
and creative skills to
contexts
investigate, analyse
and synthesise
complex information,
problems, concepts
and theories and to
apply established
theories to different
bodies of knowledge
or practice

Principals have a
current knowledge and
understanding of
research into teaching,
learning and child
development and how
to apply such research
to the needs of the
students in the school

Standard 3. [Teachers]
Plan and implement
effective teaching and
learning.
Principals apply
knowledge and
understanding of
leadership and
management concepts
and practice to deliver
with others effective
strategic leadership
and operational
management

TLO

QAA

Tuning–Europe:
Second Cycle

AQF

AITSL

TLO4
Communication

communicate effectively,
with colleagues and
a wider audience, in a
variety of media

communication skills,
including ability to
communicate in
advanced professional
registers; Competence
in collaborative problem
solving of educational
issues in a variety of
contexts

communication and
technical research
skills to justify and
interpret theoretical
propositions,
methodologies,
conclusions and
professional decisions
to specialist and
non-specialist audiences

Standard 5. [Teachers]
Assess, provide
feedback and report
on student learning

ability to use research
appropriate to discipline
to inform their practices

Graduates of a Masters
Degree (Coursework)
will demonstrate the
application of
knowledge and skills:

TLO5
Professional
Learning

continue to learn
independently and to
develop professionally,
including the ability to
pursue further research
where appropriate

• with creativity
and initiative to
new situations in
professional practice
and/or for further
learning

Principals can
communicate,
negotiate, collaborate
and advocate effectively
and relate well to all
the school’s community
Standard 6. [Teachers]
Engage in professional
learning.
Principals Set personal
targets and take
responsibility for their
own development

• with high level
personal autonomy
and accountability
• to plan and execute
a substantial
research-based
project, capstone
experience and/or
piece of scholarship
TLO6
Ethical
Practice

use initiative and take
responsibility

Ability to reﬂect on
values appropriate to
educational activities

a high level personal
autonomy and
accountability

Standard 4 [Teachers]
Create and maintain
supportive and safe
learning environments
Standard 7. [Teachers]
Engage professionally
with colleagues,
parents/carers and the
community
Principals behave with
integrity underpinned
by moral purpose.
They model values and
ethical perspectives in
relation to their own and
the school’s practice
and organisation. They
promote democratic
values including
active citizenship and
inclusion
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Appendix 3: Employment Statistics
in the Field of Education – Detail
The Education and Training industry is the fourth largest in Australia employing 829,800 people which
constitutes 7.6 per cent of the total workforce. According to the Department of Education, Employment
and Workplace Relations (DEEWR) within the last 10 years, employment in education and training rose
by 205,300 (or 32.9 per cent), which represents an average annual growth rate of 2.9 per cent.6 The
training and education industry has been one of Australia’s fastest growing export sectors contributing
$18.6 billion in export income to the Australian economy in 2009.7
DEEWR (2010) ﬁgures show that the education and training industry has the second largest share of
female workers of any industry – 69.1 per cent, with a full-time workforce share of 63.5 per cent.
In 2009, the largest employing occupations in education and training were secondary school teachers
(137,600), followed by primary school teachers (130,700), education aides (63,400) and university
lecturers and tutors (39,200) (ABS 2009).
Across Australia, according to the National Education Directory 2010, there are 9,831 schools, including
all primary and secondary schools encompassing government, catholic and independent schools. They
employed a total of 349,091 FTE workers and of those, 251,421 FTE were teachers (ABS 2010).
Within the early childhood education and care (ECEC) sector it is estimated that 139,187 staff are
employed, with 48.8 per cent of that ﬁgure engaged in long day care services and the majority of the
ECEC workforce (94.4 per cent) is female.8
The current listing for the Vocational Education and Training (VET) sector shows that there are 5,001
Registered Training Organisations (RTOs) across Australia of which 58 are public sector TAFE institutes
that employ approximately 73,400 (FTE) staff.9
In 2010, the Australian Higher Education sector employed 110,351 FTE staff (DEEWR 2010), with
71,531 staff working in a teaching and/or research capacity in 2009.
The Australian Council of Deans of Education (2008–10) report that there are approximately 45,000
EFT education students currently enrolled in Australian Universities and these students are taught by
2,838 (full-time and fractional full-time, FTE) academic staff.
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6. Employment Outlook for Education and Training, February 2010, DEEWR source: http://www.skillsinfo.gov.au/NR/rdonlyres/
5FCC8F9F-19E0-4AFA-9EA3-0C99B73ED0AB/0/OutlookEducationandTraining.pdf
7. Australian Education International, May 2010, Research Snapshot: Export Income to Australia from Education Services in 2009,
Australia
8. DEEWR, ‘National ECEC Workforce Census 2010’ source: http://www.deewr.gov.au/Earlychildhood/Documents/National_ECEC_
Workforce CensusReport.pdf)
9. TAFE Directors Australia, response to respond to Skills Australia’s discussion paper, Creating a future direction for Australian
vocational education and training.

Appendix 4: Abbreviations
ABS

Australian Bureau of Statistics

AARE

Australian Association for Research in Education

ACDE

Australian Council of Deans of Education

ACE

Australian College of Educators

AITSL

Australian Institute for Teaching and School Leadership

ALTC

Australian Learning and Teaching Council

AQF

Australian Qualiﬁcations Framework

DEEWR

Department of Employment, Education and Workplace Relations

DRG

Discipline Reference Group

DS

Discipline Scholar

EAG

Expert Advisory Group

ECEC

early childhood education and care

EFT

Effective full-time

ERA

Excellence in Research for Australia

FTE

Full-time equivalent

HEP

Higher Education Provider

LTAS

Learning and Teaching Academic Standards

NADLATE

Network of Associate Deans of Learning and Teaching in Education

QAA

Quality Assurance Agency (UK)

RTO

Registered Training Organisation

TEQSA

Tertiary Education Quality and Standards Agency (Australia)

TLO

threshold learning outcome

19

Appendix 5: References
Australian Institute for Teaching and School Leadership (AITSL), National Professional Standards for
Principals. Available: <www.aitsl.edu.au/national-professional-standard-for-principals.html>
Australian Institute for Teaching and School Leadership (AITSL), National Professional Standards for
Teachers. Available: <www.teacherstandards.aitsl.edu.au/>
Australian Qualiﬁcations Framework (AQF) (2011), Ministerial Council for Tertiary Education and
Employment. Available: <www.aqf.edu.au>
Business Council of Australia, Higher Education: Lifting the Quality of Teaching and Learning, March
2011. Available: <www.bca.com.au/Content/99520.aspx>
Joint Quality Initiative, informal group 2004, Shared “Dublin” descriptors for Short Cycle, First Cycle,
Second Cycle and Third Cycle Awards, 18 October 2004.
Available: <www.unidue.de/imperia/md/content/bologna/dublin_descriptors.pdf>
Quality Assurance Agency for Higher Education (QAA) United Kingdom, (2011) Master’s Degree
Benchmark Statements Masters Degree Characteristics. Available: <www.qaa.ac.uk/Publications/
InformationAndGuidance/Pages/Masters-degree-characteristics.aspx>
Tuning – Educational Structures for Europe (2007), Education Subject Area Summary of Outcomes.
Available: <www.unideusto.org/tuningeu/subject-areas/education.html>
Tuning Europe – Reference Points for the Design and Delivery of Degree Programmes in Education (2009).
Available: <www.unideusto.org/tuningeu/images/stories/Publications/Education_brochure.pdf>

20

Support for this project has been provided by the
Australian Learning and Teaching Council Ltd., an initiative of the
Australian Government. The views expressed in this report do not
necessarily reflect the views of the Australian Learning and
Teaching Council or the Australian Government.
This work is published under the terms of the Creative Commons
Attribution- Noncommercial-ShareAlike 3.0 Australia Licence.
Under this Licence you are free to copy, distribute, display and
perform the work and to make derivative works.
Author:
Dr Gregory Heath
Attribution: You must attribute the work to the original authors
and include the following statement: Support for the original work
was provided by the Australian Learning and Teaching Council Ltd,
an initiative of the Australian Government.
Noncommercial: You may not use this work for commercial purposes.
Share Alike: If you alter, transform, or build on this work, you may
distribute the resulting work only under a licence identical to this one.
For any reuse or distribution, you must make clear to others the licence
terms of this work. Any of these conditions can be waived if you obtain
permission from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by-nc-sa/3.0/au/
or send a letter to:
Creative Commons
543 Howard Street, 5th Floor
San Francisco California 94105 USA.
Requests and inquiries concerning these rights should be addressed to:
Australian Learning and Teaching Council
PO Box 2375, Strawberry Hills NSW 2012, Australia
Telephone: 02 8667 8500
Facsimile: 02 8667 8515
www.altc.edu.au
ABN 30 109 826 628
2011
ISBN 978-1-921856-30-3

PO Box 2375 Strawberry Hills NSW 2012 Australia
Telephone 02 8667 8500 Facsimile 02 8667 8515
www.altc.edu.au
ABN 30 109 826 628
An initiative of the Australian Government Department of Education, Employment and Workplace Relations

SCIENCE

Learning and Teaching
Academic Standards Project
SCIENCE
Learning and Teaching
Academic Standards Statement
September 2011

An initiative of the Australian Government Department of Education, Employment and Workplace Relations

CONTENTS
Executive Summary
1. Learning and Teaching Academic Standards
Project Background
1.1 Disciplines encompassed by the
demonstration project

01

03
03

2. Science in the Learning and Teaching
Academic Standards Project
2.1 Scope
2.2 Rationale
2.3 Consultation and development process

04
04
04
05

3. Learning and Teaching Academic Standards
Statement for Science
3.1 Nature and extent of Science
3.2 Australian Science graduates

09
09
10

4. Threshold Learning Outcomes for Science

11

5. Notes on Threshold Learning Outcomes
for Science

12

6. Future steps

16

7. Appendices

17

Appendix 1: Terms of reference and membership
of advisory panels
17
Appendix 2: Chemistry and mathematics
working parties

20

Appendix 3: Final report of the Chemistry
Working Party, May 2011

21

Appendix 4: Draft threshold learning outcomes
for honours graduates in science

28

Appendix 5: Mapping bachelor level TLOs
in Science

31

Appendix 6: Resources

33

Appendix 7: Abbreviations

35

SCIENCE STANDARDS
Learning and Teaching
Academic Standards Project
Learning and Teaching Academic
Standards Statement for Science
September 2011

EXECUTIVE SUMMARY
The Learning and Teaching Academic Standards (LTAS) project was
established to facilitate and coordinate the deﬁnition and implementation
of academic standards by discipline communities.
The approach for the Science LTAS project was deﬁned at a Learning and
Teaching Forum organised by the Australian Council of Deans of Science
in Sydney on 15 July 2010. It was agreed to develop overarching threshold
learning outcomes (TLOs) for bachelor degrees in science, with examples
of how these could be adapted for speciﬁc disciplinary areas such as
chemistry and mathematics.
Initial ideas for the science threshold learning outcomes were developed
by the Discipline Scholars in conjunction with a small advisory group of
academic experts. These ideas were then presented to the larger reference
group with membership drawn from universities, professional societies,
employer groups and students. A Reference Group, the Advisory Group and
the Discipline Scholars revised the Science TLOs over a period of four
months, considering feedback from a number of initial workshops, in order
to produce a consultation paper for public comment in December 2010.
This consultation paper contained the draft Science Standards Statement.
The consultation paper was distributed widely to the science sector in
Australia. During February–April 2011, the science community was given
many opportunities to comment on and contribute to the Science Standards
Statement through consultation workshops at 32 universities, meetings with
various representatives, an online survey and written submissions. The ﬁnal
version of the Science Standards Statement was endorsed by the Reference
Group in early June 2011 and by the Executive of the Australian Council of
Deans of Science on 22 June 2011.
The Science Standards Statement is intended to offer a succinct description
of the nature and extent of science, and to describe the threshold
(or minimum) level of achievement that can be expected of an Australian
bachelor level graduate in science. The Statement is not prescriptive.
Higher education providers are encouraged to design and deliver programs
that reﬂect their niche by going beyond the ﬁve threshold learning outcomes
or by requiring the learning outcomes be met at a higher standard in their
own organisation. If implemented appropriately, the Statement will support
each provider’s autonomy, diversity and reputation. The Notes section
provides a useful background to each learning outcome and provides
guidance on how to interpret the different elements of each learning
outcome statement.
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In addition to the overarching work focused on science as a discipline, draft
honours level threshold learning outcomes for science were developed in
consultation with the Advisory Group; the chemistry community developed
a Standards Statement for Chemistry; and an equivalent statement for
mathematics is in development. A number of follow-up projects have been
planned to assist with the implementation of the Science Standards,
including the development of teaching activities and assessment tasks
that facilitate student achievement of the TLOs.
The Australian Council of Deans of Science has maintained an active
involvement in the Science LTAS project from its inception, and will continue
to ensure carriage of the project’s outcomes into science degree programs,
particularly through curriculum design and renewal.
We are grateful to all who contributed to the development of the Science
Standards Statement. The engagement with the academic, professional
and student community has been very strong and the ﬁnal outcome is
truly a collegial achievement.
Endorsement
The Australian Council of Deans of Science (ACDS) commends the
consultative process and the outcomes of the 2010–2011 ALTC Learning
and Teaching Academic Standards project for science.
The Council endorses the Learning and Teaching Academic Standards
Statement for Science as a generic, high-level statement of Bachelor of
Science threshold learning outcomes.
The ACDS regards these generic science standards as a platform on which
speciﬁc sub-discipline standards may be built and articulated. The project
has demonstrated that this indeed can work with a sub-discipline group
developing threshold learning outcomes for chemistry graduates based
on this established generic framework.

