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Grading individual students in teams or projects has always been problematic. To accurately gauge individual learning
outcomes, students’ grades need to be based on what they have learned as an individual within the team or project context.
However, within engineering team-based projects, individuals have traditionally been assigned a grade heavily influenced
by the team’s project outcomes. Final year engineering projects (F'Y EP) suffer from similar problems. While typically in the
Australian context, the projects are conducted by individuals, they are still conducted using the philosophy of PBL. To
provide a reliable indicator of student capability and program quality and standards, FYEPs must be coherent, valid and
reliable instruments for student assessment and program evaluation. This paper considers two Australian engineering
education projects, one recently completed and one current, that investigate the issues of; how can individuals who learn in
a team environment be assessed as individuals?, how can the outcomes from final year engineering projects be used to
demonstrate the standards required by various state and professional accrediting agencies? And what are the issues that
prevent staff effectively assessing the learning outcomes of individual students who learn in the project environment? The
paper outlines an assessment model that was trialled and discusses the issues arising. The difference between this form of
assessment and others in engineering education is that it assesses the learning outcomes of the individuals as opposed to
assessing the product of the team. The paper also discusses the results from the first stage of data gathering on final year
projects in Australia. The conclusion is that assessing the product rather than the learner degrades the opportunity to use

projects as evidence of learning, but continues because it is easier for academic staff.
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1. Introduction

Grading individual students in teams or projects has
always been problematic. To accurately gauge indi-
vidual learning outcomes, students’ grades need to
be based on what they have learned as an individual
within the team or project context. However, within
engineering team-based projects, individuals have
traditionally been assigned a grade heavily influ-
enced by the team’s project outcomes. Conse-
quently, a poor project outcome for a team results
in poor grades for its individual members, even if
significant individual learning occurs. As assess-
ment drives behaviour, the desire for higher grades
influences the team dynamics. This results in an
emphasis on project outcomes rather than indivi-
dual learning, potentially degrading collaborative
learning [1, 2]. While some research has been con-
ducted on team formation and monitoring to help
reduce these effects, [3], it does not assess individual
learning in teams.

The recent Australian Learning and Teaching
Council (ALTC)-supported project “Engineers for
the Future” [4] recommends the development of
best-practice engineering education to promote
student learning and deliver intended graduate out-
comes. This project follows the 1996 Australian
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report “Changing the Culture [5], which first high-
lighted the need for change to an outcomes-based
engineering education system in Australia. Imple-
mented changes to student learning and graduate
outcomes have since resulted in a greater emphasis
on team-based projects within the Australian con-
text. This requires a dramatic change to the tradi-
tional methods of assessing individuals within teams
in engineering as they do not currently meet the
assessment needs of practice-based education, such
as project-based learning (PBL). PBL-based courses
should differ significantly from traditional engineer-
ing courses in that the project forms the context for
student learning, instead of being the assessable
deliverable for the course. The project provides an
ill-defined engineering problem in which students
learn in a team environment. Students must, with
the help of facilitated learning sessions and self-
directed learning, identify what knowledge and
skills are required to complete the project, which
of those exists within the team, and which must be
gained and applied to the project.

Qualitative assessment methods are more suited
than quantitative methods in assessing graduate
attributes in PBL in terms of the broader, profes-
sional, context-dependent skills required of an engi-
neering student. Qualitative methods allow students
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to discuss and justify their understandings. These
contrast with the quantitative assessment methods
generally used in engineering courses. They are
typically used to assess specific, technical content
knowledge, which tends to require right or wrong
processes and answers. This aligns with the scientific
and judgemental models suggested by Hager and
Butler [6]. The majority of engineering academics
and industry professionals understand and are more
comfortable with quantitative assessment methods.
Experience with accreditation teams in Australia
has shown their mistrust of qualitative assessment,
with accreditation teams often commenting that
qualitative assessment is subjective and is therefore
not a valid or reliable method of assessment in
engineering. While this is anecdotal evidence, the
situation has happened in Australia enough times
for the problem to be recognised. Yet it is these
qualitative methods that assess critical engineering
skills, such as design thinking.

This research team argues that the basis of grad-
ing decisions in practice-based education such as
PBL needs to disassociate the learning environment
(the project) from the result (grade). It should
instead focus on an individual student’s learning.
A student’s grades in a particular team-based sub-
ject should reflect what she or he has learned as an
individual within the team context. This learning is
often framed in terms of the learning outcomes
embedded in the course design. The need to assess
individual student learning is often at odds, how-
ever, with the realities of the assessment process.
Many instructors work within constraints such as
student numbers, workload pressures, and limited
expertise in assessment itself. As a result, individual
students within engineering team-based project sub-
jects are often assigned a grade heavily influenced by
the team’s project deliverables. This use of team-
created deliverables as indicators of individual
student learning has multiple potential problems.
For example, a less-than-successful project often
results in reduced grades for its individual members.
This can be both unfair to students and profession-
ally unethical for academics. The conditions and
actions that constitute project “failure’ are often
the source of significant learning.

In addition to discerning individual student
learning, assessment practices themselves are used
inconsistently in engineering team-based subjects.
The quantitative assessment methods generally
used in engineering subjects assess specific, technical
content knowledge, which tends to require right or
wrong processes and answers. Qualitative assess-
ment methods, however, are more suited than
quantitative methods in assessing students’ engage-
ment with graduate attributes in engineering pro-
ject-based learning (PBL) subjects, particularly in

terms of the broader, professional, context-depen-
dent skills developed in this pedagogical approach.

Final year engineering projects (FYEP) suffer
from similar problems. While typically in the Aus-
tralian context, the projects are conducted by indi-
viduals, they are still conducted using the
philosophy of PBL. The team however now resem-
bles more a professional team of engineer (student),
supervisor, technical support and client. As many
universities use the FYEP as demonstration of the
final outcome of an entire program, the assessment
is critical to demonstrating graduate outcomes and
program standards. To provide a reliable indicator
of student capability and program quality and
standards, FYEPs must be coherent, valid and
reliable instruments for student assessment and
program evaluation. An investigation of assessment
practices in FYEPs at Australian and New Zealand
universities [7] was conducted. It identified concerns
with assessment of complex projects and difficulties
in developing assessment criteria, assessment of
individuals in team projects, alignment of industry
and academic interests in projects, difficulty in
scoping projects and assigning appropriate projects
to students and workload and availability of staff
for project supervision. The paper indicated that
there is very little dialogue or collaboration between
institutions within Australia, with each dealing with
problems in different ways. The lack of similar
assessment practices invites benchmarking to iden-
tify good practice.

