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The increasing diversity of the student population in higher education gives rise to issues 
relating to the ability to engage all students in productive and fulfilling learning 
experiences. With diversity comes an acknowledgement of the variety of learning spaces 
occupied by incoming students, and the need to ensure that those spaces become places of 
learning. The strategy proposed in this study to transform space into place is an online 
pre-test of first year engineering students, the Get Set quiz. This quiz enables 
commencing engineering students to self-test their readiness to study their chosen courses 
by measuring and providing individualised feedback on a number of cognitive and non-
cognitive factors shown to be significant predictors of academic success. The best time 
for such self-assessment is prior to the commencement of their studies. Get Set helps set 
the scene for establishing place, by giving students the confidence that they have made an 
informed career choice, and/or by linking them with appropriate support mechanisms if 
necessary. Students are directed to support both on campus and online to help develop an 
individual study plan to address any knowledge and skills gaps. This proactive approach 
to independent learning improves students’ self-awareness and helps them self-reflect on 
their approaches to learning, better preparing them for their studies.  

 
Keywords: academic success, progression and retention, first year engineering students 

 
 
Introduction 
 
There has always been the potential for a mismatch between prior expectations and the reality 
of tertiary education for new tertiary students – whether it be misconceptions about learning 
experiences, the size or scale of university life and/or study, what it means to be an 
“independent learner”, or lack of knowledge about what a particular discipline involves. This 
can apply to the full spectrum of academic disciplines, but is particularly relevant to a 
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discipline such as engineering when students have not been exposed to it in the secondary 
education realm and/or have based their course choice on experience gained in a technical 
(rather than educational) context. This paper details initiatives to address this mismatch and in 
so doing, to better prepare potential engineering students for success in their learning space, 
both emotionally and intellectually.  
 
This mismatch between the perception and reality of the learning space has intensified as the 
number of students choosing to access further study has expanded rapidly across the globe. 
Successive governments have developed policies relating to education and social inclusion 
(e.g., Nicase, 2012; Townsend, 2008), opening up higher education to a wider demographic 
distribution worldwide. These developments have underpinned the increase in both the 
number and diversity of the student population (Keenan, 2012), providing both challenges and 
opportunities for the higher education sector.  
 
Conceptions about university learning are as varied as the students populating universities 
themselves. Diversity covers a range of areas including age, gender, ethnicity, socio-economic 
status, educational background, access to resources, and prior life and work experiences. 
Classes now consist of a mix of school leavers and increasing numbers of mature-aged 
students (Leder & Forgasz, 2004). There has been an increase in the number of students from 
various ethnic backgrounds and from lower socio-economic groups, and while there continues 
to be a gender imbalance in many fields (Schreuders, Mannon, & Rutherford, 2009; Sullivan, 
2007), women are increasingly participating at higher levels and in a greater variety of fields. 
Students are also no longer constrained to commit to full-time, on campus learning. Many 
courses are now available online, offering flexibility to students and enabling them to 
incorporate their study regime into competing demands of family and work. The development 
of information and communication technologies (ICTs) in education has played a significant 
role in facilitating this mode of flexibility, and in dramatically changing not only the nature of 
learning spaces but students’ preconceptions about how they will engage in learning and 
manage their studies. 
 
The student population represents a multitude of different learning environments, experiences, 
opportunities, struggles, expectations, and goals. Students also occupy different emotional 
spaces. Embarking on any new venture can be difficult and this applies to school-leavers as 
well as those entering at a mature age or through alternative admission pathways. Not all 
students are able to make the necessary adjustment to cope with the actuality of their 
surroundings, discipline choice, or mode of study.  
 
