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ABSTRACT

This paper describes some broad changes in tertiary education in Australia since 1978, and a case study of changes in a Bachelor of Rural Science degree at a regional Australian university. Studies at UNE in 1978 and 1981 showed significant financial difficulties for first year students, and that BRurSc students, compared with BSc students, demonstrated less satisfaction, higher attrition, and more use of surface learning approaches. Information from UNE in 2001 suggests that financial issues are still of major concern, and BRurSc students, when compared to BSc students, demonstrate more satisfaction, lower attrition and no significant difference in learning approach. These relative changes in BRurSc experience have correlated with curriculum changes since 1978, involving reduced work pressures, increased independence, increased relevance, and reduced content. These parallel changes are in accord with current theory of the relationships between the tertiary context, and students learning experiences and learning approaches.

Introduction

In 1978, an otherwise favourable preface to a publication entitled ‘The Future of Higher Education in Australia” featured the following:

I am, however, surprised by the authors’ almost uniformly pessimistic assumptions about the future – involving decreasing enrolments, limited financial resources, declining job markets for educated men and women, a contracting manufacturing segment of the economy with attendant curtailment of both jobs and the need for scientific technology, and changes in secondary schooling that may bring increasing numbers of underprepared students to colleges and universities (Hore, Linke, & West, 1978:v).

Unfortunately, some of these ‘pessimistic assumptions’ appear to have been justified, and comprise part of the current changing agendas in Australian tertiary education. Since the late 1970s, the number of universities has significantly increased, within the current era of mass participation in tertiary education there have been recent declines in the traditional local undergraduate market (17-22 year olds), and competition for these students is increasing (Cameron, 2001). Smaller regional universities in particular are therefore encouraging non-traditional enrolments amongst mature aged, distance education students, and feeling particular pressure to provide excellent service. In addition to the widely publicised financial constraints faced by tertiary institutions (see e.g., Niland, 1999), are significant financial problems for individual students (McInnes, James, & McNaught, 1995). Student diversity has increased, along with concerns about the ‘gulf’ between school and university (McInnes et al., 1995) and how best to support underprepared students. Concerns exist about declining quality of tertiary education due to reduction of content and standards - the ‘dumbing down’ of courses - in response to some of these factors. Simultaneous claims are made that generic skills, learning approaches and quality learning for real understanding would benefit from reduction of excessive content in some contexts (see e.g., Ramsden, 1992).

With specific reference to Australian tertiary science education, Niland (1998) noted that student interest in science in general is declining, and agricultural science seems to be under particular pressure (Falvey, 2000). Higher HECS fees for science students and relatively low salaries for science graduates are perceived to be contributing factors to lower demand for science courses (Niland, 1998). There have also been changes in secondary schooling in science, with dramatic declines in students taking 4-unit Science, Physics and Chemistry, possibly because of shortages in science teachers (Niland, 1998). This is matched by massively increased enrolments in less advanced subjects such as Science for Life, which as noted by Niland (1998 p. 3), ‘hardly represent the high road into University Science’. Entry via the low road has significant implications for first year university science, as much research indicates that background knowledge strongly influences both learning approaches and performance (e.g., Biggs, 1970a; West & Pines (1985) cited in Prosser & Trigwell, 1999), with a deep learning approach favoured by a higher level of background knowledge (Prosser & Trigwell, 1999).

So it seems that these 1978 ‘pessimistic assumptions’ have fairly accurately forecast many changes over the past twenty years: in tertiary science, in regional universities, and in the diversity, learning approaches and learning satisfaction of students. This is the broad picture, sadly familiar to many of those involved in tertiary science education in Australia. 