Other studies have revealed large variations in the
way FYEPs are managed and assessed [8]. Ochlers
[9] identifies some of the challenges in assessing
engineering project work. The issues he identifies
are consistent with those found elsewhere for final
year projects in disciplines other than engineering
[10, 11]. The literature shows a broad range of
practices and a lack of consensus about what con-
stitutes a legitimate assessment task, what assess-
ment criteria are appropriate or what level of
formative assessment and support is legitimate [9,
12-21]. Much of the variation appears to result from
insufficient preparation of and academic isolation of
academic supervisors, a lack of general discussion
about project expectations among faculty and lack
of agreement about issues of both educational task
and whole of program design and assessment. It
has also previously been reported that there is
an identified lack of understanding by academic
staff about alignment of learning outcomes and
assessment as an issue in project based subjects
[22, 23].

This paper gives an overview of two projects, both
funded by the Australian Office of Learning and
Teaching (OLT), which have investigated the two
related issues of assessing individuals who learn
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within a team environment and the assessment of
final year engineering projects. The first project,
(Assessment In Teams—AIT), was conducted over
a two year period. The early stages of the project
have been reported on in previous publications
[22, 24-25]. This paper concentrates on the later
stages of the project, where a pilot was conducted to
trial the assessment model developed by this project,
and the overall findings of those pilots. The aim of
this project was to develop a summative assessment
model that allowed the assessment of students as
individuals, when they do their learning in a team
environment. The model aimed to capture both
technical/scientific knowledge, as well as higher
order processes. The hallmarks of team-based pro-
ject-oriented subjects are higher order processes
such as design thinking, communication, and team-
work. The second project (Final Year Projects—
FYP) which was still running at the time of writing,
has a stream which is investigating the current
assessment practices of final year projects in the
Australian context. This project has been informed
by the first (which was based around 4 Australian
institutions), and is identifying similar issues for
Australian engineering academics across the
higher education sector.

2. Research questions

At the start of these projects, the engineering dis-
cipline in Australia did not have a valid method for
qualitatively assessing individual learning in a team
environment accepted by the accreditation body for
engineering programs (Engineers Australia), as well
as engineering academics and industry. This was
evident through the accreditation experience and
Engineers Australia’s response to accreditation
visits. This has been a major challenge to the
acceptance, accreditation and implementation of
PBL. However, it is also an issue for all engineering
programs, which must demonstrate graduate out-
comes from complex tasks such as final-year design
and research projects. Reliable and valid assessment
practices are central to the integrity of the qualifica-
tions offered at universities and are thus a legitimate
focus for quality assurance. Accreditation teams
spoke of needing such outcomes. While to many
this language meant that the outcomes should be
scientifically repeatable, in reality they meant that
the accrediting bodies must trust and have confi-
dence in the assessment processes. It is critical that
the accreditors have confidence that the processes
will be consistent. The process should be indepen-
dent of the individual academic using it. The aca-
demic community needs to have faith in the
outcome of the assessment tool. Well designed and
implemented FYEPs can provide a robust vehicle

for assessing attainment of threshold learning out-
comes by students who are about to graduate.
Additionally, they provide evidence of the effective-
ness and standards of a program of study for
accreditation.

Accreditation requirements [26] “expect that pro-
grams will employ at least one major engineering
project experience, which draws on technical knowl-
edge and skills, problem solving capabilities and
design skills from several parts of the program and
incorporate broad contextual considerations as part
of the full lifecycle.”, but currently there is no
measure or guarantee of consistency, as mentioned
earlier. Such projects provide a vehicle for bench-
marking program outputs nationally and interna-
tionally. However actual practices vary greatly
between institutions and little work has been
found that seeks to identify good practice.

These two projects together seek to identify:

e How can individuals who learn in a team envir-
onment be assessed as individuals?

e How can the outcomes from final year engineer-
ing projects be used to demonstrate the standards
required by various national and professional
accrediting agencies?

e What are the issues that prevent staff effectively
assessing the learning outcomes of individual
students who learn in the project environment?

As these two projects have run for a number of
years, the outcomes at various stages have been
reported on in a number of publications. This
paper will concentrate on the final outcome of the
AIT project and the intermediary stages of the FYP
project (informed by the AIT project).

3. Methodology
3.1 Research design

Both of these projects followed a similar methodo-
logical approach. The AIT project aimed to answer
the first research question, while the FYP project
aimed to answer the second question. The third
question was then to be answered through the
piloting of the outcomes of the two projects. A
qualitative approach was taken, as the authors
recognized the context dependent nature of the
questions. The approach uses a social construction-
ism approach that is an interpretivist paradigm.
This paradigm acknowledges that human beings
can interpret their surroundings [27]. Interpretivist
paradigms recognize that social science data is often
mediated through personal “‘stories,”” and that facts
and values cannot be separated.

The AIT research and development project used a
synthesis of design research [28, 29] and Grounded
Theory inquiry [30, 31]. Design research offers an
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epistemological approach to investigating theoreti-
cal constructions of learning and teaching in the
“real world” context of the working classroom.
Grounded Theory, a research paradigm founded
in the social science context, offers the opportunity
to explore participants’ lived experience for the
purposes of generating theory. In this case it is a
model of effective assessment of individual students’
learning in team-based pedagogies such as PBL. For
this project, effective assessment meant a confidence
by the assessor that the learning of the individual
was being assessed, not the outcome of the team.
Additionally, effective meant that the desired aspect
was being assessed. That is the learning of the
individual not the quality or correctness of the
product or artefact produced by the team. This
Grounded Theory methodological approach is par-
ticularly relevant to this study as it allows the answer
to come from the data, rather than starting with a
hypothesis and attempting to prove it. As the
research team was attempting to determine how
the individual could be assessed, we were not pre-
supposing any right or wrong answers. The design
research approach then allowed us to design poten-
tial solutions based on the data that came from the
Grounded Theory approach.

The FYP project used a case study methodology
as the research question that it was attempting to
answer was an in depth study of a particular or
unique situation. As Felder and Hadgraft suggest
[32], this qualitative approach is best suited to this
type of exploratory study of how a project allows
demonstration of the competencies. The similarity
to the AIT project is in the second stage where
following a research design methodology, the out-
comes from the case study were then used as the data
for the development of guidelines.

Boyer’s model of scholarship [33] is an action-
scholarship methodological approach that is based
on critical reflection of the practice of teaching in
such a way that new knowledge and understanding
emerges. The outcomes aid the profession by inte-
grating knowledge from across disciplines and
applying this to the identified problems. This
approach to teaching models the professional beha-
vior that programs seek to develop and promote.
Boyer’s model aligns with a Grounded Theory
approach to the enquiry, which is based on the
idea of outcomes emerging from the enquiry
rather than being predetermined.