Transition issues are the most likely causes of students’ failure to complete their first year of 
studies. Indeed, Pitkethly and Prosser (2001) noted that “adjustment or environmental factors 
rather than intellectual difficulties” (p. 186) were the prime reasons for students dropping out 
of their courses. Students are often unsure about what to expect in their first year (McInnis, 
James, & Hartley, 2000), are poorly informed about the nature of their coursework (Krause et 
al., 2005), and often withdraw because of inappropriate discipline choice (Yorke & Longden, 
2008). Feeling confident and enjoying a sense of belonging in the student space can be 
difficult. Concerns have also been expressed about the perceived lack of intellectual readiness 
of some students enrolling in engineering programs. Shepherd, McLennan, Kavanagh, and 
O’Moore (2011) noted that a relaxation of entry standards meant that many students lacked 
the pre-requisite knowledge to successfully complete their chosen degrees. 
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Recent American research indicates that many first year engineering students become 
discouraged when they perceive their performance to be inferior to their peers; they switch 
majors or drop out of college entirely (Hutchison-Green, Follman, & Bodner, 2008). Similarly, 
a longitudinal study by Matusovich, Streveler, and Miller (2010) found that a “sense of self” is 
fundamental to students’ choice and persistence in their engineering programs. Thus, educators 
must help first year students experience early success, gain confidence in their self-efficacy, 
and bridge the gap between their expectations and those of the institution.  
 
Creating a sense of place 
This national project aims to identify key characteristics of the incoming first year 
engineering students that influence successful transition to university life and likely academic 
success. This project, funded through the Australian Government Office for Learning and 
Teaching, builds on recent studies that have aimed to develop strategies to enhance enrolment, 
progression, and graduation rates in engineering programs. To ensure wide applicability of 
outcomes, the project team has deliberately drawn students from five universities that cover 
the spectrum of Australian universities and engineering programs: the University of Southern 
Queensland, the University of Queensland, the University of Technology, Sydney, the 
University of Newcastle, and the University of New England. 
 
The Get Set quiz, an online battery of self-tests, was developed for this project based on 
diagnostic pre-testing used by a number of the participating universities, and other standard 
measures. The battery measures cognitive abilities (e.g., spatial, maths, physics, and 
chemistry) and non-cognitive abilities and traits (e.g., personality traits, motivation and career 
interests in engineering, and approaches to learning) of first year engineering students.  
 
The best time to start reaching out to students in their various emotional and intellectual 
spaces is prior to the commencement of their studies, when their motivation levels are high 
and when issues of readiness are salient. Information and communication sent from the 
university needs to be welcoming and designed to help students set the scene for finding their 
place for engaging in learning. 
 
The online Get Set quiz enables first year engineering students to self-test their readiness to 
study their chosen courses by measuring and providing individualised feedback on their 
knowledge, interests and skills. This self-assessment can help students move from their 
diverse spaces into places where they are likely to achieve success. Get Set helps students to 
identify their attitudinal, motivational and cognitive strengths, and enables early identification 
of skills gaps, learning approaches, and psychological readiness.  
 
Methodology 
 
The Get Set quiz involves two parts: 

1. Get Set for Success Part 1: a 52-item multiple-choice online quiz that assesses 
students’ maths, physics, chemistry, and spatial abilities. 

2. Get Set for Success Part 2: an online set of questionnaires consisting of: 
a. International Personality Item Pool (IPIP, Goldberg, 1992) – 50 items 

measuring five factors of personality. 
b. Approaches to Study Skills Inventory for Students (ASSIST, Tait, Entwistle, & 

McCune, 1998) – 52 items measuring three approaches to learning (i.e., Deep, 
Strategic, and Surface). 
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c. Motivation and Interest in Engineering scale – 31 items newly developed for 
application in this research project to measure students’ motivation and interest 
in studying engineering. 
 

Students receive immediate individual feedback which focuses on empowering the individual 
to reflect on their prior experiences, knowledge, and skills, and enables them to be better 
informed of the pre-requisite skill sets and knowledge that underpin entry into engineering 
programs. Feedback from Part 1 was customised for each partner university to allow students 
to see at a glance the courses for which they are well-prepared, and the ones in which they 
might need to revise or seek additional support for their particular degree and major. The 
feedback includes links to resources that they can use to address any identified knowledge 
gaps.  
 
