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Abstract- The higher education sector in Australia is experiencing a comprehensive Government-
driven reform, with resources being targeted to improve access and participation rates for students 
from low socioeconomic backgrounds and enhance their learning experience, to build links between 
universities and disadvantaged schools and achieve national targets for teaching and learning quality 
and equity outcomes. Institutional targets for performance funding are being set against measures 
and indicators of student participation and inclusion; student experience; student attainment and 
quality of learning outcomes. The proposed indicators require high quality institutional data to 
measure first year retention, particularly for equity groups, measures of student engagement and 
satisfaction, and graduate outcomes. The University of Newcastle excels in providing pathways to 
university for students from a range of equity groups. The University has a data warehouse that 
merges and links data from internal and external sources and over time to study trends in the 
admission, progression, retention and success of cohorts of students. This paper will present results 
from a suite of data analysis projects, using quantitative and qualitative institutional data, to answer 
questions raised by staff regarding factors associated with students’ progression and success and to 
evaluate the impact of student retention initiatives. Sources of data include student feedback surveys, 
secondary school educational background (linking with UAC data), longitudinal tracking of specific 
cohorts of students and their educational outcomes. Various types of data analysis techniques are 
used and the ways that the results are communicated and acted upon within the University 
community will be discussed. 

1 Introduction 

Higher education is central to Australia’s key objectives for its future: to have highly educated and 
skilled citizens, and to rank in the top group of OECD nations for the diffusion of knowledge and 
university research (The Commonwealth of Australia, 2009). To achieve this vision, the Australian 
Government has pledged to make an unprecedented investment in its universities and tertiary 
education systems to ensure comprehensive reforms. The Government commissioned Review of 
Higher Education (Bradley, Noonan, Nugent, & Scales, 2008) provided the basis for these reforms and 
has set a target of 40% of 25 to 34 year olds to have attained at least a bachelor-level qualification by 
2025 (Bradley, et al., 2008).  

To assist universities in achieving these targets, new arrangements that link funding to performance 
have been put in place, on the basis of student demand, with particular emphasis on providing support 
to ensure the success of students from disadvantaged or lower socio-economic background (low SES) 
(The Commonwealth of Australia, 2009). Increased emphasis on the quality of teaching and learning 
underpins the vision and the Australian Government has established a national body, the Tertiary 
Education Quality and Standards Agency (TEQSA) to coordinate national accreditation and evaluation 
benchmarks and encourage best practice. Individual universities will have clear institutional-level 
performance targets in areas such as teaching and learning quality and low SES participation. In line 
with these reforms and the increased need for accountability and performance, institutions need to 
ensure they have adequate quality assurance measures and reporting systems. 

 Institutional datasets afford planners and policy makers the opportunity to understand their 
institutions within an individual context (Clark, Van Der Meer, & van Koten, 2009). Large datasets 
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are frequently underutilised by institutions yet may contain information that will better describe the 
weaknesses and strengths of individual institutions in ways not afforded by other analytical techniques 
(Yorke, 2004). Student retention, access and completion are some of the most intensively studied 
aspects of research into higher education. There is little doubt that despite increasing levels of 
understanding of these complex issues, there still remain many unanswered questions (Nelson, 
Duncan, & Clarke, 2009; Tinto, 2006). In a recent paper Tinto (2006), a leader in research pertaining 
to student attrition, highlights the need to translate the knowledge gained into action. Tinto comments 
that “it is one thing to understand why students leave; it is another to know what institutions can do to 
help students stay and succeed” (Tinto, 2006, p. 6).  

It would seem from the literature that many universities in the USA have engaged in focussed 
research into student access, retention and completion, however this type of research appears to be less 
common in the UK, European,  Australian and New Zealand context (Yorke, 2004). There is, 
however, increasing evidence of institutions adopting these types of research in the Pacific region as 
both New Zealand and Australian universities are undergoing rapid expansion and changes in funding 
schemes (Clark, et al., 2009; Scott, 2005; The Commonwealth of Australia, 2009). In line with many 
North American institutions, Australian universities are also beginning to focus on strategies to 
improve student engagement with learning. To this end students from 35 higher education institutions 
are now participating in a large annual survey (The Australian Survey of Student Engagement, 
AUSSE) designed to further knowledge relating to student engagement. In addition to the Australian 
focus, the format used in these surveys allows benchmarking with a large number of USA and 
Canadian institutions (The Australian Council for Educational Research, 2010). 