3.2 Data collection and analysis

In both projects, the research teams conducted
open-ended interviews with academic staff and
students about their experiences. In the AIT project,
the interviews focussed on experiences with assess-
ment in the team-based setting. In the FYP project,

the interviews focussed on how final year projects
are actually conducted. The interview transcripts
were then analysed for recurrent and outlying
themes. In the AIT project, the findings from this
analysis then informed the construction of a broad
working model for effective assessment of indivi-
dual students’ learning in team-based courses. This
model was then used to create assessment strategies
for specific team based courses at the project
member institutions. In the FYP project, the find-
ings were used to develop guidelines for good
practice in Final Year Project development. In
both cases the outcomes were piloted. The evalua-
tion of these pilot assessment strategies then in turn
helped refine the broad assessment model and the
guidelines. As members of the research team were
involved in teaching at each institution, for each
project, a single interviewer was used for every
interview.

3.2.1 Assessment in teams project

Publicly available documentation regarding the
assessment of team work was collected from each
member institution. This documentation included
unit profiles, project outlines and assessment items
including marking criteria where available. This
information was aimed at providing an overall
understanding of the similarities and differences
between the institutions and their approaches to
teamwork and assessment. This understanding by
the project team was used to help in the open ended
interview development.

Open-ended interviews with academic staff and
focus groups with students were conducted by the
research officer. At each of the member institutions,
staff and students were given the opportunity to talk
about their experiences with assessment in the team-
based setting. Interviews were conducted with aca-
demic staff in a variety of roles: Heads of program,
lecturers, curriculum designers, those who teach in
PBL-based programs, and those who teach stand-
alone team-based subjects in more traditional engi-
neering programs. The data collection focused on
the purpose and goals of assessment, the strengths
and weaknesses of current assessment methods in a
team-based learning environment, and optimal
assessment practices. The student focus groups
gathered data on the impact of current assessment
methods as well as students’ ideas for more effective
methods of assessing an individual student’s learn-
ing in teams.

The interview and focus group transcripts were
transcribed and de-identified. A thematic analysis
was then conducted to identify recurrent themes and
outlying data points [34]. The data analysis was
conducted by the research officer initially, and
then by two members of the research team to



352

Prue Howard et al.

reach a consensus regarding the themes and outliers.
This data revealed a range of considerations that
participants employed when designing and imple-
menting assessment of both individuals and teams.
These considerations were identified in three main
categories of content, process and context. Within
these three categories there were 14 themes. These
will be discussed in the findings section.

Based on these considerations, the research team
then constructed a conceptual model for assessing
individual student learning in team-based learning
environments. This model also took into account
relevant literature sources and the team’s own
professional experience in this context. The con-
ceptual model is presented in the findings and
discussion section of this paper as Fig. 1. After
workshopping this conceptual model at a number
of educational conferences, the research team then
developed a set of guiding principles for effective
individual assessment in the team-based environ-
ment. These were then instantiated into a workable
strategic assessment framework. This framework
was piloted in undergraduate engineering subjects
at four Australian universities in Term 2 of 2011.
The purpose of these pilot projects was to test the
construct validity of the conceptual framework and
to explore issues around its implementation. The
evaluation of these pilot assessment strategies then
in turn helped refine the broad assessment model.

3.2.2 Final year projects project

This project comprised two phases. The first being
the case study phase, which was a mapping and
review of existing assessment and supervision prac-
tices. This was followed by the development and
promotion of guidelines to assist engineering dis-
ciplines to improve FYEP assessment.

Data from phase one included collection of doc-
umentation from 16 universities from all states and
territories of Australia. Documentation included
course profiles, student guidelines, marking rubrics,
schedules, and teaching resources and exceeded 100
documents. In addition, semi-structured interviews
were conducted with 16 individual coordinators of
capstone project courses across a range of ten
Australian universities. The wider project team
members approached coordinators from their own
institutions as well as those with whom they were
connected. The research officer conducted all inter-
views. The interviews allowed participants to
explain their documentation and their practices,
and in particular to articulate the strengths and
challenges of assessment and supervision. Intervie-
wees were prompted with questions such as:

e Tell me about some of the challenges you face
with your final year project course.

e What do you see as some of the strengths of the
way you do things?

e How are supervisors involved in the assessment
and why do you do things this way?

The interview data supplemented and explicated the
extensive documentary data. This data was coded
thematically initially from the themes pre-set by the
research proposal but then inductively for a more
fine grained approach to analysis. Using the data
from phase one, the team developed draft guidelines
in the areas of curriculum, supervision and assess-
ment. Accompanying exemplar practice was devel-
oped drawing on both the literature pointing to best
practice and identified strengths from the coordi-
nator interview data. These guidelines and practices
were then presented at seven workshops throughout
Australia and feedback sought, recorded and ana-
lysed from participants. Using this feedback a
revised set of guidelines was presented and evalu-
ated at a final workshop. The revised guidelines
were also distributed for comment to all previous
participants. This second phase drew on feedback
from over 100 people from 26 universities. The final
set of guidelines responded to the final feedback set.

4. Finding and discussion

When considering the outcomes of both projects,
the common elements were the project focused
nature of the teaching environment, and the element
of assessment as an issue of concern. While the
curriculum starts with aims and needs, the students
start with assessment. Therefore the assessment
needs to be carefully structured to ensure that the
student learning achieves the desired outcomes [35].

4.1 Assessment in teams project

The partner institutions in this project were strate-
gically chosen. Two of the institutions currently
deliver their engineering programs using PBL as a
program philosophy, and another two institutions
had on staff nationally recognised experts in PBL. A
fifth institution, while not a full partner in this
project participated as a supporting partner. They
are a recognised leader in PBL education interna-
tionally, including engineering.

In the first phase of our project, we interviewed
academic staff at our 5 member institutions about
their assessment practices. The following three
categories and 14 themes emerged from the analysis
of interviews. Together they briefly describe the
considerations they reported as related to their
assessment processes. Some readers might be look-
ing for frequency (number of comments or number
of participants) within these considerations as an
indicator of relative importance. As a qualitative
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study however, it is important to note that this data
collection activity was intended instead to gather a
wide range of perspectives on assessment in team-
based coursework. Saturation of the data occurred
when no new perspectives were identified in fresh
transcripts.

4.1.1 Content considerations

4.1.1.1 Assessing technical knowledge and skills
Team-based project subjects offer an important
opportunity to combine both technical knowledge
and professional skills within a single integrated
learning environment. In terms of assessing techni-
cal knowledge, participants reported that written
examinations were often seen as the exemplar
method of assessment. Although some participants
also reviewed workbooks and reflective journals.
Oral examinations were reported as offering a more
comprehensive method for exploring the strengths
and limits of a student’s technical knowledge and
skills.