The major purpose of this paper is to take a much finer-scale look back at the recent past, and to explore changes in some of the above issues from the late 1970s to now for first year science students at the University of New England (UNE), a regional Australian university. This is possible in part because of a rich description of some of these issues provided in two publications based on research at UNE in the late 1970s. These are a case study of some of the factors influencing student satisfaction (Watkins, 1978), and an investigation of factors influencing preferred learning approaches of first year internal UNE students, including science and rural science students (Watkins & Hattie (1981). Specific aims are to:

1. Compare current learning approaches of first year Science and Rural Science students at UNE with those reported from the same institution by Watkins and Hattie (1981). 

2. Compare student satisfaction on various issues with those investigated by Watkins (1978).

1 Learning approaches

Since the late 1970s, research into student approaches to learning has flourished, and the constructs of deep (D) and surface (S) preferred learning approaches that emerged from this research have been widely recognised in the literature. Early milestones include the phenomenographic work of Marton and Saljo (1976) in Europe, and the development of instruments to quantify students’ learning approaches including (among others) the Approaches to Study Inventory (ASI) from the Lancaster group (e.g., Entwistle, Hanley, & Hounsell, 1979) and the Study Process Questionnaire (SPQ) in Australia (Biggs, 1979). Despite some criticism (Christensen, Massey, & Isaacs, 1991) the SPQ, and variations thereof, has been used widely in the context of tertiary science education (e.g., Hegarty-Hazel & Prosser, 1991; Zeegers, 1999; Zeegers, 2001)
The research on learning approaches at UNE by Watkins and Hattie (1981) comprised two studies. The first used the precursor to the SPQ, Biggs (1976) Study Behaviour Questionnaire (SBQ), to investigate aspects of students’ personalities potentially influencing their learning approach. A follow up study used the SPQ (Biggs, 1979), to examine learning approaches of first year fulltime internal students, in particular the differences relating to sex, faculty and age differences found in the previous study.

Findings from Watkins and Hattie (1981) that are directly comparable to the present study are:

1. B RurSc students scored more highly on S motivation than BSc students. This is of particular interest as it is entirely consistent with a stereotype of current first year rural science students that could be summarised as ‘wanton youth, Egocentric and uncouth’ (Bonnie Robertson, June Orgy, University of New England, 1978). This finding (it must be admitted) was expected to be repeated in this study.

2. Males scored more highly on S strategy, and females more highly on a D approach, both motivation and strategy

3. Deep learning approaches (both motive and strategy) were more common in students 21 years old or more. Both of these findings are consistent with other research, and were expected to be confirmed here.

4. A S learning approach was negatively correlated with GPA in all faculties, but particularly in the Science and Rural Science faculties. Given the well established link between surface approaches and poor educational outcomes (Prosser & Trigwell, 1999; Ramsden, 1992) evidence of a similar trend was also expected to be demonstrated.

Method 

The more recent data on learning approaches presented here were collected at UNE in 2001 as part of a broader postgraduate study by the senior author. Data were collected from internal science students enrolled in a first year science unit, which is a prerequisite for all students undertaking a Bachelor of Rural Science (BRurSc),  Bachelor of Natural Resources (BNatRes), and is taken by over 65% of Bachelor of Science (BSc) students. The unit is a traditional introductory programme with 3 typically transmission-type lectures and a practical per week, assessed by a 50% final theory exam, 35% for three practical tests throughout the year and 15% written assignment. The students’ learning approaches were investigated prior to the commencement of the unit, during regular afternoon practical sessions of the preceding unit in the last week of semester one, using the revised two-factor SPQ (Biggs, 2001). This questionnaire contains 20 items on a 5 point Likert scale, investigating the two dimensions of deep and surface learning orientations. Each of these factors comprises two subscales, reflecting the motives and strategies that together define the particular learning approach. Learning approaches in a more specific context in the unit were also measured midway through the semester two unit, using a two factor version of the SPQ modified for use at the topic level (see e.g., Hegarty-Hazel & Prosser, 1991).