Project Leaders
Discipline Scholars: Professor Sue Jones and Professor Brian Yates
Project Ofﬁcer Dr Jo-Anne Kelder
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1. Learning and Teaching Academic
Standards Project Background
The Australian Government is developing a new Higher Education Quality and Regulatory Framework which
includes the establishment of the Tertiary Education Quality and Standards Agency (TEQSA).
TEQSA will be a national body for regulation and quality assurance of tertiary education against agreed
standards. In developing the standards, the Australian Government is committed to the active involvement
of the academic community. The Australian Government has commissioned the ALTC to scope aspects
of the Learning and Teaching Academic Standards component of the framework. The approach was
designed to ensure that discipline communities would deﬁne and take responsibility for implementing
academic standards within the academic traditions of collegiality, peer review, pre-eminence of disciplines
and academic autonomy.
In 2010–11, both directly through a speciﬁc contract and indirectly through base funding of the Australian
Learning and Teaching Council, the Australian Government funded a demonstration project to deﬁne
minimum discipline-based learning outcomes as part of the development of Learning and Teaching
Academic Standards.
The project took as its starting point the award-level descriptors deﬁned in the Australian Qualiﬁcations
Framework (AQF). Threshold learning outcomes (TLOs) were deﬁned in terms of minimum discipline
knowledge, discipline-speciﬁc skills and professional capabilities including values and behaviours that are
expected of a graduate from a speciﬁed level of program in a speciﬁed disciplinary area. The process
took account of and involved the participation of professional bodies, accreditation bodies, employers
and graduates as well as academic institutions and teachers. These representatives of the discipline
communities were encouraged to take responsibility for the project and the outcomes within broad
common parameters. Some disciplines extended the brief to begin consideration of the implications of
implementing standards at institutional level.

1.1 Disciplines encompassed by the demonstration project
Discipline groups were deﬁned according to Australian deﬁnitions of Field of Education from the Australian
Standard Classiﬁcation of Education. They correspond to the most common broad structural arrangements
of faculties or aggregates of departments within Australian universities.
Ten broad discipline groups participated in the project:
• architecture
• arts, social sciences and humanities
• building
• business, management and economics
• creative and performing arts
• education
• engineering and ICT
• health, medicine, and veterinary science
• law
• science.
Discipline Scholars were appointed to lead each discipline. The key deliverable for each Discipline Scholar
was the production of a document of minimum learning outcomes for a speciﬁed discipline at an
agreed AQF level or levels. This booklet represents that outcome for this discipline.
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2. Science in the Learning and Teaching
Academic Standards Project
2.1 Scope
For the purposes of this project, the science discipline grouping encompasses a range of disciplinary
areas, including:
• agricultural sciences
• biological sciences
• chemical sciences
• earth sciences
• environmental sciences
• mathematical sciences
• physics and astronomy.
It does not include, for example, engineering, information and communication technology, architecture,
psychology and the behavioural sciences. In addition, this grouping does not include those health or
veterinary sciences which include a component of health care delivery.

2.2 Rationale
Documentation available on academic standards for science discipline areas from Europe, the UK and
other countries, in particular, the European Tuning Project and UK Quality Assurance Agency (QAA)
statements, were taken into account. In most cases, these documents describe subject-speciﬁc standards
(for example, separate sets of standards for chemistry, physics and mathematics). This project has
taken the broader approach of deﬁning learning outcomes for a science graduate. This approach was
endorsed by a group of colleagues at the workshop presented by Professor Christine Ewan and the
Discipline Scholars at the Australian Council of Deans of Science (ACDS) Learning and Teaching Forum,
Sydney, 15 July 2010.
Thus, the primary project goal was to identify and deﬁne a set of Threshold Learning Outcome (TLO)
Statements for graduates of bachelor degrees in science (not speciﬁcally the Bachelor of Science).
The focus was to deﬁne a set of Science TLOs that are common to all disciplinary areas encompassed
within the science cluster.
A second goal was to demonstrate that the Science TLOs could be adapted successfully to speciﬁc
disciplinary areas within science. Chemistry and mathematics were nominated as being appropriate groups
to test this because they represent an experimental and a non-experimental disciplinary area. In addition,
there is substantial international documentation regarding standards for chemistry and mathematics
graduates via, for example, the Tuning and QAA Projects. Thus, separate working parties were set up for
chemistry and for mathematics (Appendix 2). Their brief was to adapt the emerging Science TLOs to
their disciplinary context and to seek consensus on these from their discipline community.
This project did not address multi-disciplinary science degrees that have signiﬁcant components from
non-science disciplines. However, the Science TLOs will relate to the science-speciﬁc components of those
degrees. It is also recognised that although some science-related degrees, e.g. biomedical sciences,
may not be situated within faculties of science, the Science TLOs will be applicable to those degrees.
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2.3 Consultation and development process
The approach for the Science Learning and Teaching Academic Standards (LTAS) project was ﬁrst
presented at the Teaching and Learning Forum of the Australian Council of Deans of Science (ACDS) on
Thursday, 15 July 2010. This approach was formally endorsed by the Executive of the ACDS.
The timeline for this project was:
July–December 2010 Initial consultation and development of draft Science Standards Statement (SSS)
January–April 2011

Widespread consultation and revision of the SSS, focussing particularly on the TLOs

May–June 2011

Final review of the SSS.

To ensure comprehensive stakeholder input in the development of the TLOs, the Discipline Scholars
engaged in a sustained and iterative program of communication and consultation with science stakeholders.
Communication mechanisms to provide opportunities for stakeholders to ﬁnd out about the project were:
• science contributions to the national LTAS project’s Disciplines Setting Standards newsletter
• the LTAS – Science webpage
• three LTAS – Science Project newsletters (December 2010, April 2011, June 2011).
Stakeholders could sign up to receive updates on the project via a Survey Monkey link and workshop
participants also provided their contact details. The project communication database grew to around
750 individual stakeholders by the conclusion of the project.
Development of the Draft Science Standards Statement
In consultation with the Executive of the ACDS, an Advisory Group of four discipline experts was formed
to provide prompt feedback and expert advice (Appendix 1). The formal process of writing TLOs for
science was begun at the ﬁrst Advisory Group meeting on Thursday, 19 August 2010. Background
material for this meeting included the Australian Qualiﬁcations Framework descriptors, documents from
the UK Quality Assurance Agency, material from the European Tuning project and examples of graduate
attributes for science graduates from a number of universities across Australia.
With further assistance of the Executive of the ACDS, a Science Discipline Reference Group was formed,
consisting of a broad representation of stakeholders, including academic discipline experts, peak
professional bodies, employer groups and students (listed in Appendix 1). The primary role of the
Reference Group was to provide input into the development of the Science TLOs (see Appendix 1 for
the Terms of Reference for the Science Reference Group).
The Reference Group initially met on Monday, 27 September 2010. The main points of discussion at
the Reference Group meeting were:
• the draft TLO statements as initially developed with the Advisory Group
• what learning outcomes speciﬁcally characterise science graduates versus those that are generically
applicable to all bachelor level graduates
• whether over-arching science TLO statements can accommodate both experimental and
non-experimental sciences
• employer expectations of science graduates.
Presentations in the ﬁrst phase of the project (informing the science community about the project and
inviting responses) are listed below:
29 September Royal Australian Chemical Institute (RACI) accreditation committee
30 September UniServe Science Conference
19 October

Australian Council of Deans of Science AGM

27 October

Macquarie University (Teaching and Learning meeting)
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2 November

University of Tasmania (UTAS) Faculty of Science, Engineering and Technology Heads
of School

3 November

UTAS Local Reference Group of science education experts

5 November

UTAS Academic Senate

5 November

Royal Australian Chemical Institute (RACI) Tasmanian Branch

10 November

Queensland University of Technology (Curriculum renewal workshop)

11 November

University of Western Sydney (Curriculum renewal workshop)

13 November

RACI National Assembly

17 November

Australian Learning and Teaching Council Assessment Forum

18 November

Australian Technology Network Assessment Conference

23 November

ACDS Teaching and Learning Forum

30 November

Australian Academy of Science

1 December

University of Queensland (curriculum renewal workshop)

8 December

La Trobe University (curriculum renewal workshop).

The Reference Group met for a second time on Wednesday, 24 November 2010 to discuss draft versions
of the TLOs and the draft Science Standards Statement December 2010 prior to its dissemination as a
consultation paper to the broader discipline community. This version of the Science Standards Statement
was the product of a ﬁve-month process of consultation and communication with a local reference
group of University of Tasmania academics within the Faculty of Science, Engineering and Technology,
the Advisory Group and Reference Group. In addition, feedback was harvested at the presentations and
workshops as listed above.
Consultation on the Draft Science Standards Statement
From December 2010 to 15 April 2011, the project team invited formal and informal responses to the
draft Science Standards Statement from all stakeholders. Mechanisms for feedback were an online
survey, face-to-face workshops and formal submissions.
Online Survey
An online survey was developed to provide stakeholders with a mechanism for comment that was
accessible, simple to complete and provided a structured format for commenting on each element of
the draft TLOs.
Speciﬁcally, the aims of this survey were to:
• gather quantitative evidence on the extent of sectoral agreement on the TLOs for Science
• gather qualitative feedback on individual TLOs
• establish general perceptions on whether current Australian science degree programs allow ALL
graduates to meet these ideal TLOs
• identify the extent to which stakeholders think the longer-term objectives of the project in science will
be met and mechanisms to support its implementation.
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Preliminary survey questions (n=122 respondents) gathered demographic data (level of science education;
respondent perspective (student, science graduate, employer, university academic) and discipline
perspective, e.g. chemistry, mathematics, etc. Respondents were then asked to evaluate the TLO
categories as ‘not relevant, relevant, important, essential’, as well as to suggest alternative categories.
The TLO statements were then broken into elements and respondents asked to evaluate each element,
e.g. “Have a broad knowledge of science”, according to “Importance for ALL science graduates” and
“Extent of development in current degree programs” on a ﬁve-level scale from ‘Low’ to ‘High’. Free text
boxes were available for further comment, which many respondents used, providing signiﬁcant and
useful insights into their thinking. The last section of the survey asked for responses to the longer-term

objectives of the LTAS project, the perceived usefulness of the TLO statements and future steps to
ensure longer-term outcomes are sustained.
Consultation Workshops
All Australian universities that deliver science degree programs were requested (via Associate Deans,
Teaching and Learning) to host a workshop and invite academics, students and employers of science
graduates to participate. The ﬁrst consultation workshop to critique and evaluate the draft Science
Standards Statement was hosted on 4 February 2011 by the Brisbane Universities Network of Science
Educators (BUNSE) at the Queensland University of Technology. Three workshops were conducted after
the formal consultation period had ended. Some institutions opted to host a workshop jointly or to
attend a workshop hosted nearby.
2011

HOST UNIVERSITY

4 February

Queensland University of Technology

11 February

Charles Sturt University (4 campuses)

18 February

The University of Melbourne

21 February

University of Western Sydney (3 campuses)