Part 2 of the Get Set quiz was designed to help students better understand the skills and 
knowledge required in an engineering degree and to be an engineer. The personalised 
feedback on their personality and approaches to learning is also of great value to students as 
they reflect on ways they can direct their study efforts towards a successful and productive 
learning outcome. 
 
Prior to or during the first week of semester 1, 2012, all students enrolled in first year 
engineering courses at the five partner universities were sent information about the purpose of 
the Get Set quiz and how to access it. Timing of this advice proved to be critical, with those 
students who had access prior to commencing their studies being more likely to participate 
than those who had later access.  
 
Part 1 of the Get Set quiz was completed by 505 students across the five partner universities. 
The students self-assessed their competencies in maths (20 items), physics (14 items), 
chemistry (12 items), and spatial awareness (6 items). Part 1 took approximately one hour to 
complete, on average. 
 
While core knowledge and previous academic success are important predictors of future 
academic success (McKenzie & Schweitzer, 2001), non-cognitive factors have also been 
shown to be reliable indicators of success (e. g., Burton & Dowling, 2005, 2010). In order to 
get a fuller picture of abilities and traits that are likely to help students find their place in their 
study of engineering, a second phase of the Get Set quiz included measures of aspects of 
personality, approaches to learning, and motivation for and interest in engineering. Learning 
approaches have been shown to vary with age. Previous research has shown that mature-age 
students are more likely to have benefited from life experience when approaching their studies 
and tend to use a deep approach (Gijbels, Van de Watering, Duchy, & Van den Bossche, 
2005), using big picture strategies, while school-leavers are more likely to favour a surface 
approach, often related to their school learning experiences. 
 
The 50-item version of the IPIP (Goldberg, 1992) was used to measure the Big Five factors of 
personality: Extraversion – a person’s interest in interactions with others and levels of 
sociability; Agreeableness – a tendency to cooperate and trust others; Conscientiousness – 
self-discipline, reliability and persistence; Emotional stability – self-reliance and the ability to 
deal with anxiety; and Openness to Experience – creativity and a preference for novel 
experiences. The labels applied to the Big Five for this study were Extraversion, 



 

Annual Conference 2013    84 
	
  

Agreeableness, Detailed (i.e., Conscientiousness), Relaxed (i.e., Emotional Stability), and 
Creative (i.e., Openness to Experience).  
 
The 52-item ASSIST (Tait et al., 1998) was used to indicate the extent to which students’ 
learning was deep, surface, and strategic. A Deep approach involves finding meaning in what 
is being studied to maximise understanding. A Surface approach involves investing little time 
in the academic task and memorising information with rote-learning. A Strategic approach 
involves being guided by the assessment criteria and enhancing self-esteem through 
competition. 
 
A 31-item measure entitled Motivation and Interest in Engineering scale was developed by 
the project team to assess attitudes to engineering. Subscales were Functional/Creative (e.g., I 
like to know how things work), Idealism (e.g., I want to have a job that could change the 
world), Conceptual Engagement (e.g., I love maths), Organisation (e.g., I like to manage 
projects), Inquisitiveness (e.g., I have an enquiring mind), Ambition (e.g., I have high 
standards for academic work), and Self-Efficacy (e.g., I am confident I can complete my 
degree). 
 
A total of 285 students across the five partner universities completed Part 2 of the Get Set 
quiz in about week 3 or 4 of the semester. Part 2 took about 20 minutes to complete, on 
average. Students responded to each item on a 5-point Likert scale. The disappointing 
response rate to this second phase was due in part to its later administration. In 2013, students 
will be given access to both parts of the quiz as early as possible, prior to the commencement 
of their studies. At each partner university, students will be invited to participate in the Get 
Set quiz upon receiving their pre-admission information and letters of offer of a place in the 
engineering program. 
 
Despite the relatively low response rate in 2012, there were sufficient data to conduct some 
preliminary analyses. Academic success was defined in a variety of ways in this study. The 
simplest objective measure was grade point average (GPA) at the end of students’ first 
semester of study. While there were some variations in the way in which GPA was calculated 
at each of the partner universities, student results were able to be classified as follows: 7 = 
high distinction, 6 = distinction, 5 = credit, 4 = pass, 3 = conceded pass, 1.5 = fail. A second 
measure of success (Retention) was whether or not the students were still enrolled in the 
program, while a third measure (Progression) related to the number of courses passed. 
 