Statistical analyses using SPSS in conjunction with Pallant (2001) were performed on the 2001 data. The SPQ and modified SPQ D and S factor scores were strongly positively correlated (D r=.416, p =.003, S r=.535, p =.000), and given that the more generally worded SPQ was used in the earlier research, SPQ data only were used for comparisons. Clearly, absolute scores were not directly comparable (the two versions of the SPQ used were different, with different numbers of items per scale), however, relative differences between groups were. The aim of this procedure was to make specific comparisons with the findings of Watkins and Hattie (1981) outlined above, and statistical methods were chosen accordingly. Therefore one-way MANOVAs were conducted to compare the effect of gender and degree enrolment on all four SPQ scales, and a one-way ANOVA with planned comparisons was used to test for differences in D subscales in students 21 or older. While this procedure may inflate the possibility of a Type I error, it was considered the most appropriate given the well-circumscribed comparisons of interest together with relatively small sample sizes in some cases. Because GPA were not available in this study, the relationship between S and D learning approaches and exam mark (as an indicator of learning outcomes) was investigated, using Pearson product-moment correlation coefficients. Assumptions for all statistical analyses were checked, with no significant violations. 

Results

Mean SPQ scale scores for all the groups are outlined in Table 1, following Watkins and Hattie (1981) for ease of comparison. Two significant differences are identified, and summarised in Table 2.

	Table 1: Means and standard deviations of SPQ scales for internal students enrolled in a first year introductory unit in The Faculty of The Sciences.

	
	Gender
	Degree enrolment
	Age

	Scales
	Male
	Female
	Science
	Rural Science
	18
	19
	20
	21+

	Surface motive (= .70
	14.41

3.64
	12.001

3.55
	12.12

3.90
	12.80

3.41
	13.05

3.99
	12.49

3.67
	13.33

3.68
	14.54

3.80

	Surface strategy (= .56
	15.57

3.23
	14.69

3.42
	14.70

3.99
	14.40

2.38
	14.91

3.46
	15.00

3.43
	15.00

3.22
	15.69

3.35

	Deep motive (=.66
	13.30

2.95
	13.42

3.65
	14.09

3.60
	12.47

2.20
	12.95

3.93
	12.89

3.14
	13.33

2.99
	15.382

2.53

	Deep strategy (=.58
	13.27

2.91
	13.18

3.47
	13.82

3.59
	12.60

2.41
	13.77

3.13
	12.69

3.45
	12.25

2.89
	14.62

2.53

	N
	37
	45
	33
	15
	22
	35
	12
	13

	1 F(1,80) = 9.10, p=.003 (combined variables F(4,77)=2.66, p.=.039, Wilkes’ Lambda =.879)

2 F(1,78) = 5.35, p=.023

No other significant effects were found.


The summary findings from Watkins and Hattie (1981) that are comparable to the data in Table 1 are reproduced in Table 2 below, alongside equivalent findings from 2001.

	Table 2: Summary findings from investigations into UNE first year science student learning approaches, 1978/81 and 2001.

	Watkins 19782
Watkins & Hattie 19811
	Present study, 2001

	1. B Rur Sci students scored more highly on S motivation than BSc students1. (However they previously reported more intrinsic motivation than BSc or BNat. Res. students2)
	No significant difference between B. Rur. Sci and BSc (or B.Nat. Res.) students on S motive.

	2. Males scored more highly on S strategy, and females more highly on a D approach, both motivation and strategy1
	Males scored significantly more highly on S motive only.

	3. Deep learning approaches (both motive and strategy) were more common in students 21 years old or more1
	Deep learning motive only was significantly higher in students 21 years old or more.