01 March

Southern Cross University

08 March

The University of Sydney

11 March

Flinders University

15 March

Grifﬁth University

16 March

Murdoch University

17 March

Edith Cowan University

17 March

University of Notre Dame

18 March

Curtin University

21 March

University of Technology, Sydney

24 March

Universities of Adelaide and South Australia

25 March

RMIT University

28 March

University of Canberra

29 March

Australian National University

30 March

University of New England

6 April

University of Ballarat

7 April

Deakin University

7 April

The University of Melbourne

8 April

Macquarie University

11 April

Swinburne University

12 April

La Trobe University

13 April

Monash University

14 April

James Cook University

15 April

Charles Darwin University

19 April

The University of New South Wales

21 April

University of Tasmania

19 May

University of Sunshine Coast

20 May

Central Queensland University.
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Representatives from the Australian Academy of Science, the Australian Catholic University, the
Australian Defence Force Academy, Commonwealth Scientiﬁc and Industrial Research Organisation
(CSIRO), South Australian Government Department of Further Education, Employment, Science and
Technology (DFEEST), Lachlan Macquarie College, The University of Western Australia and Victoria
University attended hosted workshops. Some additional meetings were held with speciﬁc stakeholder
groups (teaching and learning staff, and students) at several universities.
Formal Submissions
Formal submissions were received from the following organisations and people:
• Association of Mining and Exploration Companies (Inc.)
• Chemskill
• Australian Institute of Geoscientists
• Geological Society of Australia
• Professor Peter Adams, The University of Queensland
• Associate Professor Peter Meier, University of Technology Sydney.
In addition, several informal comments were emailed to members of the project team.
Final revision and endorsement of Science Standards Statement
Revisions to the draft standards were made in light of advice from the discipline community. A further
mapping was conducted to ensure the bachelor TLOs were aligned with the AQF level 7 descriptors
and the Dublin descriptors (cycle 1) used by Tuning Europe (Appendix 5). Responses to the document
from the discipline community were a key part of the revision process. The revised version of the
Science Standards Statement document was presented to the Science Discipline Reference Group on
4 May 2011, generating further advice and prompting further revision.
The ﬁnal version of the Threshold Learning Outcome Statements, accompanying notes and statement
on the nature and extent of science were endorsed by the Australian Council of Deans of Science on
22 June 2011.
Additional project outcomes
The Chemistry Working Party successfully adapted the Science TLOs to the chemistry context. They
produced a ﬁnal report to the Discipline Scholars in the form of a Standards Statement for Chemistry
(Appendix 3).
Work is in progress on an equivalent document for the mathematical sciences.
A draft set of TLOs for honours degrees in science was developed by the Discipline Scholars and the
Science Advisory Group. As there was no opportunity for consultation on these honours TLOs, the
project team did not seek their endorsement by the Australian Council of Deans of Science. There is
some debate as to the future of honours as a pathway into professional or research work in science in
Australia. The draft honours TLOs are, therefore, provided (Appendix 4) as a foundation for future
development and discussion.
A selective list of resource material related to developing learning and teaching academic standards for
science has been compiled (see Appendix 6).
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3. Learning and Teaching Academic
Standards Statement for Science
This Science Standards Statement contains a description of the nature and extent of science, a statement
of the Science Standards expressed as threshold learning outcomes (TLOs), and some descriptive notes
that provide a framework for understanding, interpreting and applying the TLOs. It provides a foundation
for the evaluation of current science degree programs and for future curriculum development.

3.1 Nature and extent of science
Science encompasses both a body of knowledge and a reliable process of discovery; “it is a path to
understanding”.1
The British Science Council provides the following deﬁnition: “Science is the pursuit of knowledge and
understanding of the natural and social world following a systematic methodology based on evidence”2.
In this context, the ‘natural world’ refers to any aspect of the physical universe. This includes matter, the
forces that act on matter, energy, the biological world, humans, human society and the manufactured
products of that society.2
Science is founded upon the recognition of fundamental laws that make nature systematic and reproducible.
Scientists observe, measure, classify and perform experiments upon the natural world. They employ
scientiﬁc methods to test hypotheses and use empirical evidence to support or refute their hypotheses.
The natural variability, or uncertainty, inherent in the natural world means that scientiﬁc conclusions are
reliable but contestable; they may be revised or modiﬁed as new evidence emerges. Scientists are
curious about the natural world and are creative in formulating hypotheses and in designing approaches
to problem solving.
It must be acknowledged, however, that science includes a broad spectrum of disciplinary areas which
may have signiﬁcant differences in philosophy and methodology. Mathematics and related disciplines
are sometimes termed the ‘formal sciences’. The formal sciences are founded upon axioms and proofs
rather than empirical experimentation and, as such, are differentiated from the so-called ‘natural
sciences’. The methods of mathematics are used by other science disciplines to model and analyse
real-world systems using a wide variety of numerical techniques and mathematical ideas. Scientiﬁc data
are often analysed and interpreted using statistical methods.
Science operates within a paradigm of peer review and replication that provides a collective responsibility
for the reliability of scientiﬁc knowledge. Scientists have a responsibility to communicate the outcomes
of their work clearly, accurately and without bias to their peers and to society.
Science is embedded in a context that reﬂects both the history of scientiﬁc endeavour and the culture
of present society. Scientists generate and build knowledge, develop technologies, investigate and
solve problems. They must be accountable to society for their work, maintain the professional standards
of science, and conduct themselves in an ethical manner.3

1. University of California, Museum of Paleontology. Understanding science 101.Retrieved from: <http://undsci.berkeley.edu/article/
whatisscience_01> 17 November 2010.
2. The Science Council (2010). What is science? Retrieved from: <http://www.sciencecouncil.org/content/what-science>
17 November 2010.
3. Committee on Science, Engineering, and Public Policy, National Academy of Sciences, National Academy of Engineering,
and Institute of Medicine (2009). On being a scientist: A guide to responsible conduct in research. 3rd edn. Retrieved from:
<http://www.nap.edu/catalog/12192.html> 9 June 2011.
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3.2 Australian science graduates
While they will have received a broad education in science, Australian graduates with bachelor level
degrees in science may or may not work as scientists. A study by the Australian Council of Deans of
Science4 found that eight years after graduation about 50 per cent of science graduates are employed
in science, technology or related positions, while the remaining 50 per cent ﬁnd managerial or other
professional employment outside science. These graduates apply the skills and knowledge they have
developed during their science degree to a diverse range of professions such as public servant, educator,
intellectual property researcher, patent attorney, journalist, business analyst or banking professional.5
Submissions to this project by industry groups show that employers value a core set of scientiﬁc
knowledge and skills, personal motivation, ethical conduct, verbal and communication skills, and personal
skills in team work, with potential for leading teams. Also valued is graduate adaptability and willingness
to perform scientiﬁc work in ﬁelds broader than the training of their disciplinary area.6
Many of the issues which face contemporary society demand a scientiﬁcally literate community.
The Australian Academy of Science articulates this as follows:
Many big challenges loom for Australia – in health, energy, water, climate change, infrastructure, sustainable
agriculture and preservation of biodiversity. To tackle these challenges, we need highly creative scientists
and engineers, drawn from many disciplines, and a technologically skilled workforce. We need leaders
and policy-makers who are scientiﬁcally well-informed. We need a scientiﬁcally literate community.7
To meet this challenge, we need to review our science curricula to ensure that all our science students
can acquire the graduate capabilities that will equip them to be scientiﬁcally literate members of society.
The Threshold Learning Outcomes for Science will assist in this task.

4. Australian Council of Deans of Science (2001). Why do a science degree? (ACDS Occasional Paper No. 2). May 2001. Retrieved
from: <http://www.acds.edu.au/whydoa.html> 17 November 2010.
5. Careers for Science Graduates. Graduates Careers Australia. Retrieved from: <http://www.graduatecareers.com.au/ucm/groups/
public/documents/document/careers_for_science_graduates.pdf> 17 November 2010.
6. Submissions received from Association of Mining and Exploration Societies, Australian Institute of Geoscientists, Chemskill,
Geological Society of Australia and Geoscience Australia (2011).
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7. Australian Academy of Science (10 August 2010) Academy 2010 election statement: ‘Empower science, power the future’.
Retrieved from: <http://www.science.org.au/reports/election-statement.html> 26 November 2010.

4. Threshold Learning Outcomes
for Science
Upon completion of a bachelor degree in science, graduates will:
Understanding
science

1. Demonstrate a coherent understanding of science by:
1.1 articulating the methods of science and explaining why current
scientiﬁc knowledge is both contestable and testable by further inquiry
1.2 explaining the role and relevance of science in society.

Scientiﬁc
knowledge

2. Exhibit depth and breadth of scientiﬁc knowledge by:
2.1 demonstrating well-developed knowledge in at least one disciplinary
area
2.2 demonstrating knowledge in at least one other disciplinary area.

Inquiry and
problem solving

3. Critically analyse and solve scientiﬁc problems by:
3.1 gathering, synthesising and critically evaluating information from a
range of source
3.2 designing and planning an investigation
3.3 selecting and applying practical and/or theoretical techniques or
tools in order to conduct an investigation
3.4 collecting, accurately recording, interpreting and drawing conclusions
from scientiﬁc data.

Communication

4. Be effective communicators of science by:
4.1 communicating scientiﬁc results, information, or arguments, to a range
of audiences, for a range of purposes, and using a variety of modes.

Personal
and professional
responsibility

5. Be accountable for their own learning and scientiﬁc work by:
5.1 being independent and self-directed learners
5.2 working effectively, responsibly and safely in an individual or team
context
5.3 demonstrating knowledge of the regulatory frameworks relevant to
their disciplinary area and personally practising ethical conduct.
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5. Notes on the Threshold Learning
Outcomes for Science
These notes are intended to offer guidance on how to interpret the Threshold Learning Outcome (TLO)
statements. The notes and the TLOs should be considered in the context of the statement of the ‘nature
and extent of science’.
These TLOs have been developed to describe a pass level graduate from a bachelor degree program.
A ‘bachelor degree’ is deﬁned according to the Australian Qualiﬁcations Framework (AQF), within which
it represents a level 7 qualiﬁcation. Appendix 5 provides a comparison of the Science TLOs with the AQF
and the Dublin Descriptors used by Tuning Europe for bachelor level (cycle one) qualiﬁers.
The TLOs are not intended to be equally weighted across the degree program, nor does the numbering
imply a hierarchical order of importance. However, the numbering may be used to provide easy reference
to a speciﬁc TLO.
In many places in this and other ALTC documents, the word ‘discipline’ has been used to describe the
overarching ﬁeld of science. This usage is applied consistently throughout this document. However, we
acknowledge that this term might be more commonly used to describe ‘disciplinary areas’ such as
chemistry, physics, mathematics and biology. Where necessary, care has been taken to refer to these
disciplinary areas explicitly.
Some general deﬁnitions
Learning outcomes: The set of knowledge, skills and/or competencies a person has acquired and is
able to demonstrate after completion of a learning process. In the AQF these are expressed in terms of
knowledge, skills and application.
Threshold: Minimum standard of achievement or attainment.
Understanding science
A coherent understanding: Graduates need an appreciation of science as a broad discipline. They will
have a general understanding of scientiﬁc principles and the nature of science.
TLO 1.1
The methods of science: Although science is a systematic and logical study of phenomena, it is also
about creating new knowledge and designing new frameworks in which to understand the natural world.
Science graduates will understand the innovative and creative aspects of science and the need to think
beyond the conﬁnes of current knowledge.
Science graduates will be able to recognise the limitations of the methods of science as well as their
strengths, and understand that sometimes serendipity is involved in making new discoveries.
Contestable: A science graduate will have an appreciation and understanding of the historical evolution
of scientiﬁc thought. A science graduate will understand the need to re-evaluate existing conclusions
when subsequent ﬁndings become available.
Testable: All scientiﬁc knowledge is, in principle, testable. A science graduate will understand that many
scientiﬁc ‘facts’ have already been tested (and can be reproduced), while other scientiﬁc knowledge
has been developed by a logical process of scientiﬁc thought and awaits testing by experiments which
have yet to be designed. Scientiﬁc knowledge is dynamic.
12