Within the Australian higher education context, the University of Newcastle excels in providing 
pathways to university for students from a range of equity groups and has well developed links to high 
schools in disadvantaged areas and other tertiary education providers, such as technical colleges. It has 
experienced a period of rapid growth in the past five years; over the period 2004-2009 the university 
has grown from 26,000 to 32,500 and has a 3% share of the Australian Government supported student 
load.  

In 2009, 46% of its commencing undergraduate students were school leavers and 54% arrived via 
other admission pathways, such as Enabling Studies Programs (Australian Government funded 
programs designed to encourage students who may have not completed high school and mature age 
people to return to study). These programs have been very successful. The University has been equally 
successful in attracting students from low SES backgrounds, with 28% of the student population 
falling into this category, around double the national average participation rate for low SES students. 
The University has been proactive in attracting Indigenous students. Indigenous student numbers have 
increased by 43% since 2004 to a total of more than 500 students. To support these students, the 
University has established an institute to consolidate all the Indigenous activities of the University into 
one strategic and operational body. The Wollotuka Institute provides enhanced support to all 
Indigenous students and gives increased access to services and support at the University to other 
members of the Indigenous community.  

The University convened a Student Experience and Engagement Reference Group in 2009 to be 
responsible for providing overall direction, consistency and coordination in relation to strategies to 
improve the student experience and student engagement at the University. Several initiatives were 
undertaken during 2009 and 2010 and the outcomes were evaluated using institutional data. This paper 
describes the methods and early results of a suite of studies that demonstrate the importance of 
institutional research in student retention efforts, utilising a data warehouse and management 
information system that link quantitative and qualitative data from internal and external sources. 

2 Method 

This research was undertaken in the newly developed Planning, Quality and Reporting (PQR) unit 
of the University. This unit is responsible for the coordination of the strategic and operational planning 
processes at the University, monitoring, evaluating and reporting against performance measures and 
facilitating a culture of continuous improvement. The research team has a data warehouse that stores 
and retrospectively links data from a wide variety of sources, including: source data related to student 
demographics; admission pathways and prior learning; student enrolment in programs and courses and 
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their retention, progression and success; internal surveys of students that include qualitative responses 
and quantitative data relating to quality of courses and programs. The team has access to external data 
that can be used for research purposes, such as high school studies available through the Universities 
Admission Centre, and data from several annual national surveys, including the AUSSE (The 
Australian Council for Educational Research, 2010) and the Australian Graduate Survey (AGS) 
(Graduate Careers Australia, 2010). 

Several studies were conducted during 2009 and 2010 to assess the impact of initiatives to improve 
student retention. The analysis and results for each study will be presented and then the Discussion 
section will draw together the main findings. 

3 Results 

Study 1 
Study 1 investigated the question: What proportion of commencing students complete admission 

and enrolment but withdraw before census date? Examining whether this proportion had changed over 
the past few years would provide some evidence of whether the new orientation and enrolment 
assistance sessions instituted during 2009 and 2010 were helping to improve student retention and 
engagement. Commencing students at times complete the admission and enrolment stages, including 
enrolling in courses, and then withdraw before the census date in week four in their first term of study. 
These students have therefore attrited their program of study without incurring any Commonwealth 
debt and are not included in official Government statistics. These students are thought to be a small 
proportion of the commencing cohort, but the University may be able to assist them to select a 
program of study that matches their interests and expectations and support them to maintain their 
studies. 

Results showed that over the period 2008 to 2010 there was a decrease in the number and 
proportion of commencing students attriting in each Faculty other than Engineering and Built 
Environment (Table 1). Attrition of students in the Faculty of Business and Law has remained stable 
and relatively low, reflecting their early adoption of targeted orientation sessions and peer support 
programs. The Faculty of Education and Arts has the largest commencing cohort and had a higher 
attrition in 2008 than other faculties but has experienced a steady decrease in attrition. The faculties of 
Health and Science & IT have also had a decline in attrition. 