	4. A S learning approach was negatively correlated with GPA in all faculties, but particularly in the Science and Rural Science faculties1
	A S learning approach was not significantly correlated with exam performance in a first year science unit (r=.016, p=.891, N =73). (Nor was there any significant correlation between a D approach and exam peformance (r=.043, p=.718, N = 73))


Discussion

Watkins and Hattie (1981: 392) concluded on the basis of their results that it was ‘the young and the male students, particularly in the Science-based faculties, who tend to be most in need of study methods counselling’. The present study also found that young males are more likely to have a S learning approach, but the issue of study skills intervention with such students (indeed any students) is problematic. Many studies have shown that the students most in need of study skills support are least likely to seek it (e.g., McInnes et al., 1995), and S motivation is likely to be a contributing factor to this problem. Biggs (1970a; 1970b) suggested that ‘unilateral’ study skills support was unlikely to be effective in the absence of changes internal to the student, and that effective study intervention needs to take account of the complex interplay of factors of the person, task and context by engaging the individual students at a deep level. It is hoped that the first year mentor program operating in The Faculty of The Sciences at UNE (Quinn, Muldoon, & Hollingworth, 2002) will fulfil precisely those conditions. Comments from senior Faculty staff have provided initial evidence of this program’s success (R Muldoon, pers. comm. 16 April 2002).

In comparing BRurSc with BSc students, evidence from earlier studies suggested a higher S motivation in BRurSc students. However, appearances notwithstanding, there is no evidence of current BRurSc students demonstrating higher S motivation than other students. 

That a S approach did not negatively correlate with exam performance in this study is noteworthy, given the strong negative association between S approach and GPA in the earlier study, and the well established link between S approaches and poor learning outcomes. This raises questions about the quality of understanding being tested in the exam. An analysis of the relevant exam provides some interesting information in this respect. The 2001 exam required students to provide written responses to 28 questions, plus 15 multiple choice questions in 2 hours. The time allowed for the written responses ranged from 2 to 7.5 minutes, with a mean of not quite 4 minutes. Many questions called for ‘brief’ explanations/descriptions. (In interesting contrast, the counterpart 1978 theory exam comprised 11 written responses in 2 hours, ranging from 5-15 minutes each with a mean of 10 minutes per question. It included questions calling for more relational responses, including an essay question).  So the particular context of the 2001 exam would seem to emphasise recall of reproduced knowledge, that is, reward S approaches (Ramsden, 1992).

2 Student satisfaction

Financial issues

According to Watkins (1978), a major source of dissatisfaction and difficulty for first year UNE students at the time was finance, ‘which is not surprising when the residential college fees are compared with the present level of government financial assistance’. A more colourful summary of students’ financial concerns at the time was in a cartoon from the Australian Union of Students (cited in University of New England, 1978), where a long-faced man announces that:

“As a new economy measure, a person who wants to receive TEAS must first present a doctor’s certificate to prove he’s suffering from malnutrition, or is, in fact, already dead…”

A current comparison of college fees with government assistance suggests that for individual students, the financial situation has changed for the worse (even excluding HECS liabilities). Table 3 shows that residential college fees at UNE currently consume substantially more of a student’s annual allowance than in 1978/79. 

	Table 3: Comparison of student government assistance and weekly accommodation costs for residential college students, UNE, late 1970s & 2002

	
	1978/1979

$
	2002

$

	Dependent student living away from home: maximum annual allowance
	2 3481
(TEAS)
	9 526 2
(Youth allowance)



	UNE College weekly fee (same college)
	35.003
	189.704

	Ratio of allowance: weekly fee
	67:1
	50:1


Sources: 
1: (Commonwealth Department of Education, 1981 p. 2)

2: (Commonwealth Department of Education Science and Training, 2002)

3: (Drummond College Information Handbook 1978)


4: (UNE college fee schedule 2002) 

A recent exit survey of withdrawing first year UNE students (Centre for Higher Education Management and Policy, 1999a), showed that student financial concerns are still a significant problem. The most frequently cited reason for withdrawing was ‘constant worry about having to get by from week to week’, cited by 43 % of respondents. Financial problems are not unique to UNE students, also being major reasons for withdrawal of first year science students from the University of New South Wales (Warwick-James, 1994) and the University of Technology, Sydney (Hegarty-Hazel, 1993). However, as noted by UNE’s Centre for Higher Education Management and Policy (1999b), financial issues are particularly problematic in rural areas where travel costs are often expensive and part time work hard to find. Financial problems may well be compounded for many UNE students who are from socio-economically disadvantaged backgrounds or rural and isolated areas, both of these categories being recognised as disadvantaged in higher education. Significantly, recent data show 41% of UNE students in the field of agriculture and animal husbandry coming from low socio-economic areas, which was 12 % higher than any other university in NSW (Commonwealth Department of Education, 2002).