TLO 1.2
Role and relevance: This phrase encompasses the impact, signiﬁcance and relevance of science to
society. Science graduates will have a holistic or overarching understanding of the role of science, and
will understand that science creates both challenges and opportunities for society at both the local and
global level. Graduates will be able to place current scientiﬁc issues within the context of their
understanding of science.
Society: The impact of science is very broad and a science graduate will understand that ‘society’ includes
not only the local community in which they live, but may also include one’s fellow students and academic
colleagues; the social, environmental, technological, industrial and military sectors; and the world-wide
community of scholars and others.
Scientiﬁc knowledge
Depth and breadth: Science graduates will have depth of knowledge in a particular disciplinary area.
Science graduates will be able to understand how their disciplinary area relates to others and integrate
their knowledge across the various disciplinary areas in which they have studied.
Scientiﬁc knowledge: This is the currently accepted body of facts and theories that has arisen from a
systematic study of the natural world.
TLO 2.1 and 2.2
Well-developed knowledge versus knowledge: Science graduates will have specialised in their study
and will have acquired a coherent body of knowledge in a particular disciplinary area (which may be
recognised as a major in a science degree). They will understand the structure of this knowledge and
the way it is integrated, and have some command of the principles, concepts and core knowledge of
the disciplinary area.
At the same time, a bachelor level science graduate will be expected to have at least a basic foundation
of knowledge in one or more other disciplinary areas.
Disciplinary area: This term is used in this document to describe a sub-discipline of science, such as
mathematics, physics, chemistry, biology, earth sciences or agriculture. This term is intended to cover
any coherent body of scientiﬁc endeavour which is readily distinguished from other areas of science.
Inquiry and problem solving
Critically analyse: Graduates will use critical thinking skills to analyse and solve problems.
Scientiﬁc problems: Graduates will have the skills to solve problems with well-deﬁned parameters, as well
as tackle more open-ended research questions.
TLO 3.1
Gathering and synthesising information: Science graduates will be able to identify, access, select and
integrate information.
Critically evaluating information: It is important that science graduates are able to assess the validity
of the information that they gather in the context of their knowledge and understanding of science as
described in TLO 1.1.
Range of sources: This term is used to indicate that information can be gathered from traditional sources
(including books, refereed papers and journal articles, conference presentations, seminars, lectures and
colleagues) as well as non-traditional sources (including non-refereed articles, reports, ‘grey literature’
and electronic posts). It also could include information that is generated through experimentation
or the analysis of existing data.
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TLO 3.2
Designing and planning: Science graduates will be able to apply a sequence of data acquisition, analysis
and the drawing of conclusions that is recognised as a ‘scientiﬁc method’ in the appropriate disciplinary
area. They will be able to form hypotheses in a logical manner and then design activities or experiments
to test these hypotheses. This supports a systematic approach to problem solving. In addition, science
graduates will have an appreciation of how to frame a problem so that it might be solved in a creative
and innovative way by applying scientiﬁc method.
TLO 3.3
Selecting and applying: Through their undergraduate training, science graduates will have some
knowledge of the most appropriate techniques to use to solve different types of problems.
Practical and/or theoretical techniques: It is recognised that practical, experimental and ﬁeld techniques
will vary from one area of science to another. Science graduates will be able to use practical techniques
that are appropriate for their disciplinary area, and will have an appreciation of the techniques used
in other areas of science. They will be prepared to work in the ofﬁce, the laboratory or the ﬁeld, as
appropriate to their disciplinary area.
Tools: The tools of science might include instruments, apparatus, mathematical and statistical approaches
including modelling, or information and communication technologies.
TLO 3.4
Collecting and accurately recording: It is important that science graduates can accurately record data
from experiments or other sources. They will understand that, while different scientists may interpret
the data differently, the raw data themselves are inviolate.
Interpreting data and drawing conclusions: Science graduates will be able to use holistic forms of
analysis and explanation to interpret data. They will have the capacity to develop arguments and draw
valid conclusions based on their interpretation of the data.
Scientiﬁc data: Science graduates will use reproducible evidence which is able to be veriﬁed. Quantitative
evidence will have been evaluated using one or more of the techniques of reproducibility, numerical
uncertainty, precision or statistical analysis. In addition, qualitative evidence may also be used to inform
scientiﬁc judgements.
Communication
TLO 4.1
Communicate: This term implies more than just presenting information. Science graduates will engage
with their audience and be able to convey their message in a clear and understandable manner.
In particular, science graduates will be able to present quantitative data in a variety of ways, including
charts, graphs and symbols, which show clearly the trends or conclusions from their analysis as well
as the accuracy of the underlying data.
A range of audiences: Science graduates will be able to communicate with their peers, scientiﬁc
non-experts and the general community.
A range of purposes: Science graduates will be able to present their ﬁndings in both a technical and
non-technical manner. They will use scientiﬁc language correctly and appropriately and follow the
conventions of discipline-speciﬁc nomenclature. This might include the use of standard symbols, units,
names or key terms. Science graduates will be aware of the need to communicate the details of their
investigations according to conventions that are usually speciﬁc to their sub-discipline, and which may
be deﬁned by publishers, editors or professional associations.
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A variety of modes: Science graduates will communicate using a range of media, including both written

and oral, and a variety of other techniques. Such communication could include a range of formats
(such as technical report, newspaper or journal article, and poster presentation) and new media (such
as wikis, blogs and podcasts).
Personal and professional responsibility
TLO 5.1
Independent and self-directed: Science graduates will take responsibility for their own learning. They
will be able to work autonomously and evaluate their own performance. In order for science graduates
to make an ongoing contribution to a society in which scientiﬁc knowledge is continually evolving,
it is important that they are motivated to continue to learn after graduation. This is also referred to as
lifelong learning.
TLO 5.2
Working effectively, responsibly and safely: A graduate in science will understand how to take responsibility
for themselves and others in the conduct of scientiﬁc investigations or in other work situations. This
term includes the occupational health and safety requirements of some forms of scientiﬁc work. It also
includes, for example, an understanding of time management and the onus on individuals to fulﬁl their
role as part of team projects.
Individual context: Science graduates will be able to work independently with limited supervision.
Team context: Science graduates will have gained the skills to function effectively as members or leaders
of scientiﬁc or multidisciplinary teams. They will appreciate that science is primarily a collaborative activity.
TLO 5.3
Regulatory frameworks relevant to their disciplinary area: Science graduates will have an awareness of
the regulatory frameworks that apply to their disciplinary area. These might be the legal frameworks for
experimentation and data collection, quality control procedures, or the necessity to obtain government
permits for certain types of activity. They will be prepared to abide by these regulatory frameworks as
they move into professional employment, and understand the consequences if they do not.
Ethical conduct: Science graduates will have demonstrated that they learned to behave in an ethical
manner during their period of undergraduate study and are equipped to do so into the future. This might
include accurate data recording and storage, proper referencing and avoidance of plagiarism, intellectual
integrity, animal ethics or human ethics. It is important that science graduates have some understanding
of their social and cultural responsibilities as they investigate the natural world.
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6. Future steps

The Science Threshold Learning Outcomes provide a foundation for articulating and developing the
higher education science curriculum, and for improving learning and teaching in science at the
university level. It is envisaged that a number of follow-up activities to this ALTC project will be
undertaken and that many of these activities will be driven by the Australian Council of Deans of
Science.
Suggested implementation activities for the higher education science sector
Suggested implementation activities include:
• map university science curricula against the Science TLOs
• develop examples of teaching activities to achieve TLOs
• develop examples of assessment of the learning outcomes
• develop TLOs for a number of different disciplinary areas of science, as have been developed for
chemistry
• deﬁne the relationship between the TLOs and accreditation
• plan for ongoing review of the TLOs and monitor their effectiveness in supporting curriculum
development.
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Appendix 1: Terms of reference and membership
of advisory panels
Discipline Reference Group
Terms of Reference
The Reference Group will support the implementation of the Learning and Teaching Academic Standards
(LTAS) project as deﬁned in the project plan for each discipline group. The Discipline Reference Group is
convened by the Discipline Scholars. The focus of the Reference Group will be TLOs for science graduates
at bachelor degree level. Two working parties (chemistry and mathematics) will be formed in the project,
led by chemistry and mathematics experts, to adapt the Science TLOs to these sub-disciplines.
The Science Discipline Reference Group will have the following Terms of Reference:
• provide advice to the Discipline Scholars on the direction and implementation of the Science LTAS
project
• review drafts of project-related material, including statements of threshold learning outcomes
• assist the Discipline Scholars in communicating and engaging commitment across the science
discipline community and relevant stakeholders
• consider and approve the draft threshold learning outcomes prior to their dissemination to the
broader discipline communities and facilitate such dissemination
• consider and endorse the ﬁnal TLO statements for reporting to ALTC
• facilitate dissemination of the TLOs developed by this project
• provide expert advice to the Discipline Scholars and the ALTC on the next steps to be undertaken
once the TLO statements for science undergraduate degrees have been approved and endorsed
• the Reference Group will take advice from the chemistry and mathematics working parties on the
application of the Science TLOs to their speciﬁc sub-disciplines.
Membership
Chair

Professor Will Price (Chair of Reference Group), Secretary/Treasurer, Australian
Council of Deans of Science (ACDS); Dean of Science, University of Wollongong

Professional Societies Dr Cathy Foley, President, Federation of Australian Scientiﬁc and Technological
Societies (FASTS); Chief Research Scientist, CSIRO Materials Science and
Engineering
Associate Professor Brian James, President, Australian Institute of Physics (AIP),
School of Physics, The University of Sydney
Associate Professor Roger Read, Nominee of the Royal Australian Chemical
Institute (RACI); Associate Professor, School of Chemistry, and Associate Dean
(Research and International), Faculty of Science, The University of New South Wales
Professor John Rice, Executive Director, ACDS; Honorary Professor,
Department of Mathematics and Statistics, The University of Sydney
Dr Leigh Wood, Nominee of the Australian Mathematical Society (AustMS);
Associate Dean, Learning and Teaching, Faculty of Business and Economics,
Macquarie University
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Discipline-based experts and associate deans
Ms Karen Burke da Silva

First year Biology coordinator/lecturer, Flinders University

Professor Ian Fitzsimons

Professor, Department of Applied Geology, WA School of Mines,
Curtin University

Associate Professor
Victor Galea

Senior Lecturer, School of Land, Crop and Food Sciences,
The University of Queensland

Dr Elizabeth Johnson

Senior Lecturer, School of Biochemistry and Associate Dean (Academic),
La Trobe University

Associate Professor
Michelle Livett

Dean, Undergraduate Studies, School of Physics,
The University of Melbourne

Associate Professor
Pauline Ross

Assistant Associate Dean Academic (Health),
College of Health and Science, University of Western Sydney

Professor Janet Taylor

Director Teaching and Learning, Southern Cross University

Dr Neil Williams

Retired CEO Geoscience Australia, Fellow of the Australian Academy
of Technological Sciences and Engineering

Employer representatives
Ms Anna Davis
(or nominee Peter Russo)

President, Australian Science Teachers Association (ASTA)

Dr Lesley Macleod
(or nominee Colin Jones)

CEO, Dairy Innovation Australia

Mr Frank Yu

Head, Australian Bureau of Statistics Methodology and Data
Management Division

Student representative
Ms Phillipa Hunter

Graduate student representative, Council of Australian Postgraduate
Associations (CAPA).

Advisory Group
Terms of Reference
The Science Discipline Advisory Group consists of a small group of expert colleagues who will act as a
high level working party of ‘critical friends’. The Advisory Group members were selected for their
expertise in science education and to represent a breadth of sub-disciplines within the science cluster.
The Advisory Group will be consulted more frequently than the Discipline Reference Group (who will
meet three times during the project) and communication will usually be electronic. Their responsibilities
will be to:
• provide the Discipline Scholars with prompt feedback on drafts of threshold learning outcomes and
associated documents
• provide expert advice to the Discipline Scholars throughout the project.
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Membership
Associate Professor Les Kirkup

Physics and Advanced Materials, University of Technology, Sydney

Associate Professor Simon Pyke School of Chemistry and Physics, Associate Dean, Faculty of Sciences,
The University of Adelaide
Dr Charlotte Taylor

School of Biological Sciences, Director of Learning and Teaching,
Faculty of Science, The University of Sydney

Professor Neville Weber

Head of School, School of Mathematics and Statistics, Faculty of
Science, The University of Sydney

Local Reference Group
Terms of Reference
The local Reference Group comprised experienced educators from the Faculty of Science, Engineering and
Technology, University of Tasmania. Their role was to provide peer feedback at key stages in the project:
• initial development of the Science TLOs
• survey design
• effective workshop presentation for the consultation phase.
Membership
Associate Professor Leon Barmuta School of Zoology
Dr Chris Burke

National Centre for Marine Conservation and Resource Sustainability

Dr Julian Dermoudy

Bachelor of Science Degree Coordinator, School of Computing and
Information Systems

Dr Simon Ellingsen

School of Mathematics and Physics

Dr Michael Gardiner

School of Chemistry

Associate Professor
Mark Hovenden

School of Plant Science

Associate Professor Peter Lane

School of Agricultural Science

Dr Jon Osborn

School of Geography and Environmental Studies

Research support
Research support was provided by Mr Reyne Pullen, School of Chemistry, University of Tasmania.