4.1.1.2 Assessing professional knowledge and skills

In addition to technical knowledge and skills,
participants reported taking professional knowl-
edge and skills into consideration. Skills such as
teamwork, working with clients, and the ability to
facilitate interactive presentations. Participants
sought evidence of student professionalism in their
documentation and presentations, by oral examina-
tion, and by direct observation of team interactions.

4.1.1.3 Assessing broad understanding
The term ““broad understanding” here refers to an
individual student’s learning in the areas of the
project outside of the specific section they them-
selves have focused on. Student teams often break
complex projects into subsections, with an indivi-
dual student focusing on a single section. While
there are many benefits to this approach, one
obvious downside is that students may lack a
holistic perspective. The outcome being that they
do not engage substantively with other aspects of
the project which are vital to their overall learning.

Participants reported that the assessment process
was a primary incentive that can motivate students
to build broad understanding in team-based project
subjects. Participants reported instilling expecta-
tions for broad understanding from the beginning
of the subject. Some then used oral exams at the end
of term to explore the multiple areas of a single
project. It is important to note that while broad
understanding was seen as important by partici-
pants, when pressed these participants were some-
times unable to describe concrete standards by
which it could or should be measured.

Participants also reported that assessing for

broad understanding was an effective way to iden-
tify those “passenger”’ students who have minimal
input or engagement with the team project and rely
on the other team members to complete it.

4.1.1.4 Assessing design thinking

For the purposes of this project, design thinking is
being defined as the chain of reasoning within
individuals and teams which leads from problem
identification to solution development and evalua-
tion. Participants in this research project sought to
assess students’ design thinking:

1. asa key engineering skill,

2. as a method for assessing multiple competen-
cies including technical knowledge and skills,
teamwork, and broad understanding, and

3. asamethod for identifying passenger students.

Participants reported that written evidence (such as
areport or a written exam) was limited in its ability
to reveal design thinking, with reflective journals
offering at best a limited perspective. Several parti-
cipants used oral examinations to explore and assess
design thinking. Often this was with an emphasis on
exploring an individual student’s understanding of
key decision points in the design process.

4.1.2 Process considerations

4.1.2.1 Determining individual contributions to team
deliverables
Participants in this study frequently described a
need to determine which students worked on parti-
cular aspects of a team deliverable such as a report
or a presentation. This was seen as an important
aspect of assessing an individual student’s learning.
In addition, participants framed this need in terms
of fairness for students, referring to it as a method
for identifying passenger students.

To better determine an individual student’s con-
tributions to their team’s deliverables, participants
variously reported doing the following:

e direct observation of teams;

e supervisory meetings with teams;

e requiring explicit attribution in presentations and
documents;

e requiring the submission of team meeting min-
utes; and

e creating “milestone” assignments throughout the
term that could involve contributions from both
individual students and their teams.

4.1.2.2 Assessing a team’s dynamics and the impact
on an individual student’s learning

Participants in this study recognised that the quality
of team interaction could have a significant impact
on anindividual student’s learning. To better under-
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stand team “‘health”, participants used direct obser-
vation. This occurred in supervisory meetings, and
peer assessment to look for positive team interac-
tion as well as power imbalances and significant
differences in contribution.

4.1.2.3 Assessing international students
Participants expressed concerns about assessing
international students within their subjects. The
issues related to varying levels of English language
skill, possibly mismatched expectations about class-
room behaviour, the need for local knowledge (i.e.,
Australian standards), and prior experience with
hands-on laboratory sessions. Participants varied in
their response to these concerns, ranging from
holding international students to less rigorous stan-
dards, to expecting international students to
demonstrate knowledge and skills at levels equal
with domestic students. Many participants talking
about this consideration, however, simply described
the situation as “difficult” without articulating how
they personally responded to it.

4.1.2.4 Use of formative assessment opportunities
Many participants in this project recognised that
formative assessment opportunities could be
offered at strategic points across the term. They
identified these were necessary to keep teams “on
track” toward the completion of the team project
with its embedded learning goals. Formative assess-
ment opportunities included reports (such as design
briefs or requirements reports), shorter written
assignments (such as status reports) and presenta-
tions. A few participants used only summative
assessment measures implemented at the end of
term, suggesting they also offered students and
teams verbal formative guidance throughout the
term.

4.1.2.5 Assessing against learning outcomes/
objectives

Participants varied widely in their experience of and
engagement with assessing against learning out-
comes. Some participants implied that the subject
learning outcomes were tangential to their teaching
and assessment practices. When discussing learning
outcomes, participants also described some frustra-
tion with learning outcomes about professional
skills, suggesting that there was a “mandate” to
focus on the technical aspects of the subject. In
addition, some participants reported uncertainty
about their own interpretation of the learning out-
comes. They suggested that taking a team teaching
approach can create opportunities for instructors to
refine their understandings of the learning outcomes
through discussion with fellow instructors.

4.1.2.6 Balancing teaching and assessment

Several participants used language suggesting that
teaching practices were separate from assessment
practices. These participants reported that time they
spent on assessment processes was reducing the time
they could be delivering subject content.

4.1.3 Contextual considerations

4.1.3.1 Number of students in a subject

Participants spoke about the relationship between
subject enrolment and quality of assessment. The
suggestion was that larger student numbers lead to a
decrease in the number of opportunities for students
to present evidence of their learning. Additionally
there was a decrease in the sophistication of the
feedback being offered to students. In some cases,
team interaction was seen as a corrective factor with
the belief that team members can offer each other
important and useful feedback in an ongoing
manner throughout the term.

4.1.3.2 Number of academic staff involved in
delivering a subject

Those participants who delivered their subjects as
part of a teaching team report two considerations in
terms of assessment in team-based subjects. One
consideration was variability among teaching team
members in terms of experience with and under-
standing of the assessment practices within the
subject. Where variability is great, the need to
train the teaching team added to the overall work-
load for the subject. Another consideration
reported was variability in the interpretation of
student evidence within the teaching team. This
consideration again addresses one difficulty in out-
comes-based teaching in the teaching team context:
building a shared understanding of 1) the learning
outcomes themselves and 2) what counts as student
evidence for mastering a particular outcome.

4.1.3.3 Familiarity with team based pedagogies
This project included participants who taught in
dedicated team-based programs using Project
Based Learning (PBL) as well as participants
employing team-based formats within a more tradi-
tional lecture-based curriculum. Some participants
in this project were relatively new to teaching team-
based subjects while more experienced participants
were mentoring instructors who were new to this
teaching context. In both cases, participants spoke
of the limitations of inexperience with the team-
based context on assessment quality.