Results 
 
 
Table 1 shows that a number of the independent variables (i.e., both cognitive and non-
cognitive factors) were significantly correlated with the three outcome variables. Of the 
cognitive variables, Maths emerged as the most highly correlated variable with GPA, 
Retention, and Progression measures (p < .01), while Spatial Ability was moderately 
correlated with GPA and Progression (p < .05), respectively. Two of the personality traits 
(Detailed and Relaxed), one of the Motivation and Interest in Engineering subscale scores 
(Conceptual Engagement), and all three learning approaches were significantly correlated 
with GPA (p < .01). As expected, the only variable to negatively correlate with GPA was the 
Surface learning approach. A similar, but less strong, pattern of relationship emerged between 
cognitive and non-cognitive variables and our Progression and Retention measures.  
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Table 1: Correlations between cognitive and non-cognitive factors and 

measures of academic success 
 

 GPA Retention Progression 

Cognitive factors    

Maths        .35**        .27**        .47** 

Chemistry        .24**        .13*        .19** 

Physics        .27**        .10*        .15** 

Spatial        .11*          .10* 

Cognitive quiz total score        .37**        .20**        .34** 

Non-cognitive factors    

Personality    

Detailed        .26**   

Relaxed        .22**         .20** 

Approaches to learning    

Deep        .21**   

Strategic        .30**         .20* 

Surface       -.30**        -.16* 

Interest and motivation    

Functional/Creative         -.15* 

Conceptual Engagement        .27**         .21* 

Organisation         .15*  

Ambition        .16*        .15*        .22* 

Motivation and Interest total scale score        .21*   
Note. **p < .01, * p < .05 

 
As the Cognitive quiz total score was significantly positively correlated with each of the three 
outcome variables, it was decided that, for the purposes of parsimony, the overall score 
should be used in subsequent analyses rather than the separate discipline scores. While the 
various subscales of the Motivation and Interest in Engineering measure seemed to correlate 
at least minimally with each of the outcome variables, it was decided to investigate its 
properties separately for Retention and Progression and as an overall predictor of GPA. 
 
Regression analyses 

In order to determine the relative predictive value of the different independent variables in the 
study, hierarchical regression analyses, wherein the order that variables are entered into the 
analysis is determined by the researcher, were conducted for each of the three outcome 
variables. The order of entry at each step was informed by the correlation data. It is clear from 
Table 1 that cognitive skills are the strongest predictors of academic success. Therefore, in 
order to examine the unique additional contribution that the non-cognitive variables make to 
the prediction of success, cognitive skills were controlled for by entering the Cognitive quiz 
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total score at step one of the regressions. When evaluating the predictors of GPA, the 
Cognitive quiz total score (β = .37, t = 6.93, p <.001) was found to predict 14% of the 
variance in GPA (R2 = .14). 

When the Motivation and Interest in Engineering total scale score was entered at step 2, the 
increase in the prediction of GPA was significant (R2 = .17, F(1,140) = 5.2, p < .05). Scores on 
the three learning approaches (Surface, Strategic, and Deep) were added at step 3, increasing 
R2 to .22. However, the only one of these to make a significant unique contribution to the 
prediction of GPA was Strategic learning (β = .22, t = 2.4, p < .05). Personality variables, 
Relaxed and Detailed, were added at step 4. These were found to make no significant 
contribution. The regression analysis is summarised in Table 2. 
 