19

Appendix 2: Chemistry and mathematics working parties

Terms of reference
The working parties will work in parallel with the Discipline Scholars and the Science Discipline Reference
Group during the Science (LTAS) project (end date 30 June 2011).
They will:
• adapt the emerging Science TLOs for their discipline
• consider and, if appropriate, deﬁne additional TLOs that are speciﬁc to their discipline
• seek consensus and preliminary endorsement of these TLOs by their discipline community, including
the relevant peak body, the Royal Australian Chemical Institute (RACI), or the Australian Mathematical
Society (AustMS) and the Statistical Society of Australia (SSA)
• provide a progress report in March 2011 and a ﬁnal report by 31 May 2011 to the Discipline Scholars
that will include the discipline-adapted TLOs and a commentary on the process of their development.
Membership – Chemistry Working Party
Professor Mark Buntine

(Chair of Working Party), President-elect RACI; Head, Department
of Chemistry, Curtin University

Associate Professor Trevor Brown Deputy Head, School of Science and Technology,
University of New England
Professor Will Price

LTAS Science Discipline Reference Group; Dean of Science,
University of Wollongong

Professor Frances Separovic

Head, School of Chemistry, The University of Melbourne

Dr Richard Thwaites

Chair, Royal Australian Chemical Institute (RACI) Qualiﬁcations and
Accreditation Committee.

Membership – Mathematics Working Party
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Professor Peter Adams

(Chair of Working Party), Professor of Mathematics and Associate
Dean Academic, Faculty of Science, The University of Queensland

Associate Professor Leigh Wood

Chair of AustMS Standing Committee on Mathematics Education;
Associate Dean, Learning and Teaching, Faculty of Business
and Economics, Macquarie University; Member of LTAS Science
Reference Group

Professor Merrilyn Goo

President of the Mathematics Education Research Group of
Australasia (MERGA); Director of the Teaching and Educational
Development Institute, The University of Queensland

Professor Tim Marchant

proposed by the Australian Mathematical Society; Dean of
Research and Professor of Applied Mathematics in the School of
Mathematics and Applied Statistics, University of Wollongong

Dr Peter Howley

Co-chair for the Statistical Education section of the Statistical
Society of Australia; Senior Lecturer, School of Mathematical and
Physical Sciences, The University of Newcastle.

Appendix 3: Final report of the
Chemistry Working Party, May 2011
The contents of the Chemistry Academic Standards Statement are the result of the work of the Chemistry
Working Party, including consultation at a discussion workshop held at The University of Melbourne on
21 February 2011. This workshop was jointly sponsored by the School of Chemistry at The University
of Melbourne, and the Royal Australian Chemical Institute (RACI).
The Chemistry Working Party membership
Professor Mark Buntine

Curtin University (Chair)

Professor Will Price

University of Wollongong; Australian Council of Deans of Science

Professor Frances Separovic

The University of Melbourne

Associate Professor Trevor Brown University of New England
Dr Richard Thwaites

Chair RACI Qualiﬁcations Committee.

Draft statements were developed following the workshop mentioned above. In addition to working party
members, workshop delegates were:
Dr Mal McLeod

The Australian National University

Dr Domenico Caridi

Victoria University

Associate Professor Kieran Lim

Deakin University

Dr Robert Baker

The University of Sydney

Associate Professor
Brendan Abrahams

The University of Melbourne

Dr Danielle Meyrick

Murdoch University

Professor Joe Shapter

Flinders University

Professor Lawrrence Gahan

The University of Queensland

Dr Andrew Seen

University of Tasmania

Mr Trevor Rook

RMIT University

Dr Gary Bowman

Chair, RACI Industrial Chemistry Division

Dr Ian Jamie

Macquarie University

Professor John Bartlett

University of Western Sydney

Professor David Wood

President, RACI

Apologies were received from representatives of The University of New South Wales, The University of
Western Australia and The University of Adelaide.
Feedback on the draft report (circulated for comment in late February 2011 and posted on the ALTC
website) was received until mid April 2011. This ﬁnal report incorporates feedback received and has
been prepared under the supervision of the Chemistry Working Party.
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Chemistry Academic Standards Statement
Nature and extent of chemistry
“The goal is always ﬁnding something new, hopefully unimagined and, better still, hitherto unimaginable.”
K. Barry Sharpless, Nobel Prize in Chemistry Lecture, 2001.
Chemistry is concerned with the study of the interactions of matter and energy. One of the main functions
of the chemist is to produce new substances or to understand how substances are formed and removed
in the environment. Chemistry is the science of analysing, transforming or manipulating substances and
the molecular interpretation of the world around us. It is at the molecular level that major advances are
made in many diverse areas such as medicine, agriculture, biology, materials, energy and the environment.
Chemistry is considered to be the ‘central science’ because of its role in connecting the sciences,
e.g. physics, biology, earth sciences. Chemistry has an important effect on our economy by playing a
vital role in developing new technologies and inﬂuencing all human activity.
The conceptual understanding of chemistry involves three related levels: macroscopic or observable
properties and changes; the explanation of those properties and changes in terms of a microscopic or
molecular-level description; and the use of chemical language and symbols to represent both the
macroscopic and microscopic phenomena.
Matter is everything that can be touched, seen, smelt, tasted or felt; hence, the extent of chemistry is
limitless. Traditionally, chemistry has been classiﬁed into three main branches: inorganic chemistry,
organic chemistry and physical chemistry. Analytical chemistry has become accepted as a fourth
branch. However, the nature of chemistry is such that there are no distinct boundaries between the
branches of the discipline, or indeed with other disciplines. While the aforementioned categories remain
relevant, modern chemistry is increasingly described thematically; encompassing topics that overlap
the traditional branches and address the interfaces of chemistry with other disciplines, such as
chemical biology and chemical physics, and with applied ﬁelds, such as environmental chemistry and
materials chemistry.
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Chemistry Threshold Learning Outcome Statements

Upon completion of a bachelor degree with a major in chemistry,
graduates will be able to:
Understanding
the culture of
chemistry

Understand ways of scientiﬁc thinking by:
• demonstrating a knowledge of, and applying the principles and concepts
of chemistry
• recognising that chemistry is a broad discipline that impacts on, and is
inﬂuenced by, other scientiﬁc ﬁelds
• recognising that chemistry plays an essential role in society and
underpins many industrial, technological and medical advances
• recognising the creative endeavour involved in acquiring knowledge, and
the testable and contestable nature of the principles of chemistry.

Inquiry, problem
solving and
critical thinking

Investigate and solve qualitative and quantitative problems in the chemical
sciences, both individually and in teams, by:
• formulating hypotheses, proposals and predictions and designing and
undertaking experiments in a safe and responsible manner
• applying recognised methods and appropriate practical techniques and
tools, and being able to adapt these techniques when necessary
• collecting, recording and interpreting data and incorporating qualitative
and quantitative evidence into scientiﬁcally defensible arguments
• synthesising and evaluating information from a range of sources, including
traditional and emerging information technologies and methods.

Communication

Communicate chemical knowledge by:
• appropriately documenting the essential details of procedures undertaken,
key observations, results and conclusions
• presenting information, articulating arguments and conclusions, in a
variety of modes, to diverse audiences, and for a range of purposes.

Personal
and social
responsibility

Take personal, professional and social responsibility by:
• recognising the relevant and required ethical conduct and behaviour within
which chemistry is practised
• demonstrating a capacity for self-directed learning
• demonstrating a capacity for working responsibly and safely
• understanding and being able to articulate aspects of the place and
importance of chemistry in the local and global community.

Explanatory notes for Chemistry TLOs
These notes are intended to offer non-prescriptive guidance on how to interpret the Chemistry TLOs.
The notes and the TLOs should be considered in the context of the statement of the ‘nature and extent
of chemistry’. The notes should not be interpreted as a more detailed prescription of the TLOs. These
TLOs describe a ‘pass’ level student graduating from a bachelor degree. They are not intended to be
equally weighted across the degree program, nor does the sequencing imply a hierarchical order of
importance.
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Understanding the culture of chemistry
Demonstrating a knowledge of and applying principles and concepts of chemistry.
• Principles and concepts of chemistry: This is the currently accepted body of facts and theories that
has arisen from a systematic study of the natural world. These can be deﬁned as areas which include
but are not limited to: stoichiometry, structure and characteristic properties of chemical substances;
methods of structure determination; properties of matter in relation to structure; chemical
thermodynamics, equilibrium and kinetics; reaction processes and syntheses which can transform
substances into very different products; reactions of metal and non-metal compounds including carbon
compounds; quantifying concentrations of elements and compounds in simple and complex mixtures;
and experimental methods for the investigation of these matters.
• Knowledge and application: Chemistry graduates should demonstrate an understanding of these
principles and be capable of applying them in routine and familiar contexts.
Recognising that chemistry is a broad discipline that impacts on, and is impacted by, other scientiﬁc ﬁelds.
• Discipline of chemistry: Chemistry includes, but is not limited to, traditional sub-discipline areas of
analytical, inorganic, organic and physical chemistry.
• Impact of chemistry: Chemistry is often referred to as the ‘central science’ because it provides a
general framework for the physical, life, earth, environmental and applied sciences (including medicine
and engineering). Chemistry also plays a fundamental role in multi-disciplinary ﬁelds of endeavour
including nanotechnology and the forensic, biomedical and materials sciences.
• Broad: Chemistry graduates should demonstrate an understanding of the concepts underpinning the
traditional sub-discipline areas and some appreciation of the role chemistry plays in a range of kindred
scientiﬁc disciplines.
Recognising the creative endeavour involved in acquiring knowledge, and the testable and contestable
nature of the principles of chemistry.
• The creative endeavour and acquiring knowledge: Although chemistry is a systematic and logical study
of phenomena, it is also about creating new knowledge and designing new frameworks in which to
understand the molecular world. Chemistry graduates should understand the innovative aspects of
chemistry and the need to think beyond the conﬁnes of current knowledge.
• Testable: All chemical knowledge is, in principle, testable. A chemistry graduate will understand
that many chemical ‘facts’ have already been tested (and can be reproduced), while other chemistry
knowledge has been developed by a logical process of scientiﬁc thought and awaits testing by
experiments which have yet to be designed.
• Contestable: A chemistry graduate should have some appreciation and understanding of the historical
evolution of scientiﬁc thought. A chemistry graduate will understand the need to re-evaluate existing
conclusions when subsequent ﬁndings become available.
Inquiry, problem solving and critical thinking
Investigate: This term is used to describe the qualitative and quantitative processes of discovery and
inquiry. A chemistry graduate will understand how to plan and execute an investigation. A chemistry
graduate will also be aware of how new knowledge and ideas are acquired through a research/
investigative process.
Formulating hypotheses, proposals and predictions and designing and undertaking experiments in a
safe and responsible manner.
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• Formulating hypotheses, proposals and predictions and designing and undertaking experiments:
An important aspect of chemistry is the ability to form hypotheses and propose and predict outcomes
in a logical manner and then design activities or experiments to test these predictions. This supports
a systematic approach to problem solving. In addition, chemistry graduates should have an appreciation