4.1.3.4 Familiarity with the subject
Similarly, participants reported that relative inex-
perience with a subject could affect the design and
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implementation of assessment items as well as
interpretation of the resulting evidence.

These preliminary findings illustrate the complex-
ity of the assessment process for engineering instruc-
tors in the team-based setting. The complexities
include multiple types of learning to be assessed;
an often limited understanding of both the assess-
ment process and the team-based learning environ-
ment; and contextual considerations that affect
participants’ ability to engage in the assessment of
student learning in team-based coursework.

4.1.4 The conceptual model

From the 14 themes identified above a conceptual
model was developed. This model is shown in Fig. 1,
and described in other papers [24].

The research team presented this conceptual
model in conference workshops, at symposia, and
in informal presentations and conversations [22,
25]. During the process of moving from the con-
ceptual model to the strategic assessment frame-
work, the team derived a number of founding
principles to guide the implementation of the frame-
work in varying institutional contexts. These guid-
ing principles were derived from the stage one data
and the feedback on the conceptual model.

4.1.5 The guiding principles

The following guiding principles were developed to
support the adaptation and implementation of the
strategic assessment framework at multiple institu-
tions for the Term 2 2011 pilots:

1. Assessment is a significant ‘driver’ of student
learning, as students’ perception of the impor-
tance of a given subject activity can be directly
related to the weighting the activity is given in
the assessment process.

2. Quality of assessment depends on the alignment
of learning outcomes, teaching and learning
activities, and assessment items.

3. Learning outcomes are the intellectual contract
between staff and students and act as the
organizing structure for assessment.

Discerning Proficiency
Grading Process
Grading Rubric

Defmlng and Fostering Clarity
Demonstrating Competence » Feadbick Procecs
Evidence Process l\/L,

Co-Creating Learning Intent
Learning Outcomes Process
Performance Standards

F OUNDATI ON
Aligned Subject Design

Fig. 1 Conceptual Model.

4. Students’ understanding of the connection
between learning outcomes, teaching and learn-
ing activities, and evidence of learning is devel-
oped through ongoing dialogue between
students and staff. This ongoing dialogue is
vital for optimal student learning and perfor-
mance.

5. Learning outcomes within a single subject vary
in importance and impact, especially when
considered within the larger stream of degree-
related subjects.

6. Learning activities must provide multiple
opportunities for individuals to gather personal
evidence of learning against the subject learning
outcomes.

7. Team products, such as reports and presenta-
tions, are not evidence of individual student
learning.

8. Learning teams at the university should differ
significantly from working teams in industry in
relation to values, practices, and expected out-
comes.

9. An individual students’ final grade should
represent their final state of learning as opposed
to indications of learning at various points
during the term.

These principles help delimit both evidence of
learning and the assessment context itself. Out-
comes of this delineation suggest the following.
Team products, such as reports and presentations,
by themselves provide insufficient evidence of the
breadth and depth of an individual student’s
learning. For this reason, assessment of learning
teams at the university should differ significantly
from the product driven focus of working teams in
industry by valuing individual and team learning
over ‘“‘successful” completion of project assign-
ments. An individual students’ final grade should
emphasise their final state of learning rather than
indications of learning at various points during the
term. While feedback may be given for work
during the term, assessment of learning should
be conducted via a folio of evidence presented at
the end of the term.

4.1.6 The strategic framework

The AIT project team’s approach in developing the
assessment model was framed by the following
principles that are informed by Boyer’s model of
scholarship:

e Assessment is a significant ‘driver’ of student
learning.

e Collaborative learning emphasises not just learn-
ing content but also the reacculturation of lear-
ners as they enter the community of practice of
engineering [36]. It therefore focuses on how the
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student’s world view changes as this reaccultura-
tion takes place, and assessing this change
requires holistic assessment.

e The role of assessment in a learner-centred
approach like PBL is somewhat different from
that in more teacher-centred approaches. Most
students (and many staff) see assessment only as a
tool for measuring how much they have learned
(assessment of learning). In PBL however, there is
a strong emphasis on using assessment to support
and direct student learning (assessment for learn-

ing) [37].

As a group, the project team understood that
assessment is a significant ‘driver’ of student learn-
ing. A student’s perception of the importance of a
given subject activity can be directly related to the
weighting the activity is given in the assessment
process [38]. At the same time, the team’s experience
suggests team-based pedagogies, such as project—
and problem-based learning, offer a new and per-
haps confusing context for students. This is because
opportunities for individual students to demon-
strate their own learning are often limited when
team products form the basis for final grades. In
addition, the complexity of team products and the
team focus on receiving the highest grade can both
limit individual students’ input into and control
over final version of the product. Using the guiding
principles, a strategic assessment framework was
then developed from the conceptual model. The
fully detailed strategic assessment framework pro-
vided the process and tools for academic staff to use.
The tools consisted of a standards framework as a
guide for preparing summative feedback and a
grading rubric to allow grading of an individual
against learning outcomes.

The centre of the framework was the develop-
ment of an evidence based portfolio, created by the
individual to demonstrate how she or he had met the
learning outcomes for the subject, and to what level.
This evidence of achievement was supported and
enabled by a standards matrix which was produced
by the academic. The matrix identified the range of
standards of achievement for each learning out-
come, from unacceptable through to excellent,
with examples of how that standard might be
demonstrated. A grading rubric was then developed
to show how a final grade was determined from the
portfolio and the relationship of the learning out-
comes to the final grade. The framework was then
implemented in four pilot trials at the participant
institutions in term 2 of 2011.

4.1.7 The pilot

The pilot participants were teaching Engineering
subjects, each of which involved a significant team

project. The research team delivered an introduc-
tory workshop to train the participant academic
staff for the Term 2 pilots. While the strategic
assessment framework made sense to the research
team, the pilot was expected to shed light on “naive”
participant’s ability to engage with the framework,
and integrate the processes within their individual
contexts. Contexts were varied even within an
individual institution, where some participants
were offering totally project-based and hence
team-based subjects, while others were delivering
team-based projects as a part of a subject. For this
reason, the research team members took a mentor-
ing role during these pilots.

The participants were asked to use a final portfo-
lio of evidence as the assessment item for the project
work, and mark with two documents as a common
basis for using the framework. The portfolio was to
be a compilation of evidence produced by each
student individually, and required the student to
demonstrate how they, as an individual, had met
each of the learning outcomes, and to what level.
The documents were a “‘standards sheet” and a
grading rubric. The standards sheet was a matrix
of the learning outcomes and the range of expected
student outcomes or standards. For each learning
outcome, the participants were asked to articulate
what would be expected from students for each
standard or level of development of that learning
outcome. The participants were free to determine
how many levels of development would be articu-
lated. Most chose 4, being; unacceptable, accepta-
ble, good, and excellent.