Table 2: Hierarchical regression of Grade Point Average (GPA) on 
cognitive and non-cognitive factors 

 
Dependent 
variable 

Independent 
variables 

β 
 

sr2 

 
β 
 

sr2 

 
β 
 

sr2 

 
β 
 

sr2 

 
  Step 1 Step 2 Step 3 Step 4 

GPA Cognitive quiz 
total score .37 .14** .32 .10** .34 .10** .34  .10** 

          

 

Motivation and 
Interest in 
Engineering 
total scale score 

  .18 .03* .12 .01 .10 .00 

          

 Deep learning     -.15 .01 -.13 .01 

 Strategic 
learning     .22 .03* .21 .02 

 Surface 
learning     -.10 .01 -.06 .00 

          

 Detailed       .04 .00 

 Relaxed       .09 .01 

  Step1 R2 = .14 
R2(adj) = .13 

Step2: R2 = .17 
R2(adj) = .15 

Step3: R2 = .22 
R2(adj) = .19 

Step4: R2 = .23 
R2(adj) = .19 

Note. * p < .05, **p < .01 
 

As expected, relevant course-related cognitive skills and knowledge are reliable and strong 
predictors of academic results. However, this analysis indicates that it is far from being the 
only key predictor. Interest in and motivation for studying engineering is also significant, as is 
a Strategic approach to learning. Strategic learners are motived to obtain the best possible 
mark by effectively organising their study time and learning environments. It is therefore not 
surprising that people with these characteristics aim to understand what they learn and relate 
new concepts to ideas already assimilated, and consequently achieve high academic success. 
While aspects of personality are also correlated with academic success, they make no 
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significant unique contribution beyond that already accounted for by the traits and attitudes 
already mentioned. 
 
Similar regression analyses were conducted on the Retention and Progression outcome 
variables. Again, as cognitive skills were the variables found to be most highly correlated 
with these outcome variables, they were controlled for by entering the Cognitive quiz total 
score at step 1 in each case. The Cognitive quiz total score (β = .25, t = 3.14, p <. 01) was 
found to predict 6% of the Retention measure (R2 = .06). Two of the Motivation and Interest 
in Engineering subscale measures (Ambition and Organised) were entered at step 2, but they 
did not add significantly to the prediction of Retention (R2 = .07, F(2,145) = 5.2, p > .05). 
 
When regressing the relevant variables onto the Progression measure, the Cognitive quiz total 
score at Step 1 (β = .45, t = 6.10, p <. 01) significantly predicted 20% of the variation in 
Progression. Two of the Motivation and Interest in Engineering subscales (Ambition and 
Conceptual Engagement) were added at step 2; Surface and Strategic learning were added at 
step 3; and the personality variable, Relaxed, was added at Step 4. Of all the later entered 
variables, only Ambition made a unique significant contribution to the prediction of 
Progression (i.e., the number of courses passed by students in their first semester). The 
regression analyses for Retention and Progression are summarised in Table 3. 
 

Table 3: Hierarchical regressions of Retention and Progression on 
cognitive and non-cognitive factors 

 

Dependent 
variable 

Independent 
variables 

β sr2 

 
β 
 

sr2 

 
    

  Step 1 Step 2   

Retention Cognitive quiz 
total score .25 .06** .24 .06**     

          

 Organised 
subscale   .00 .00     

 Ambition 
subscale   .02 .00     

  Step1 R2 = .06 
R2(adj) = .06 

Step2: R2 = .07 
R2(adj) = .05     

  β sr2 

 
β 
 

sr2 

 
β sr2 

 
β 
 

sr2 

 
  Step 1  Step 2  Step 3  Step 4  

Progression Cognitive quiz 
total score .45 .20** .45 .17** .48 .18** .49 .18** 

          

 Ambition 
subscale   .24 .05** .24 .04* .24 .04** 

 
Conceptual 
Engagement 
subscale 

  -.07 .00 -.06 .00 -.06 .00 
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 Surface 
learning     .11 .01 .15 .01 

 Strategic 
learning     .07 .00 .07 .00 

          