that many problems are not straightforward and solving them requires creativity and innovation.
• In a safe and responsible manner: A chemistry graduate should understand how to take responsibility
for themselves and others in the conduct of scientiﬁc investigations or other work situations. This
term includes the occupational health and safety and risk assessment requirements of the discipline.
Graduates should have the appreciation of how to interpret chemical hazard information, e.g. via
Materials Safety Data Sheets or online databases, to minimise risks to themselves and others.
Applying recognised methods and appropriate practical techniques and tools, and being able to adapt
these techniques when necessary.
• Recognised methods of chemistry: Chemistry graduates will be able to apply a sequence of data
acquisition, sampling, analysis and drawing conclusions that is recognised as a ‘scientiﬁc method’.
Chemistry graduates should be able to recognise the limitations of the methods they employ as well
as their strengths, and understand that sometimes serendipity is involved in making new discoveries.
• Appropriate practical techniques: It is recognised that practical, experimental and ﬁeld techniques
will vary from one sub-discipline area of chemistry to another. Chemistry graduates will be able to
use practical techniques that are appropriate for a range of sub-disciplinary areas and will have an
appreciation of the techniques used in other areas of chemistry.
• Appropriate tools: The tools of chemistry might include instruments, apparatus, sampling, mathematical
and statistical approaches, or information and communication technologies.
• Adaption: Chemistry graduates will have learnt to recognise the need to adapt established techniques
and methods as required.
Collecting, recording and interpreting data and incorporating qualitative and quantitative evidence into
scientiﬁcally defensible arguments.
• Collecting, recording and interpreting data: Chemistry graduates should be competent at collecting
and recording data from their investigations (including computational/theoretical) and subsequently
analyse and evaluate these data in the context of their understanding of chemistry to describe
chemical phenomena. Chemistry graduates should be able to synthesise chemical explanations from
the data generated.
• Qualitative and quantitative evidence: Chemistry graduates will use evidence which is able to be veriﬁed.
They will be able to evaluate evidence and make judgements regarding the validity, reliability, accuracy
and precision of information. This will often incorporate aspects of reproducibility, error analysis,
numerical uncertainty or statistical analysis.
• Scientiﬁcally defensible arguments: Chemistry graduates should have the capacity to pose and
evaluate arguments based on scientiﬁc evidence. They should understand how their data support
justiﬁable solutions, proofs or conclusions.
Synthesising and evaluating information from a range of sources, including traditional and emerging
information technologies and methods.
• Synthesising information: Chemistry graduates should be able to identify, access, select and
integrate information.
• Evaluating information: It is important that chemistry graduates are able to assess the validity of the
information that they gather in the context of their knowledge and understanding of chemistry. Graduates
should be able to conduct a series of systematic investigations to justify unexpected data. For example,
in industry, a set of ‘out-of-speciﬁcation’ results would normally require an investigation that may
include a chemical assessment to explain why the results have deviated from the expected outcome.
• Range of sources: This term is used to indicate that information can be gathered and critically
evaluated from traditional sources (including books, refereed papers and journal articles, conference
presentations, seminars, lectures and colleagues) as well as non-traditional sources (including
non-refereed articles, reports, ‘grey literature’ and electronic posts).
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• Range of technologies and methods: This term is used to indicate both the diversity of methods and
technologies that may be used to search for information, as well as the diversity of technologies that
may be used for storing that information.
Communication
Appropriately documenting the essential details of procedures undertaken, key observations and results.
• Appropriately documenting: Chemistry graduates should be able to keep clear, accurate records
of their work, including all relevant data and observations; using appropriate notebooks, journals and
databases; and using media ranging from traditional to emerging information technologies.
Documentation should be of sufﬁcient detail that the procedure can be replicated.
Presenting information, articulating arguments and conclusions, in a variety of modes, to diverse
audiences, and for a range of purposes.
• Presenting: Chemistry graduates should engage with their audience and be able to convey their
message in a clear and understandable manner. In particular, chemistry graduates will be able to
present quantitative and qualitative data in a variety of ways, including tables, charts, graphs and
symbols, which show clearly the evidence from which conclusions are drawn. Graduates should
demonstrate an ability to conceptualise and visualise three-dimensional structures at the molecular and
macroscopic levels and present these concepts in a variety of ways, e.g. using structures, spectra
and diagrams.
• A variety of modes, to diverse audiences: Chemistry graduates should be able to communicate to their
peers, to chemistry and scientiﬁc non-experts, and to the general community. They will communicate
using a range of media, including written, oral and visual media, and a variety of other techniques.
Such communication could include a range of formats (such as laboratory notebooks and reports,
technical reports, newspapers, journal articles, online forums, posters and oral presentations).
• A range of purposes: Chemistry graduates will be able to present their ﬁndings in both a technical
and non-technical manner. They should use scientiﬁc language correctly and appropriately, and follow
the conventions of chemical nomenclature. This might include the use of standard symbols, units,
names or key terms. Chemistry graduates will be aware of the need to communicate the details of
their investigations according to conventions of the discipline, and those which may be deﬁned by
publishers, editors or professional associations.
Personal and social responsibility
Recognising the relevant and required ethical conduct and behaviour within which chemistry is practised.
• Relevant ethical frameworks: Chemistry graduates will have an awareness of the ethical requirements
that are appropriate for the discipline. These may include the importance of accurate data recording
and storage, proper referencing (and the need to avoid plagiarism), intellectual integrity, having an
awareness of the impact on the environment of their activities, and an appreciation that chemistry can
generate new knowledge with beneﬁts and risks to society. It is important that chemistry graduates
have some understanding of their social and cultural responsibilities as they investigate the natural world.
Demonstrating a capacity for self-directed learning.
• A capacity for: While many chemistry graduates will be competent self-motivated learners, others will
be just beginning to develop this capability at the time of graduation. Thus ‘a capacity for’ encompasses
this range of abilities.
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• Self-directed learning: Chemistry graduates should be able to take responsibility for their own learning.
This involves an ability to work autonomously and evaluate their own performance. In order for chemistry
graduates to make an ongoing contribution to a society in which scientiﬁc knowledge is continually
evolving, it is important that they are motivated to continue to learn after graduation. This is also
referred to as life-long learning.

Demonstrating a capacity for working responsibly and safely.
• Working responsibly and safely: A chemistry graduate should understand how to take responsibility
for themselves and others in the conduct of scientiﬁc investigations or other work situations. This term
includes the occupational/environmental health and safety and risk assessment requirements of the
discipline. It also includes, for example, an understanding of time management, and the onus on
individuals to fulﬁl their role as part of team projects; chemistry graduates should be able to work
independently with limited supervision and have an awareness of the need to function effectively as
members of teams.
Understanding and being able to articulate, some aspects of the place and importance of chemistry in
the local and global community.
• Understand and be able to articulate: A chemistry graduate should be able to contribute to society
by using their scientiﬁc literacy to understand and explain chemistry-related issues. Graduates should
be able to articulate the inter-relatedness of various chemistry sub-disciplines. For some graduates
this might involve being an advocate for chemistry; however, all chemistry graduates should have
some appreciation of, and be able to speak about, chemistry in the larger context of society.
• Place and importance: This phrase encompasses the impact, signiﬁcance, and relevance of
chemistry to the community. Chemistry graduates should have some understanding of the role of
chemistry, appreciate the fundamental role of chemistry in connecting the sciences and understand
that chemistry creates both challenges and opportunities for the community.
• Local and global community: The impact of chemistry is very broad and a chemistry graduate should
understand that the community includes not only one’s fellow students and academic colleagues, but
may also include the local community in which they live, the social, environmental, technological, and
industrial sectors and others.
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Appendix 4: Draft threshold learning outcomes
for honours graduates in science
We provide a set of draft threshold learning outcomes for honours graduates in science as a basis for
future consideration by the sector. These honours TLOs were developed by the Discipline Scholars
and the Science Advisory Group. They are informed by the Science TLOs for bachelor degrees in
science (as endorsed by the Australian Council of Deans of Science) and by the Australian Qualiﬁcation
Framework (AQF) level 8 descriptor of an honours level degree (AQF, 2011).8
It should be noted that an honours student is deemed to have already met the bachelor level TLOs. The
draft honours TLOs, therefore, represent additional levels of achievement.
The purpose of an honours degree
“The purpose of the bachelor honours degree qualiﬁcation type is to qualify individuals who apply a
body of knowledge in a speciﬁc context to undertake professional work and as a pathway for research
and further learning” (AQF 2011:p39).8
Honours may, therefore, offer students:
• a research pathway (progression into a research higher degree)
• a professional pathway (meeting professional requirement or enhancing employment prospects)
• academic enrichment (opportunity to study a subject at advanced level) (Kiley et al., 2009).9
For example, an honours degree in Archaeology is regarded as the “fundamental level of achievement
required for entry to the profession and higher degree research” (Beck and Clarke, 2008 :p1).10
Honours is a uniquely Australian qualiﬁcation that is not widely recognised at an international level (Kiley
et al. 2009)9. An upper second or ﬁrst class honours degree is currently a direct entry route into a
postgraduate research degree in Australia. This system contrasts with the European Bologna Process,
in which the pathway to doctoral studies is though a masters degree (Department of Education, Science
and Training, 2006).11 This difference has led to considerable discussion across the sector as to the
continuing role of the honours degree in Australian higher education.
Models of honours degree programs
There are diverse models of honours programs across the sector, and even within institutions (Kiley et al.
2009).9
• The bachelor honours degree (sometimes termed bachelor degree with honours) normally requires
four years of full time study (3+1): termed the ‘add-on’ or ‘end-on’ model. In the ﬁnal year, the student
undertakes a substantial research project and/or studies advanced level coursework units.
• Honours may be ‘embedded’, in that the student selects extra honours components (typically a
research project) within the same timeframe as the bachelor degree.
• In some cases, an honours degree is awarded on the basis of outstanding achievement in an
undergraduate (bachelor degree) program: an ‘accorded model’. This model is used internationally,
and in some professionally-orientated courses in Australia.
8.
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The Australian Qualiﬁcations Framework 2011 (2011). Available at: <http://www.aqf.edu.au/AbouttheAQF/AQFQualiﬁcations/
tabid/98/Default.aspx>.
9. Kiley, M., Boud, D., Cantwell, R. Manathunga, C. (2009). The role of honours in contemporary Australian higher education. The
original report was commissioned by the Australian Learning and Teaching Council Ltd, an initiative of the Australian
Government Department of Education, Employment and Workplace Relations. Available at: <http://www.aushons.anu.edu.au/>
10. Beck, W. and Clarke, C. (2008). By Degrees: Benchmarking archaeology degrees in Australian universities. Teaching and
Learning Centre, University of New England. Support for the original work was provided by the Australian Learning and Teaching
Council Ltd, an initiative of the Australian Government Department of Education, Employment and Workplace Relations.
Available at: <http://www.altc.edu.au/project-benchmarking-archaeology-honours-2006>
11. Department of Education, Science and Training, Australian Government (2006). The Bologna process and Australia: Next steps.
Available at: <http://www.dest.gov.au/sectors/higher_education/publications_resources/proﬁles/bologna_process_and_
australia.htm>

In science, the ‘add-on’ model of honours is probably most typical and this is the model we had in mind
when drafting the honours TLOs.
Entry into an honours program is often selective, on the basis of high achievement in a bachelor level
degree (Kiley et al., 2009).9 Honours degrees are commonly awarded at levels: Third, lower second,
upper second, ﬁrst class.
Features of an honours curriculum
Students studying at honours level generally exhibit a more sophisticated level of intellectual engagement
than is usual in undergraduate programs (Kiley et al. 2009). A comprehensive review of the role of
honours in contemporary higher education (Kiley et al. 2009) found general agreement on three core
curriculum features of honours programs, although the relative weightings of these three elements vary
considerably across programs, reﬂecting different disciplinary goals:
• advanced disciplinary knowledge
• research training
• a substantial independent research thesis/project.
Honours level Threshold Learning Outcomes for Science
Upon completion of a Bachelor Degree in Science with Honours,
graduates will:
Understanding
science

Demonstrate through their own practice:
1.1 an advanced understanding of the methods and processes of science
as a creative endeavour
1.2 that current scientiﬁc knowledge is both contestable and testable by
further inquiry.

Scientiﬁc
knowledge

Exhibit depth and breadth of scientiﬁc knowledge by:
2.1 demonstrating advanced knowledge in one or more disciplinary areas
2.2 demonstrating the potential to make original contributions to scientiﬁc
knowledge
2.3 integrating their own research ﬁndings with the current body of
disciplinary knowledge/paradigms.

Research, inquiry
and problem
solving

Conduct a research investigation under supervision in a research or
professional environment by:
3.1 critically analysing a challenging complex or multi-faceted problem,
identifying research questions, designing and planning a project
3.2 selecting and applying practical and/or theoretical techniques or
tools to address a research question
3.3 analysing, interpreting and critically evaluating research ﬁndings.

Communication

Be effective communicators of science by:
4.1 communicating scientiﬁc ideas and research ﬁndings to informed
professional audiences using a variety of modes.

Professional
responsibility and
personal
development

Be accountable for their own learning and scientiﬁc work by:
5.1 demonstrating initiative and intellectual independence
5.2 collaborating effectively
5.3 complying with regulatory frameworks and practising professional
ethics relevant to their disciplinary area.
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Appendix 5: Mapping bachelor level TLOs in Science

LTAS bachelor level TLOs
in Science

AQF speciﬁcation for the
bachelor degree (level 7)

Qualiﬁcations that signify
completion of the ﬁrst cycle are
awarded to students who:

Upon completion of a Bachelor
degree in Science, graduates will:

Understanding
Science

1. Demonstrate a coherent
understanding of science by:
1.1 articulating the methods
of science, and explaining
why current scientiﬁc
knowledge is both
contestable and testable
by further inquiry

Dublin Descriptors/Tuning
(ﬁrst cycle)

Graduates of a bachelor
degree will have:
• a broad and coherent body
of knowledge

1.2 explaining the role and
relevance of science in
society.
Scientiﬁc
knowledge

2. Exhibit depth and breadth of
scientiﬁc knowledge by:

Graduates of a bachelor
degree will have:

• have demonstrated
knowledge and understanding
in a ﬁeld of study that builds
2.1 demonstrating well• a broad and coherent body
upon their general secondary
developed knowledge in
of knowledge, with depth in
education, and is typically at
at least one disciplinary
the underlying principles and
a level that, whilst supported
area
concepts in one or more
by advanced textbooks,
disciplines
as
a
basis
for
2.2 demonstrating knowledge
includes some aspects that
independent
lifelong
learning
in at least one other
will be informed by knowledge
disciplinary area.
• cognitive and technical skills
of the forefront of their ﬁeld
to demonstrate a broad
of study.
understanding of knowledge
with depth in some areas.