 
Table 1: Pre-census Attrition of Commencing students by Faculty, 2008-2010 

 
  2008 2009 2010 

FACULTY Attrite 
Not 

Attrite 
% 

Attrite Attrite 
Not 

Attrite 
% 

Attrite Attrite 
Not 

Attrite 
% 

Attrite 
Business & Law 30 1052 2.8% 26 972 2.6% 28 1018 2.7% 
Education & Arts 116 2325 4.8% 83 2355 3.4% 72 2646 2.6% 
Engineering & Built Env 36 842 4.1% 40 849 4.5% 41 970 4.1% 
Health 76 1838 4.0% 61 1582 3.7% 49 1697 2.8% 
Science & IT 51 1436 3.4% 36 1275 2.7% 32 1446 2.2% 
Grand Total 309 7493 4.0% 250 7060 3.4% 230 7818 2.9% 

 
 

Study 2 
In Study 2, the success of students who entered their undergraduate studies through an ‘enabling 

program’ pathway was monitored, in order to determine whether the enabling program provided 
adequate preparation and to compare their retention and success with the rest of the commencing 
cohort. Other pathways include being a recent school graduate, having a complete or incomplete 
degree or holding a qualification from a tertiary education institution other than a university. 

Results showed that in the period 2006 to 2009, around 15% of the domestic undergraduate 
students at the University had entered through an enabling pathway. Attrition rates for these students 
were similar to the rest of the cohort, although commencing students were at higher risk of attrition 



than continuing students (Figure 1). The GPA (Figure 2) and percent of courses passed (Figure 3) tend 
to be lower for students who entered via enabling pathways than for other students, although the gap 
narrows after the first year of study. 
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Figure 1: Attrition rates for commencing and continuing students by entry pathway, 2006-2008. 
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Figure 2: GPA (Pass=4) for commencing and continuing students by entry pathway, 2006-2009. 
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Figure 3: Percent of courses passed by commencing and continuing students, by entry pathway 2006-2009. 
 
Study 3 

The impact of prior learning at high school on the success of students undertaking mathematics 
courses within their program of study was examined in Study 3. This study was requested by 
mathematics faculty staff in order to better understand the secondary mathematical background of 
students enrolled in their courses and to design better support for students in courses where the success 
rates were relatively low. Each applicant’s highest level of mathematics studied during senior year at 
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school was linked to the student’s university results to examine the importance of subject choices at 
school in determining retention and success at university studies. 

An analysis of data for students enrolled in the course MATH1110 from 2007 to 2009 showed a 
clear positive association between mathematics study at secondary school and the result awarded for 
this University math course (Figure 4). Those students who completed higher levels of mathematics at 
school (3 or 4 units of mathematics) were considerably more likely to complete the course and achieve 
higher grades than those with a General (basic) or 2 unit maths background. Many of the students with 
General or 2 unit Maths background attempting MATH1110 either withdrew (General 17%; 2 unit 
9%) or failed (General 48%; 2 unit 34%). Although the overall findings were consistent with 
expectations, the magnitude of the effect provided important evidence of the need to provide better 
advice and more targeted support to prospective students. 
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Figure 4: Final grade in Math 1110 University course by level of prior mathematics study at school 
 

Study 4 
Cohorts of students who commenced in a program of study in 2005, 2006 and 2007 were tracked in 

Study 4 to determine the proportion in each subsequent year who had completed the program, were 
still studying, had changed to another program or who had left the University. The status of each 
student was recorded on the semester 1 census date each year as ‘completed’, ‘enrolled’, ‘switched’ or 
‘attrited’. Factors that may be associated with the retention of these cohorts, and evidence of 
improvement in retention over time, were examined.  

The analysis showed that completion rates varied considerably across degree programs. For 
example, five years after commencing a Bachelor of Environmental Science and Management degree, 
54% of the commencing cohort (n=49) had completed the degree, whereas only 35% of students who 
commenced a Bachelor of Science degree (n=220) had completed (Figure 5). Upon further 
examination, it was found that 18% of the students who commenced the Bachelor of Science degree 
had transferred to another program of study after the first year, compared with only 6% of students 
who commenced the Bachelor of Environmental Science and Management. The attrition rates from the 
University after one year were similar (18% vs. 15%). A logistic regression analysis is underway to 
determine whether any of the known demographic and academic success factors are associated with 
attrition from the degree program and the University. The analysis confirms the volatility of using 
completion rates as a measure of success or attainment, as transfers within the University and across 
institutions are not accounted for. 
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Figure 5: Completion rates each year for students who commenced a Bachelor of Science or a Bachelor of Environmental 
Science and Management, 2005 to 2007 (commencing year=N). 