Learning issues

In his study of student satisfaction at UNE, Watkins (1978) found that BRurSc and BNatRes students reported the highest dissatisfaction with teaching, specifically with course content and its perceived irrelevance to ‘the real world’ (Watkins, 1978 p. 50). BRurSc and BNatRes students also had shown previously much higher withdrawal rates (Watkins 1974 cited in Watkins, 1978). 

In contrast, information from 1999-2001(University of New England Planning and Institutional Research, 2002b) shows that for each of the past three years BRurSc students have scored about 20 points higher than BSc students on the Overall Satisfaction Index of the nationally administered Course Experience Questionnaire. Also contrasting with the situation in the 70s are recent attrition data for first year internal students, showing that BRurSc students had only two thirds the attrition rate of BSc students, with the BNatRes students still in between but much closer to the BSc rates in this case (University of New England Planning and Institutional Research, 2002a).

Changes in context 

The changes described in student satisfaction taken together with the learning approaches data show that financial concerns for tertiary students in general have become worse, and the relative learning experiences of BRurSc and BSc students have changed since 1978. Previously BRurSc students were relatively less satisfied, more likely to withdraw and showing more evidence of S learning motivation. In 2001 BRurSc students were relatively more satisfied with their learning experience, less likely to withdraw and reporting no significant difference from BSc students in learning motives or strategies. 

These data, however, do not indicate whether this relative change is due to an improved BRurSc experience, declining BSc experience or a combination of these. However, examination of the context of these changes shows substantial changes in the BRurSc programme since 1978, which does suggest the likelihood of an improved BRurSc experience. In 1979 the then Faculty of Rural Science was independently reviewed by what was known as the Peer Review. Outcomes of this review included reduction of science content by 30% in First Year and choice of units introduced within the BRurSc degree program (Passey, 1996). Although these changes were recommended by independent reviewers with input from the Australian Academy of Science, they were not to the liking of everyone. For example, Passey (1996 p. 189) contends that “the outcome of that review was a disaster in the eyes of those who can not accept that any science degree is improved by diminishing the amount of basic science in first year”. This highlights the tensions over reducing content, or ‘dumbing down’, that still characterise ongoing vigorous debate amongst academic staff committed both to student learning and to adequate content coverage in a rapidly expanding disciplinary area. Other changes since 1978 include reduction of contact hours for BRur Sci students by approximately one third to nearly on par with BSc students, the merging of the two originally independent faculties and introduction of measures to increase the relevance of the BRurSc course by addressing needs of graduates in communication, extension and social aspects (Hinch 1996). 

Clearly no direct cause and effect relationships can be drawn between these context factors, and the changes in relative student satisfaction, attrition and learning approaches reported here. However, it is noteworthy that since Watkins’ & Hattie’s research, there has been amelioration of the heavy work pressures, increased independence, increased relevance, and reduction of content in the BRurSc curriculum. This has correlated with relatively higher satisfaction in B RurSc students and a lower relative S learning approach in current first year BRurSc students, which is entirely consistent with current theory of the relationships between the tertiary context and students learning experiences and learning approaches (Prosser & Trigwell, 1999; Ramsden, 1992). 

It appears from this study that despite significant changes in Australian tertiary education sector, especially in aspects of financial resources, science, regional universities and student diversity, the relative quality of the first year experience for BRurSc students at UNE has improved since 1978.
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