3. Critically analyse and solve
Inquiry and
scientiﬁc problems by:
problem solving
3.1 gathering, synthesising
and critically evaluating
information from a range
of sources

Graduates of a bachelor
degree will have:
• cognitive skills to review,
critically, analyse,
consolidate and synthesise
knowledge

3.2 designing and planning an • cognitive and creative skills
investigation
to exercise critical thinking
and judgement in identifying
3.3 selecting and applying
and solving problems with
practical and/or
intellectual independence
theoretical techniques or
tools in order to conduct
an investigation
3.4 collecting, accurately
recording, interpreting
and drawing conclusions
from scientiﬁc data.

• can apply their knowledge
and understanding in a
manner that indicates a
professional approach to their
work or vocation, and have
• cognitive and technical skills
competences typically
to demonstrate a broad
demonstrated through
understanding of knowledge
devising and sustaining
with depth in some areas.
arguments and solving
Graduates of a bachelor degree
problems within their ﬁeld of
will demonstrate the application
study.
of knowledge and skills:
• with initiative and judgement
in planning, problem solving
and decision making in
professional practice and/or
scholarship
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• have the ability to gather and
interpret relevant data
(usually within their ﬁeld of
study) to inform judgements
that include reﬂection on
relevant social, scientiﬁc or
ethical issues

• to adapt knowledge and
skills in diverse contexts.

LTAS bachelor level TLOs
in Science

AQF speciﬁcation for the
bachelor degree (level 7)

Qualiﬁcations that signify
completion of the ﬁrst cycle are
awarded to students who:

Upon completion of a Bachelor
degree in Science, graduates will:

Communication 4. Be effective communicators
of science by:
4.1 communicating scientiﬁc
results, information, or
arguments, to a range
of audiences, for a range
of purposes, and using a
variety of modes.
Personal and
professional
responsibility

5. Be accountable for their own
learning and scientiﬁc work by:
5.1 being independent and
self-directed learners.
5.2 working effectively,
responsibly and safely
in an individual or team
context.
5.3 demonstrating knowledge
of the regulatory
frameworks relevant to
their disciplinary area
and personally practising
ethical conduct.

Dublin Descriptors/Tuning
(ﬁrst cycle)

Graduates of a bachelor
degree will have:
• communication skills to
present a clear, coherent
and independent exposition
of knowledge and ideas.

• can communicate information,
ideas, problems and solutions
to both specialist and
non-specialist audiences.

• have developed those
learning skills that are
necessary for them to
• a broad and coherent body
continue to undertake further
of knowledge….. as a
study with a high degree of
basis for independent
autonomy.
lifelong learning.
Graduates of a bachelor
degree will have:

Graduates of a Bachelor
Degree will demonstrate the
application of knowledge and
skills:
• with responsibility and
accountability for own
learning and professional
practice and in
collaboration with others
within broad parameters.
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Appendix 6: Resources
This document contains selected resource material related to developing learning and teaching academic
standards for science. The material was complied by Professor Susan Jones (University of Tasmania)
and Professor Brian Yates (University of Tasmania) as part of the Learning and Teaching Academic
Standards project. Please note that the links in this document were correct at the time of publication,
June 2011.
Please refer to the copyright and acceptable use policies of the publishing organisation before using
the information provided.
A. Literature concerning a standards-based approach to higher education in other international spheres
Quality Assurance Agency (QAA) (U.K.): Subject benchmark statements
The QAA Subject benchmark statements set out expectations about standards for degrees in a range
of subject areas. They describe what gives a discipline its coherence and identity, and deﬁne the abilities
and skills needed to develop understanding or competence in the subject at graduate level. Subject
benchmark statements are available for most of the major disciplines within science, e.g. biosciences;
chemistry; physics; mathematics, statistics and operational research. Some more applied ﬁelds of
science are also included, e.g. agriculture, horticulture, forestry, food and consumer sciences; earth
sciences, environmental sciences and environmental studies.
<http://www.qaa.ac.uk/academicinfrastructure/benchmark/honours/default.asp>
TUNING: Subject area documentation
TUNING Educational Structures in Europe is a body that develops “reference points for common curricula
on the basis of agreed competences and learning outcomes” for many subject areas. The subject areas
covered to date include several disciplines within science: agriculture, chemistry, earth sciences,
mathematics, physics. The Tuning documents include a description of the subject area, graduate proﬁles,
learning outcomes and information on learning, teaching and assessment.
<http://www.unideusto.org/tuningeu/subject-areas.html>
The Degree Qualiﬁcations Proﬁle
The Degree Qualiﬁcations Proﬁle developed by the Lumina Foundation (USA) is a framework for deﬁning
and assessing the general knowledge and skills students need to acquire in order to earn degrees at
various levels regardless of their majors or ﬁelds of study.
<http://www.luminafoundation.org/publications.html>
B. Developing a standards-based framework for a discipline: Two Australian case studies
Benchmarking archaeology degrees at Australian universities
The purpose of this ALTC-funded project was to formulate a list of achievement standards for Australian
honours graduates in archaeology. These are detailed in the project’s ﬁnal report. The project
methodology should be transferable to other disciplines.
Beck, W and Clarke, C (2008). Benchmarking archaeology degrees at Australian universities: Final Report.
Available from <http://www.altc.edu.au/resource-benchmarking-archaeology-degrees-une-2008>.
Psychology graduate attributes
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This paper presents a set of graduate attributes and suggested learning outcomes for undergraduate
psychology degrees in Australia. It also describes the consultative process that was undertaken in
order to arrive at these agreed graduate outcomes.

Cranney, J, Turnbull, C, Provost, SC, Martin, F, Katsikitis, M, White, FA, Voudouris, NJ, Montgomery, IM,
Heaven, PCL, Morris, S and Varcin, KJ.(2009). ‘Graduate attributes of the 4-year Australian undergraduate
psychology program’, Australian Psychologist, 44: 4, 253–262. DOI: 10.1080/00050060903037268
Available from <http://dx.doi.org/10.1080/00050060903037268>.
C. Selected articles on tertiary science education
Addressing the Science TLOs
This paper explores student and staff perceptions of the importance of generic skills in science. It provides
supportive evidence for the scope of the Science TLOs.
Leggett, M, Kinnear, A, Boyce, M and Bennett, I. (2004). ‘Student and staff perceptions of the importance
of generic skills in science’, Higher Education Research & Development, 23: 3, 295–312.
Why do a science degree?
This occasional paper, available from the website of the Australian Council of Deans of Science (ACDS),
reviews the ﬁndings of the ACDS commissioned report, What did you do with your science degree? This
report ﬁnds that Australian science graduates do not follow a particular deﬁned career pathway, but
often move from technical/science professional jobs towards managerial positions during their careers.
Available from <http://www.acds.edu.au/whydoa.html>.
Tertiary science education in the 21st century
This publication is the major report of the ALTC-funded project, ‘Re-conceptualising tertiary science
education for the 21st century’.
Rice, J, Thomas, SM. and O’Toole, P (2009), ‘Tertiary science education in the 21st century’. Available from
<http://www.altc.edu.au/project-reconceptualising-tertiary-science-uc-2006>.
Approaches to teaching the methods of science
Adoption of the Science TLOs may require a more explicit attention to the teaching of scientiﬁc
methodology and science process skills. This paper advocates the incorporation of such learning
opportunities early in science courses, and provides some examples of how this may be achieved.
Coil, D, Wenderoth, MP, Cunningham, M, Dirks, C. 2010. ‘Teaching the process of science: Faculty
perceptions and an effective methodology’, CBE Life Sciences Education, 9(4), 524-535. Available from
<http://www.lifescied.org/content/vol9/issue4/index.dtl#ARTICLES>.
D. Writing learning outcomes
A staff guide to writing learning outcomes
This booklet is an example of a clear guide to writing meaningful learning outcomes. It is available for
download as a pdf or may be purchased as single or multiple copies from the associated website.
Baume, D (2009). Writing and using good learning outcomes, Leeds: Leeds Metropolitan University.
Available from <http://www.leedsmet.ac.uk/Learning_Outcomes.pdf>.
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Appendix 7: Abbreviations
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ACDS

Australian Council of Deans of Science

ALTC

Australian Learning and Teaching Council

AQF

Australian Qualiﬁcations Framework

CSIRO

Commonwealth Scientiﬁc and Industrial Research Organisation

DFEEST

Department of Further Education, Employment, Science and Technology
(State Government, South Australia)

LTAS

Learning and Teaching Academic Standards

QAA

Quality Assurance Agency for Higher Education (UK)

SSS

Science Standards Statement

TEQSA

Tertiary Education Quality and Standards Agency

TLO

threshold learning outcome
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Appendix 3

Consultations Undertaken by Discipline Groups

1

Consultations Undertaken by Disciplines Groups
Architecture
Date

Event / meeting

Location

Objective

29 Jun – 1
Jul 10

Australian Deans of Built
Environment and Design
Meeting

Sydney

Meet ADBED and scope Project

1 2 Jul 10

Australian Quality Forum

Gold Coast

Attend AUQF, assist with Discipline
Scholar’s workshop

Jul 10

Chair AAPARP

Brisbane

Meeting with Associate Professor
Leigh Shutter to discuss alignment of
TLOs with accreditation requirements
for Australian architecture Programs

12 Aug 10

AIA NEC Meeting

Canberra

Discuss LTAS Project and relationship
to accreditation; to invite participation
and identification of other stakeholders

Aug 10

Workshop with Queensland
stakeholders

Brisbane

Discuss development of TLOs with
stakeholders from Qld Board of
Architects, AIA Qld Chapter, University
of Queensland, QUT, Griffith, Bond
and local practice

22 Sep 10

PEI meeting

Brisbane

Regular meeting of LTAS Project
Team in association with PEI
Forum/Workshop

30 Sep 10

AASA Meeting

Melbourne

Discuss LTAS Project with Heads of
Australasian architecture programs
and relationship to accreditation; to
invite participation and identification of
other stakeholders

15 Oct 10

Australian Deans of Built
Environment and Design
Meeting

Melbourne

Discuss progress of LTAS Project and
seek endorsement for progress and
process

Perth

Discuss development of TLOs with
stakeholders from WA Board of
Architects, AIA WA Chapter, University
of Western Australia, Curtin University
and local practice

Sydney

Discuss development of TLOs with
stakeholders from NSW Board of
Architects, AIA NSW Chapter, UTS,
UNSW, USyd and local practice

Brisbane

Meeting with Associate Professor
Leigh Shutter to discuss alignment of
TLOs with accreditation requirements
for Australian architecture Programs

18 Oct 10

Workshop with Western
Australian stakeholders

20 Oct 10

Workshop with NSW
stakeholders

Nov 10

Chair AAPARP

1

Date

Event / meeting

10 Nov 10

Workshop with Victorian,
Tasmanian and South
Australian stakeholders

Location

Objective

Melbourne

Discuss development of TLOs with
stakeholders from Victoria Board of
Architects, AACA, AIA Chapters,
UMelb, RMIT, Deakin, Monash, UTas,
UniSA, UniAdelaide and local practice

16 Nov 10

Workshop with ACT
stakeholders

Canberra

Discuss development of TLOs with
stakeholders from ACT Board of
Architects, AACA, AIA Chapter,
UCanberra and local practice (same
trip as for Australian Awards for
University Teaching)

6 Dec 10

ALTC LTAS Architecture
Reference Group Meeting

Sydney

Discuss, modify and endorse draft
TLOs for wider consultation

14 Dec 10

LTAS Workshop

QUT, Brisbane

Presentation to architecture staff at
QUT about LTAS Project Architecture
and draft TLOs

25 Feb 11

Australian Deans of Built
Environment and Design
Meeting

Canberra

Consult with Deans about TLOs and
Architecture Standards Statement;
gather feedback to amend TLOs prior
to wide scale consultation; report on
progress and seek direction for
remainder of Project

May 11

University of Queensland

Brisbane

Receive feedback on Draft TLOs

19 May 11

Meeting with Adam Morgan

QUT, Brisbane

Catch up with Project Officer and
Discipline Scholar; outline key dates
for LTAS Project completion

Jun 11

Chair AAPARP

Brisbane

Meeting with Associate Professor
Leigh Shutter to discuss alignment of
TLOs with accreditation requirements
for Australian architecture Programs

28 Jun 11

ALTC LTAS Architecture
Reference Group Meeting

Melbourne

Final meeting of Reference Group to
endorse, with agreed amendments,
Architecture Standards Statement