 
Study 5 

Study 5 uses a mixed methods approach and considers the feedback received from students 
completing internal surveys about courses, programs and the overall student experience. In 2009 all 
student feedback surveys at the University of Newcastle were moved to the online environment and 
students were invited to provide open-ended comments to complement and provide insights to the 
multiple choice responses. Surveys include the 2010 Commencing Students Survey (CSS) of domestic 
undergraduate students, international undergraduate students, and students in enabling programs as 
well as program and course level surveys. The Student Feedback on Courses survey was conducted 
online for every course (unit of study) during 2009 and 2010 to establish baseline measures and to 
allow analysis of variability over time. This process in Semester 1, 2009 produced a total of 30,637 
individual course level responses from almost 10,000 students, across 1236 courses, giving an overall 
response rate of 43%. 18,950 course level responses (62% of 30,637) included open-ended comments, 
with 16,030 comments on the best aspects of the course experience and 14,611 comments on where 
improvements were needed.  

PQR staff have read, coded, and summarised more than 100,000 comments received from students 
so far since January 2009. This qualitative analysis has never been conducted at the University on this 
scale and with such attention to detail and is rare in the sector. Several thousand reports at the program 
and course level, including summaries of open ended feedback, have been produced and disseminated 
to academic staff and senior managers along with communication guidelines. 

The Student Feedback on Programs survey was conducted with undergraduate and postgraduate 
coursework students in 2009 with 72.5% of respondents providing open ended comments. The Student 
Feedback on Programs and Courses results identified many points of interest. The themes most 
commented on by students were: opportunities for work integrated learning; teaching methods; teacher 
quality; flexibility; and assessment. Most respondents expect their programs and courses to prepare 
them for entry into a vocation. They prefer their study to be linked into a professional or ‘real world’ 
environment, and greatly value any interaction with those worlds through practicum, internships and 
the like. They expect the curriculum to be embedded with the contemporary knowledge, values and 
practices of their desired profession and they acknowledge the value of career guidance in programs.  

Students relate their own motivational levels to the quality of their teachers. They are particularly 
interested in their teachers’ organisation, commitment, approachability, helpfulness and willingness to 
provide feedback. Students say they work harder when a teacher shows genuine concern for their 
learning. The standard of teaching is at least as important to students as a teachers’ subject knowledge. 
Students do not always see a correlation between a teacher’s academic credentials and their teaching 
ability.  
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Flexibility, in terms of subject choices, timetable, and method and styles of teaching and learning is 
clearly very important to students, particularly for the many mature-aged students at Newcastle, who 
are balancing study with paid work or who have family commitments. Online and other electronic 
learning tools, when used effectively, are said to enable students to study at their own pace, in their 
own style, and in their own environment. Students appreciated courses with carefully planned design 
of assessment, such as when the assessments are scaffolded in difficulty and consciously embed the 
development of knowledge and skills. Students also recognised the importance of timely feedback to 
inform them of their learning and prepare them for their next assessment. 

Comments from commencing students in 2010 who attended the new orientation and information 
sessions indicated that the sessions were welcomed for the information they provided about programs 
of study, course expectations and learning in the online environment; meeting lecturers and 
administrative staff; meeting other students; gaining a general idea of the way in which the university 
departments were structured and operating; becoming more familiar with the campus and buildings; 
and having questions answered ‘on the spot’. Many suggestions for improvement in enrolment and 
orientation activities were received and these are being considered by the Student Experience and 
Engagement Reference Group. 

4 Discussion 

Institutional research is vital to developing an understanding of the factors that impact on student 
retention and to evaluate efforts to improve retention given the complex interactions between the 
predictors of success, including students’ backgrounds and academic ability and other predisposing 
and enabling factors (McInnes & James, 2004; Yorke, 2004). This paper has presented the results of a 
suite of studies that demonstrate the importance of institutional research in student retention efforts, 
utilising a data warehouse and management information system that link quantitative and qualitative 
data from internal and external sources. 