 Relaxed       .08 .00 

  Step1 R2 = .20 
R2(adj) = .20 

Step2: R2 = .25 
R2(adj) = .24 

Step3: R2 = .27 
R2(adj) = .24 

Step4: R2 = 
.27 
R2(adj) = .24 

Note. * p < .05, **p < .01 
 
At the end of the Part 1 of the Get Set quiz, students’ reactions to completing the cognitive 
quiz were assessed. Overall, the majority of students who completed the cognitive skills quiz 
responded positively to the self-assessments (see Burton, Dowling, Kavanagh, O’Moore, & 
Wilkes, 2012). Most students indicated that it flagged things they had forgotten and needed to 
revise (82%), and gave them insight into what was needed for first year (60%). Almost 75% 
of respondents indicated that they had a better idea of what they knew and didn’t know, and 
62% indicated that they had a better understanding of first year knowledge expectations. More 
than 25% of those who responded found it a confidence-boosting experience. 
 
Discussion 
 
Many engineering schools in Australia have experienced increased diversity in the 
characteristics of their commencing cohorts with many factors influencing their success in 
first year studies. The current project represents a cross-sector approach for testing the 
capabilities of first year students to facilitate entry pathways and progression rates in 
engineering programs. The project examines key factors that impact on students’ academic 
success and factors that influence students’ decisions to persist with their engineering studies. 
The complexities in articulating these factors into a national approach that has the flexibility 
to allow for institutional differences will be challenging, yet such an approach has the 
potential to assist engineering schools to better identify and attract prospective students with a 
predisposition towards engineering, thus enhancing the likelihood of progression and 
retention.  
 
The current findings concur with those of McKenzie and Schweitzer (2001) and Burton and 
Dowling (2005) who found that previous academic performance was a key predictor of 
engineering students’ overall academic success. The combined Cognitive quiz score was a 
key predictor of academic success at the end of students’ first semester of study; the 
Motivation and Interest in Engineering total scale score also contributed to the prediction of 
GPA at Step 2, with Strategic learning approach adding to the prediction of GPA at Step 3 of 
the regression analysis. Similarly, cognitive ability was again the key predictor of the 
Retention and Progression outcome variables. Only the Ambition subscale of the Motivation 
and Interest in Engineering scale made a unique significant contribution to the prediction of 
Progression (i.e., the number of courses passed by students in their first semester). The 
Ambition subscale taps into students’ attitudes to learning, including setting high academic 
and career goals. This indicates that providing support for effective goal setting and career 
decision-making is a key factor in student transition. 
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The personalised feedback provided by the Get Set quiz can help commencing students access 
support and develop an individual plan to address any gaps in knowledge and skills; use the 
self-assessments to enhance and manage their learning; and review and refine their career plan 
to become an engineer. Self-tests like Get Set thus have the potential to help first year 
students experience a sense of place, a sense of belonging to the engineering discipline. 
 
The current students will be tracked through first year and beyond to identify the key 
predictors of academic success, retention, and progression. Although these analyses are 
beyond the scope of this paper, it is anticipated that the preliminary data reported here will 
build towards a more comprehensive understanding of factors impacting on student attrition. 
A critical review of the first year student experience will also help to determine whether 
students find the personalised feedback from the Get Set quiz useful in supporting their 
learning in first year engineering studies. Overall, there was a strong positive student response 
to the Get Set cognitive quiz, for example. Initial feedback from students who engaged with 
the self-testing process suggests positive outcomes are likely to arise from students’ 
participation in both parts of the Get Set quiz.  
 
While there appear to be important benefits to students from completing the Get Set Quiz, the 
length of the quiz and its division into two sections reduces the chances of students’ 
completing it. It is possible that this limitation could be removed by making it a compulsory 
pre-requisite for program enrolment, or by offering some extrinsic motivation for completion. 
 
Conclusion 
The challenge for tertiary educators is to deliver a learning environment that is inclusive and 
caters for the increasing diversity among student populations. Knowledge of students’ 
learning profiles from the Get Set quiz can enable engineering educators to better design 
teaching environments that help all students to confidently engage in learning and achieve 
success (Burton & Dowling, 2009). Equipping first year students with self-management and 
study skills will enable them to engage with the engineering discipline as a place of learning; 
they can self-assess and reflect on their knowledge, skills and interests, and focus on their 
career goal of becoming an engineer.  
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