2

Building and Construction
Date

Event / meeting

Location

Objective

29 Jun 10

Present an overview of project
to, and discussion with ADBED

Sydney

Discuss role and priorities of ADBED

1 Jul 10

Present an overview of project
to, and discussion with AIB

Sydney

Review AIB accreditation standards

15 Jul 10

Present an overview of project
to, and discussion with AUBEA

Melbourne

Raise awareness and discuss AUBEA
engagement with LTAS project

Melbourne

Raise awareness and engagement
with LTAS project

Sydney

Raise awareness and engagement
with LTAS project

Geelong

Raise awareness and engagement
with LTAS project

Melbourne

Review AIB accreditation standards

Melbourne

Raise awareness and engagement
with LTAS project

Brisbane

Raise awareness and engagement
with LTAS project

Brisbane

Raise awareness and engagement
with LTAS project

Brisbane

Raise awareness and engagement
with LTAS project

Melbourne

Raise awareness and engagement
with LTAS project

Melbourne

Workshop TLO's

Melbourne

Raise awareness and engagement
with LTAS project

16 Jul 10

2 Aug 10

9 Sep 10

10 Sep 10

10 Sep 10

24 Sep 10

7 Oct 10

7 Oct 10

13 Oct 10

13 Oct 10

14 Oct 10

Present an overview of project
to, and discussion with AUBEA
Council
Present an overview of project
to, and discussion with
Standards Board RICS
LTAS workshop and
discussion forum with Deakin
University Construction Staff
Present an overview of project
to, and discussion with AIB
National Council
Present an overview of project
to, and discussion with RMIT
staff
Present an overview of project
to, and discussion with PEI
delegates
Present an overview of project
to, and discussion with QUT
School Urban Development
LTAS workshop and
discussion forum with QUT
Construction Staff
Present an overview of project
to, and discussion with RMIT
School of Property, Const. and
Project Man
LTAS workshop and
discussion forum with RMIT
construction Staff
Present an overview of project
to, and discussion with
Melbourne University
Professor of Construction

15 Oct 10

Present an overview of project
to, and discussion with ADBED

Melbourne

Discuss role and priorities of ADBED

20 Oct 10

Discussion with Curtin Uni
Heads of School

Perth

Raise awareness and engagement
with LTAS project

20 Oct 10

LTAS workshop and
discussion forum with Curtin
Uni Construction Staff

Perth

Workshop TLOs

3

Date

25 Oct 10

27 Oct 10

29 Oct 10

10 Nov 10

11 Nov 10

Event / meeting
Present an overview of project
to, and discussion with UTS
Heads of School and Program
LTAS workshop and
discussion forum with UNSW
Construction Staff
LTAS workshop and
discussion forum with AIB
LTAS workshop and
discussion forum with Bond
University Construction staff
LTAS workshop and
discussion forum with UTS
Construction staff

Location

Objective

Sydney

Raise awareness and engagement
with LTAS project

Sydney

Workshop TLOs

Canberra

Workshop TLOs

Gold Coast

Workshop TLOs

Sydney

Workshop TLOs

11 Nov 10

Present an overview of project
to, and discussion with AIQS

Sydney

Raise awareness and engagement
with LTAS project

17 Nov 10

Poster Presentation to ALTC
Assessment Forum

Sydney

Raise awareness and engagement
with LTAS project

18 Nov 10

Panel Presentation to ATN
Assessment Conference

Sydney

Raise awareness and engagement
with LTAS project

Sydney

Raise awareness and engagement
with LTAS project

26 Nov 10

30 Nov 10

1 Dec 10

Present an overview of project
to, and discussion with
Holmesglen Tafe
LTAS workshop and
discussion forum with
Construction Industry
employer reps
LTAS workshop and
discussion forum with UniSA
Construction staff

Sydney

Workshop TLO's

Adelaide

Workshop TLO's

1 Dec 10

LTAS workshop and
discussion forum with UniSA
Construction students

Adelaide

Workshop TLO's

2 Dec 10

LTAS workshop and
discussion forum with
Construction Industry
employer reps

Melbourne

Workshop TLO's

16 Dec 10

LTAS teleconference with
Reference group

Sydney

Discuss role of reference group,
describe project progress, discuss
priorities for the next stage of the
project

20 Jan 11

CIOB

Sydney

Raise awareness and engagement
with LTAS project

4 Feb 11

RICS Standards Board

Melbourne

14 Feb 11

Tuning Project

Sydney

Raise awareness and engagement
with LTAS project
Presentation of Building Discipline
TLOs to the Tuning project
representatives

4

Date

Event / meeting

Location

Objective

25 Feb 11

ADBED Meeting

Canberra

Present progress review and future
plans.

4 Feb 11

AIQS Meeting

Canberra

Discuss Project

Building Discipline Working
Group
LTAS workshop and
discussion forum with
Holmesglen TAFE
Construction staff
LTAS teleconference with
Reference Group

Sydney

Discuss project priorities

Melbourne

Workshop TLO's

Sydney

Describe project progress, discuss
project priorities

7 Apr 11

ACS Omaha

Omaha
Nebraska

27 Apr 11

AUBEA Conference

Gold Coast

10 May 11

LTAS teleconference with
Reference Group

Sydney

18 May 11

ALTC WIL Forum

Newcastle

Discuss WIL in the Building Discipline

26 May 11

WIL in Building Discipline
Forum

Sydney

Presentation of WIL models; discuss
role of WIL in the discipline

31 May 11

Combined TLO workshop
Sydney

Sydney

Discuss/modify draft TLOs

1 Jun 11

Combined TLO workshop
Brisbane

Brisbane

Discuss/modify draft TLOs

2 Jun 11

Combined TLO workshop
Melbourne

Melbourne

Discuss/modify draft TLOs

30 Jun 11

Presentation to RICS

London, UK

Discuss professional accreditation and
international perspective

1 Jul 11

Presentation to DIT

Dublin, Ireland

Discuss professional accreditation and
international perspective

7 Jul 11

Presentation to CEBE

York, UK

Discuss professional accreditation and
international perspective

11 Jul 11

Presentation to RICS

Coventry, UK

Discuss professional accreditation and
international perspective

26 Jul 11

Presentation to PAQS

Colombo,
Sri Lanka

Paper presentation of LTAS project
outcomes

21 Mar 11

29 Mar 11

30 Mar 11

Paper presentation of LTAS project
outcomes
Presentation of paper on academic
standards; discussion of WIL in the
discipline
Describe project progress, discuss
project priorities

5

Education
Date

Event / meeting

Location

Objective

3 Jun 11

Meeting of Discipline
Reference Group

QANTAS
Meeting rooms
Melbourne
Airport

Discuss LTAS Project, endorse
direction for consultation and project
plan for Masters Level (AQF 9) in
Education.

30 Jun 11

Weekly meeting of Expert
Advisory Group
(Teleconference)

La Trobe
based –
various
teleconference

Provide direction and management of
the project

Consultative Forum, Perth

Curtin
University

Discuss and receive feedback on
LTAS Project draft TLOs and
Discipline Statements in Education.

QUT

To consult with and to receive
guidance and feedback from
representatives of the Education
discipline on draft “Nature and Extent”
and TLOs

UTS

To consult with and to receive
guidance and feedback from
representatives of the Education
discipline on draft “Nature and Extent”
and TLOs

Flinders
University

To consult with and to receive
guidance and feedback from
representatives of the Education
discipline on draft “Nature and Extent”
and TLOs

La Trobe
University

To consult with and to receive
guidance and feedback from
representatives of the Education
discipline on draft “Nature and Extent”
and TLOs

Presentations/consultation to
La Trobe Staff

La Trobe
University

To consult with and to receive
guidance and feedback from
representatives of the Education
discipline on draft “Nature and Extent”
and TLOs

Expert Advisory Group
Melbourne Face to face
meeting

La Trobe
University

To consult with members of the Expert
Advisory Group on preparation of final
draft of “Nature and Extent” statement
and TLOs

6 – 7 Jul 11

14 – 15 Jul
11

18 – 19 Jul
11

21 – 22 Jul
11

27 Jul
11

2 &12 Aug
11

4 Aug 11

Consultative Forum, Brisbane

Consultative Forum, Sydney

Consultative Forum, Adelaide

Consultative Forum,
Melbourne
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Date

5 Aug 11

31 May
Sep 11

Event / meeting

Location

Objective

Meeting of Discipline
Reference Group

QANTAS
Meeting
Rooms
Melbourne
Airport

To receive and endorse the final draft
of the LTAS project in Education

Various individual meetings
and telephone meetings with
individual members from the
discipline form metropolitan
and regional universities

La Trobe
University

To receive guidance and feedback
from representatives of the Education
discipline on draft “Nature and Extent”
and TLOs

7

Science
Date

Event / meeting

Location

Objective

2 Feb 11

Online survey

ALTC website

gather quantitative evidence on the
extent of sectoral agreement on the
threshold learning outcomes (TLOs)
for Science
gather qualitative feedback on
individual TLOs
establish general perceptions on
whether current Australian Science
degree programs allow ALL graduates
to meet these ideal TLOs
identify the extent to which
stakeholders think the longer term
objectives of the project in Science will
be met and mechanisms to support its
implementation.

4 Feb 11

Workshop BUNSE

QUT Brisbane

Roadshow workshop

8 – 9 Feb
11

International Year of Chemistry
launch

Parliament
House,
Canberra

On panel session on graduate
standards based on the LTAS project
work

10 Feb 11

Dean of Science meeting

University of
Sydney

Respond to concerns about LTAS
science project to pave way for UniSyd
workshop

11 Feb 11

Workshop CSU

Wagga Wagga

Roadshow workshop video linked to
Orange and Bathurst

18 Feb 11

Presentation Heads of Science
Retreat

Melbourne

Heads of Science Retreat
presentation; generate motivation for
workshop

1 Mar 11

Workshop SCU

Lismore

Roadshow workshop

8 Mar 11

Workshop Sydney

Sydney

Roadshow workshop

9 Mar 11

Presentation UTas

Hobart

Presentation UTAS SET T&L
committee

11 Mar 11

Workshop Flinders

Adelaide

Roadshow workshop

15 Mar 11

Workshop Griffith

Brisbane

Roadshow workshop

16 Mar 11

Workshop Murdoch

Perth

Roadshow workshop

17 Mar 11

Workshop Edith Cowan

Perth

Roadshow workshop

17 Mar 11

Workshop Notre Dame

Perth

Roadshow workshop
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Date

Event / meeting

Location

Objective

18 Mar 11

Workshop Curtin

Perth

Roadshow workshop

21 Mar 11

Workshop UTS

Sydney

Roadshow workshop

24 Mar 11

Workshop Adelaide and UniSA

Adelaide

Roadshow workshop + T&L champion
lunch

25 Mar 11

Workshop RMIT

Melbourne

Roadshow workshop

28 Mar 11

Workshop Canberra

Canberra

Roadshow workshop

29 Mar 11

Workshop ANU

Canberra

Roadshow workshop + other meetings
with T&L champions

30 Mar 11

Workshop UNE

Armidate

Roadshow workshop + other meetings
with T&L champions +Students +
research talks

6 Apr 11

Workshop Ballarat

Ballarat

Roadshow workshop

7 Apr 11

Workshop Deakin

Melbourne

Roadshow workshop

7 Apr 11

Workshop UMelb

Melbourne

Roadshow workshop

8 Apr 11

Workshop Macquarie

Sydney

Roadshow workshop

11 Apr 11

Workshop Swinburne

Melbourne

Roadshow workshop

12 Apr 11

Workshop LaTrobe

Melbourne

Roadshow workshop + students
meeting + T&L champions

13 Apr 11

Workshop Monash

Melbourne

Roadshow workshop

14 Apr 11

Workshop JCU

Townsville

Roadshow workshop

15 Apr 11

Workshop CDU

Darwin

Roadshow workshop

19 Apr 11

Workshop UNSW

Sydney

Roadshow workshop

21 Apr 11

Workshop UTas

Hobart

Roadshow workshop

4 May 11

Reference Group (RG)
meeting #3

ALTC, Sydney

TLOs v3

13 Apr 11

Advisory Group workshop

Hobart

Honours TLOs

Rockhampton

Roadshow workshop To begin
conversations about what a nationally
agreed set of Science TLOs will mean
for people at the institutional level

19 Apr 11

Workshop CQU
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Date

Event / meeting

Location

Objective

20 May 11

Workshop CSU

Maroochydore

Roadshow workshop To begin
conversations about what a nationally
agreed set of Science TLOs will mean
for people at the institutional level

24 May 11

DSPO meeting

Hobart

Planning and revise TLO

25 May 11

DSPO meeting

Hobart

Revision sections for SSS booklet
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