The grading rubric then described how the final
grade was determined from the range of evidenced
levels of achievement of each of the learning out-
comes. It prioritised the learning outcomes accord-
ing to their relative importance and established
expectations for relative mastery of each learning
outcome for particular grade levels. Some learning
outcomes are vital and students must demonstrate
significant levels of competence for these outcomes
at the end of term. Other learning outcomes may
only need to be demonstrated with basic levels of
familiarity. The Grading Rubric s a tool for helping
students to understand this prioritization of the
learning outcomes as related to levels of the final
grade. Offered to students at the beginning of the
term, the Grading Rubric reveals the underlying
logic of both the subject’s contents and assessment
framework. The rubric also allows students to make
informed choices in terms of where they want to
focus their efforts while affording academic staff the
opportunity to make more effective grading deci-
sions about individual students learning in teams. In
some cases a grade of Pass required all learning
outcomes to be met to an acceptable level; in others
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the requirement was different. However the partici-
pants had to decide on, and communicate to the
students the process being used, prior to the start of
term.

The pilots were conducted at four institutions
with a range of participants, who had varying
degrees of experience in education. Each participant
was mentored by a member of the project team, and
regular meetings were held between the mentor and
the participant. At the end of the term, interviews
were held with the participants by the project
evaluator. The mentors as members of the research
team provided their own observations to the project
officer as part of the data gathering. This was done
as a written reflective document as well as informal
interviews.

4.2 Final year projects

The data broadly clustered into four main areas:
outcomes, curriculum, assessment and supervision.
Of particular interest to this paper is the data in the
area of assessment, but some elements of the curri-
culum area are also of interest.

4.2.1 Assessment

Tasks set for assessment purposes varied across
universities but typical product submissions
included project plans and proposals, literature
reviews and final reports or thesis documents. One
School within one university had recently intro-
duced a journal style paper together with support-
ing documentation as the final submission. Some
other assessments students are expected to under-
take included presentations, conference style semi-
nars or exhibitions, some of which were large public
events. In addition to the valuable industry links
forged at such events, there is some evidence to
suggest that exhibition enhances the quality of
student projects [39].

Weighting for the thesis varied from 40% to 100%
of total available marks, and the number of assess-
ment tasks set varied from three to seven. Given that
the project subject is usually extended (or comprises
of two linked but separate subjects) and culminates
in a final submission, there is often close attention to
formative assessment. Indeed, improved student
engagement and enhanced student interest and
learning are possible with strong formative assess-
ment [40, 41]. Some project subjects also included
peer and self-assessment.

The marking criteria against which students are
assessed are broadly technical (engineering knowl-
edge and skills) and professional (application,
communication, teamwork). Some coordinators
articulated the challenges posed by the conflation
of these criteria, suggesting that seeing the product
in isolation to the work conducted or the process

undertaken is problematic. Some final year sub-
jects include criteria like diligence, which is argu-
ably effort, whereas others are more tightly
focused on product only. Whilst criteria sheets
or marking rubrics were widely supported and a
sample of one provided in our exemplar practices
document, it should be noted that the use of pre-
set criteria is problematic and can result in anoma-
lies [42].

The interview data revealed considerable varia-
tion in marking and moderation practices and some
coordinators expressed deep concern about super-
visor bias and variation. There was also some
contention about how to and whether to assess
process as well as product. These sub-themes were
seen as important but beyond the scope of the
guidelines because they fell within the local context.
However, the data in this area was extensive and is
more fully explored elsewhere [43]. The draft guide-
lines have been structured around principles of
constructive alignment in curriculum design [44],
and address how this practice can meet Australian
Qualifications Framework (AQF8) learning out-
comes. The draft guidelines were distilled from the
thematic analysis of the data.

There are two elements from the draft guidelines
on assessment that are particularly relevant to this
paper. They are that the project learning outcomes
must be demonstrable and not assumed. The learn-
ing outcomes must be demonstrable—in that it must
be possible for the student to be able to demonstrate
each and every outcome, no matter what project is
chosen. Additionally, based on the concept of con-
structive alignment, the learning outcomes must be
assessed, explicitly. It is not acceptable for staff to
assume that just because the student completes a
project, that the learning outcome was met.

4.2.2 Curriculum

The documentation and interview transcripts
revealed an overwhelming emphasis on self-directed
learning within final year project subjects. Final
year projects are recognised as culminating oppor-
tunities for students to practice and extent what they
have learnt in their degree so far. Some universities
offered workshop support where students were
assisted in research skills such as preparing for and
writing a literature review, and these ranges from
one-offs to regular (weekly or fortnightly) seminars
or classes. Such interventions are supported in the
literature, particularly for communication skills for
international students where English was not their
first language [45]. A couple of universities had
introduced stand-alone research methods subjects
as prerequisite to the final year project subject and
one provided a parallel project management course
to assist all students with aspects of project work.
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There was not a clear sense in all universities of
the ways students are suitably prepared for project
work, although literature points to the need for
preparedness for project work in the years preceding
the FYEP [46, 47]. In our data, it was as if the final
year project was a natural culmination to work
previously undertaken, but no clear articulation of
where students might have, for example, learnt
about research. Associated areas were preparation
for enrolment and project selection and type. There
were also concerns expressed about logistical
aspects of sourcing, allocating and administrating
projects. Data showed that there was a variety of
ways that these tasks were undertaken. For exam-
ple, in some instances there was an extensive pre-
enrolment process where students were carefully
matched with advisors and topics. In other cases
the process of topic allocation was administrative
only with students who signed up first securing the
topic. However, all universities invested significant
time in preparation for final year project subjects
where subject coordinators assume the primary
responsibility for the organisation of projects,
supervisors and overseeing how projects are allo-
cated to students. Whilst academics will assume a
primary role in the organisation of projects, Nepal
& Jenkins [46] suggest that student involvement in
project scoping and direction is important, and at
least one of the universities in our data set had
moved towards reducing prescriptive topics in
favour for negotiated ones.

The interview data showed and workshop parti-
cipants confirmed that there were lots of concerns at
the institutional level about what constitutes an
appropriate project type. Project types across our
sample included industry based, design, experimen-
tal, multidisciplinary, student initiated, interdisci-
plinary and supervisor initiated research projects.
The value of an industry project as an authentic
engineering experience was noted and this is sup-
ported in the literature that highlights the value of
both industry and multidisciplinary projects [46,
48]. Projects could be individual or group. Work-
shop participants were in agreement that the type of
project and whether it is individual or team based is
less important than the degree to which the profes-
sional judgement of academics (curriculum
designers, advisors, assessors) focused on overarch-
ing AQF8 considerations. This means with appro-
priate curriculum design, quality assessment and
supervision, it is potentially possible for any project
to enable students to achieve and demonstrate
AQFS8 outcomes.