The University of Newcastle is a university of access, taking an inclusive approach to attracting 
and supporting students and focusing on creating pathways to higher education for students from all 
backgrounds. Students must be engaged as learners if they are to have a successful university 
experience. 

In response to the challenge to improve student retention, the University implemented new 
orientation and enrolment assistance sessions in February 2010 prior to the commencement of 
Semester 1. These sessions were well attended and the qualitative feedback was positive. This paper 
showed that there is evidence that the attrition of students early in the semester has decreased since 
2008 across most areas of the University. Faculties that were early adopters of targeted support to new 
students already had lower rates of attrition but it was pleasing to see the impact across other areas of 
the roll-out of these institutional initiatives. 

This paper also examined the retention and success of students who entered university through 
Enabling Studies Programs. The results show that support in the first year is crucial but that retention 
and success in following years becomes more similar to that of students who entered via other 
pathways. In response to these findings, a research project has commenced at the University whereby 
current students who had prior study in enabling programs are being invited to discuss their experience 
of transitioning to university study and the factors that helped or hindered the transition. Enabling 
studies programs allow access to higher education for a great number of people who for many reasons 
did not transition from school to university. The success that has been demonstrated for the 15% of the 
commencing student cohort who enter the University from enabling studies shows that this is an 
important component in the vision to increase the educational level of the Australian population. 

Academic involvement and support are important institutional responsibilities to improve student 
retention. Following concerns raised by academic staff, a study was conducted to assess the 
mathematics background of students entering university from school and their success at first year 
mathematics courses. As expected, an association was found but the analysis of institutional data 
allowed the magnitude of the association to be determined. The results led to several new actions 
being put in place for the commencing cohort of students in 2010 including a Maths Diagnostic Quiz. 
The quiz was designed to gauge the student’s understanding of basic mathematical concepts and 
processes, and provides information that may help the student choose the most appropriate courses for 
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their program. Commencing students were strongly urged to take the quiz and those students who 
required additional support were referred to appropriate bridging courses and learning development 
support provided by the Centre for Teaching and Learning. The impact of this new initiative will be 
evaluated over the next year. 

The Australian Government is interested in increasing the number of students who graduate with a 
bachelor degree, particularly low SES students, and is developing new student attainment indicators 
for negotiating performance targets from 2011 (The Commonwealth of Australia, 2009). One measure 
being considered is to estimate completion rates by following cohorts of students using institutional 
data to track the actual outcomes of individual students. This paper has demonstrated the importance 
of such longitudinal tracking of commencing cohorts and supplementing the analysis with institutional 
knowledge about the characteristics of the students and their reasons for non completion. In particular, 
mature age students and those from low SES backgrounds, often take longer than the usual time to 
complete the requirements for their degree as they are juggling the demands of paid work and family 
commitments. A comparison of the completion rates for two degree programs in this paper 
demonstrated the need for a deeper understanding of the factors affecting retention in particular 
programs and for particular groups of students.  

Institutional data includes qualitative as well as quantitative data and both must be analysed, 
reported and acted upon for maximum advantage. This paper presented the student voice by 
summarising and reporting the tens of thousands of comments received from students through internal 
surveys conducted during 2009 and early 2010. In order to ‘close the loop’, the PQR unit has 
developed and implemented a communication strategy that is ensuring that actions are taken in 
response to the research findings and suggestions from students. Reports have been prepared for each 
course and program, including results from multiple choice questions and comments coded into theme 
areas. These reports have been delivered to Faculty Pro Vice-Chancellors and Heads of Schools 
(discipline areas) and to teaching staff. Action plans are being developed and follow up meetings are 
scheduled at six weekly intervals to check on progress. A website has been created for students to 
access the results of student surveys and posters have been placed in communal areas where the 
students socialise and study, letting them know that we are listening and responding to their feedback. 

5 Conclusion 

This paper has presented the results of a range of integrated studies within one university designed 
to investigate factors associated with retention and to evaluate new initiatives to improve retention. 
Results have demonstrated that longitudinal tracking of students is a powerful method to determine 
the pathways students follow in their studies, the outcomes of that study and the impact of initiatives 
aimed at improving retention and enhancing the student experience. 
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