4.3 Reflections on the outcomes

While the AIT project was concentrating on team
based work demonstrating how the unit outcomes

were met, the FYP project was concentrating on
how major projects could demonstrate program
level outcomes. There are a number of issues that
are being mirrored in both projects:

Application of knowledge
Purpose

Authenticity

Research Skills
Challenges

Definitions

Strengths

Preparation for Enrolment
Professional skills
Technical Knowledge
Project skills

Reflective practice
Projects type

Within the AIT project, each phase of the project
revealed important information about the subjec-
tive and contextual factors affecting the design and
implementation of processes for the effective assess-
ment of individual students. These findings emerged
from many sources including research team discus-
sions, formal analysis of interview transcripts, as
well as anecdotes told by participants and collea-
gues during workshops, symposia, and informal
conversations.

The evaluation of the trials showed that most of
the participants felt that they could adapt the frame-
work to their own teaching even if they hadn’t
gotten it completely right in this first trial. It was a
case of experiential learning for the participants.
They had made mistakes and had some successes,
and could adapt from those experiences. The critical
element that impacted the use of the model was the
lecturer’s own understanding of the learning out-
comes. In nearly every case, the participant
struggled to articulate how the learning outcomes
could be demonstrated. This was based in a further
inability to articulate what they really wanted the
students to learn. This issue was identified across the
board in the initial interviews with a broad range of
staff. In all stages of this project many participants
struggled to describe concrete standards by which
their learning outcomes could or should be mea-
sured. This is a major hurdle for academic institu-
tions to overcome for any genuine outcomes based
education. It impacts any form of assessment used.
It is also one of the issues that has been observed in
the FYP project.

Another critical observation was that staff were
focused on content rather than outcomes. The
change to outcomes based learning in engineering
in Australia has been strongly driven by accredita-
tion processes. The accreditation process requires
institutions to demonstrate outcomes rather than
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prescribing content. This requirement developed
from the 1996 report “Changing the Culture” [5]
which identified many issues in engineering educa-
tion. These issues included content stuffing and over
teaching. It appears however from staff reaction
that staff are still focused on content rather than
outcomes. This is an issue that has been observed by
one of the authors when conducting workshops
across Australia on accreditation processes. The
problem is linked to the problem discussed above,
regarding understanding of learning outcomes. If
staff are unable to articulate their understanding of
learning outcomes, they will revert to what they do
understand—content. When they do that, they
resort to assessing the final outcome of the project.
They resort to assessing the product rather than the
learning.

While there is an argument that the product is an
important outcome for engineers, there is no guar-
antee that the product is a representation of the
learning. Assigning a moderated grade to the pro-
duct for each student does not measure what each
student has learned. Even when each student in the
team has contributed equally and excellently, a
focus on one aspect of the project can ensure that
only some of the learning outcomes have been met.
Assessing the product does not ensure assessment of
all the learning outcomes for every team member.

The workload involved in applying this the first
time was an issue. It required the participants to
ensure that they did have alignment of the learning
outcome, teaching and learning activities and the
assessment. One of the main pieces of work requir-
ing time was the participant actually articulating the
standards of achievement for the learning out-
comes. In time poor situations, this is an easy area
to ignore. Once again, the difficulty staff had in
articulating their understanding of learning out-
comes proved a hurdle to using the model. This
same hurdle is what drives them to want to assess
content rather than outcomes.

Although the model encourages negotiation with
students in refining the criteria, standards and
rubric, most participants appeared to have difficulty
achieving student engagement of this kind. Institu-
tional constraints such as the necessity to have
subject outlines (including assessment details) fina-
lized before the start of term made it difficult to
make these discussions meaningful.

While the above issues were identified and are
important to realise, there were many positive out-
comes for the project. The impact on team members
has been the movement through a learning process.
For different members the impact has been different
learnings, but in general, a number of members have
reflected on the assessment process itself. To quote
one member:

“This project has had a profound effect on both the way 1
understand the assessment process (both generally and
assessing individuals in teams) and on helping others to
understand assessment and change their practices.
Through the project I have deepened my understanding
of the important aspects of assessment and how to clearly
and effectively assess students, particularly focused on
assessing individual learning rather than on team perfor-
mance.

Another member has stated that:

“this project has opened my eyes to the realisation that
people understand assessment in many ways. It doesn’t
matter how many articles are written on assessment, as
individuals, we all put our own slant on what ii means and
why we do it.”

A greater understanding of what assessment is and
why it is used, leading to reflection on what is the
most appropriate assessment process for any parti-
cular situation, has been a common impact. The
project, through the pilots, gave the team members
the opportunity to mentor colleagues in their own
institutions. In doing so it also provided the oppor-
tunity to use new teaching strategies and develop
new classroom activities. A major impact for both
team members and participants has been the ability
to give grades for work done within a team that is
justifiable. As one team member said:

“I am now better able to articulate to students their
performance and capability. This gives a more justifiable
student grading for the subject.”

The project also highlighted, for the participants,
the importance of the use of a common language. As
in any team situation, it was critical to ensure that a
common understanding was developed, as many
words have different meanings across institutions,
disciplines and applications.

The project outcomes have had an impact on
member institutions within the project. For one,
the project was critical in gaining full accreditation
of their engineering programs using this model of
assessment. Accreditation occurred during 2011,
and this project provided the evidence and support
required for the accreditation. The impact was not
just that the model was found appropriate by the
accreditation panel, but that participation by the
institution in the project, meant that staff outside
the project were aware of the basis of the model and
were able to discuss and defend its use.

Additionally there are ongoing impacts across the
engineering program such as:

e learning outcomes linkage with and contribution
to demonstration of graduate capability

e better assessment standards and grading rubrics

e evidence of subject assessment achievement that
demonstrates capability attainment
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Another partner institution has seen a number of
impacts within their engineering program:

e adeeper (and ongoing) engagement with learning
outcomes by their teaching staff

e continuing development of professional stan-
dards and grading rubrics

e adiscussion group has been started with teaching
staff beyond those involved in the project

e more discussion across the School with regard to
assessment and evidence that demonstrates
attainment of competencies

This project will continue to have a major impact on
another institution’s engineering programs. The
understandings and models of assessment were
used in the Engineering programs renewal process
undertaken to align their programs with the Engi-
neers Australia’s Stage 1 Competencies. As the new
accreditation process is outcomes-based, requiring
instructors to provide evidence of students’ attain-
ment of competencies, the assessment models devel-
oped during the project were integral to this.

For all participating institutions, there has been a
reported link to community through the Engineers
Australia accreditation process. All institutions
have commented on the very visible link between
learning outcomes and the assessment of compe-
tencies. This has been a difficult area for many
institutions in the accreditation process. This pro-
ject has informed that process and provided new
opportunities to achieve the requirements.

Final year projects are often used to demonstrate
how graduates meet both professional and national
accrediting agency requirements. In Australia those
requirements are Engineers Australia Stage 1 com-
petencies for professional accreditation, and the
Australian Qualifications Framework (AQF) for
national accreditation. Within the Australian con-
text of engineering education, Engineering Schools
in Australia are facing several urgent challenges,
making sure that:

1. The requirements of the FYEPs meet the Aus-
tralian Qualifications Framework AQF8 defi-
nition of research outcomes for Honours
Bachelor Degrees and accreditation require-
ments for professional project research in
AQF7 Bachelor Degrees.

2. The FYEPs provides students with opportu-
nities to provide evidence of Threshold Learn-
ing Outcomes for Engineering.

3. Assessment practices are reliable and valid and
suitable for the accreditation of engineering
programs from Engineers Australia and to
meet Washington Accord requirements.

4. Industry perceptions are adequately addressed,

because these capstone experiences often open
employment doors for graduates.

The FYEP is the capstone learning experience for
any engineering program. It is the one common
experience or subject that all engineering students
complete, no matter in which institution they study.
The project gives students the opportunity to
demonstrate that they can perform as a graduate
engineer on an engineering project. [t requires all the
aspects of a project based experience, in that they
must solve an open ended, ill defined problem,
integrate content knowledge, communicate with a
range of people in both oral and written form, and
behave as a professional. While these outcomes are
what are desired from a PBL experience, they are
also the capabilities required by international engi-
neering accreditation agreements such as the
Washington Accord, International Engineering
Alliance 2009, to which Engineers Australia are a
founding signatory.

In 2012, there were two new requirements for
Final Year Projects introduced:

1. An AQF8 requirement that it demonstrates
research capability.

2. A requirement to satisfy the draft Threshold
Learning Outcomes that will be used by Ter-
tiary Education Quality Standards Agency
(TEQSA.

To provide a reliable indicator of student capability
and program quality and standards, FY EPs must be
coherent, valid and reliable instruments for student
assessment and program evaluation. This project
has produced a set of guidelines available to all
academics. These guidelines will support them to
develop final year projects that are capable of
demonstrating the graduate outcomes specified by
a range of bodies. The project identified that cur-
rently final year projects, at the vast majority of
Australian universities, is through the submission of
a final thesis report. This is often supported by an
oral presentation faculty staff, students and poten-
tially industry members. Both of these forms of
delivery concentrate on describing and justifying
the artefact or outcome of the project. The guide-
lines offer academics an opportunity to specifically
develop and assess the skills and knowledge devel-
opment rather than the success of the product.

5. Conclusion

Undergraduate engineering education is becoming
increasingly outcomes-driven, as professional orga-
nisations seek to define the evolving skillset neces-
sary to join the profession. An important aspect of
outcomes based education is identifying and asses-
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sing the outcomes of the learning. When engineering
students learn in a team based environment, the
tendency has been to assess the products rather than
the learnings, as traditional assessment methods
have been used. The recent Assessment in Teams
project considered development of assessment prac-
tices for project based subjects that were team
based. It sought to determine how an individual
who learns in a team based environment could be
assessed as an individual. The outcome was a
portfolio based assessment item supported by a
strategic framework of evidence standards to be
met and a grading rubric.

While the assessment framework proved effec-
tive, a major finding of this project was a funda-
mental lack of knowledge in the pilot participants of
this project regarding learning outcomes. The result
was a difficulty in articulating the meaning of the
learning outcomes. Consequently there was diffi-
culty in articulating the standards required to
demonstrate those outcomes. An observation was
that this was indeed a paradigm change for some.
Each of the elements of the framework may have
seemed straightforward to many engineering
instructors when first described, but the pilot experi-
ence suggests that these instructors often lacked the
ability to translate these elements into their teaching
practice in concrete and constructive ways. These
instructors showed a difficulty in moving from a
content based approach to an outcomes-based
approach in education. For those that did persevere
and acknowledge the value in defining their learning
outcomes and the standards to demonstrate them,
the result was the ability to justify grades and the
confidence that they were actually assessing the
learning rather than the product.

The second research question asked how the
outcomes of final year projects can be used to
demonstrate the standards required by various
national and international accrediting agencies. As
the accrediting agencies use outcomes based assess-
ment, the same issues as the AIT project applied to
this question. The interesting point to note is that
the Australian accrediting agency requires a portfo-
lio of evidence to support how the program meets
the learning outcomes. This is very similar to the
solution proposed and trialled in the AIT project.
As a PBL based approach, the final year projects
require the same approach as other PBL subjects.
This would indicate that the portfolio approach is a
suitable approach for demonstration of holistic
professional approaches.

In many universities in Australia the FYEP is
used to demonstrate to the accrediting body (Engi-
neers Australia) that the graduating students have
met many of the Stage 1 Competencies that are
required of a graduate for the program of study to

be accredited. It is now generally accepted that final
year projects will be important in demonstrating to
what level an engineering program meets the new
Australian Quality Framework levels. Based on
data gathered from universities in all states in
Australia, a set of draft guidelines has been devel-
oped to help coordinators and supervisors of
FYEPs use the FYEP to demonstrate achievement
of AQF 8 requirements. While there is variation in
the curriculum of FYEPs across Australia, these
guidelines aim to help support curriculum review of
final year projects in the context of AQFS. The
guidelines were trialled in Australia in 2014 and
the final analysis is being documented. This future
work will inform the direction of how these out-
comes can demonstrate the standards required by
accrediting agencies.

The final research question that the combination
of these projects sought to answer was to identify the
issues that prevent staff effectively assessing the
learning outcomes of individual students. The AIT
project uncovered the underlying issues of staff
attempting to assess students against learning out-
comes, when the project is the context for learning.
In this study one of the issues identified was whether
the academic was attempting to assess the product
or the learning itself. The AIT project identified
issues with the knowledge and understanding of
some academic staff to allow them to separate the
product of the project from the learning within the
project.

These two projects together are observing that the
concept of Constructive Alignment is not occurring
within many project based curricula in the Austra-
lian context. PBL in the Australian context needs to
consider if project based units are assessing the
student learning outcomes or if they are assessing
the artefact or product of the project. This paper
suggests that assessing the product does not guar-
antee assessment of the learning of an individual
student.
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