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Abstract
This paper reports on the use of an online, resource-based learning (RBL) approach in first year psychology at Deakin University. Differences between on- and off-campus students that emerged are examined in the context of the learning goals and study approaches of the two student groups and their attitudes to using computers. Unlike the on-campus students who were less positive about working with computers and reported confusion about how and what to study for the unit, the off-campus students reported feeling confident they had a good study strategy and were more positive about computers. The off-campus students also reported that they spent more time working with electronic resources and attached greater value to them. While all students valued the prescribed resources, the off-campus students found some of the optional, electronic resources valuable because they added to the learning experience. These students also reported greater use of the computer mediated communication available as part of the online learning environment, and valued this functionality more highly than did the on-campus students. These findings highlight the need to take into account learner characteristics when designing learning environments that cater for individual differences and preferences. While online-supported RBL approaches have the potential to cater to the diverse needs of students, learning environments need to be designed, structured and delivered so the learning experience can be customised to the needs of different student cohorts, while preserving the overarching, pedagogical goals.  

Introduction

Research, theorising and practice in the development and use of technologies such as the internet for educational purposes seem to emanate from two different contexts in higher education around the world. The first is where technology is deployed in the service of on-campus classroom teaching, often supplementing face-to-face teaching. The second is where technology supports the learning experience of off-campus students for courses that are online-dependent or fully online. Such disparate worlds of e-learning activity might rarely acknowledge the theorising and good practice of the other. Dual mode institutions, however, must concurrently engage with the challenges of designing learning environments used by both on- and off-campus students. The central question is to what extent can learning environments, incorporating significant e-learning components, be generically designed to help achieve the desired learning outcomes of such courses, while at the same time catering to the diverse needs of the students. This question requires deeper examination of the profiles of various student cohorts who undertake the courses. Geographic location alone may not be the sole differentiator of what these students bring to the learning experience, how they engage with it, and what they might learn. If student cohorts differ in more than their mode of study, then this has implications for the extent to which learning environments can be standardised for all learners as opposed to containing points of customisation catering for particular learner cohort needs. This in turn raises the question of the extent to which corporate learning management systems can sustain appropriate customised learning experiences within an environment of common overarching elements. 

These issues are examined in relation to a first year, multi-modal psychology course offered at Deakin University. In 2001, the course, which is offered to over 1000 students studying on three campuses in three Victorian cities, and off-campus nationally and internationally, adopted an online-supported, resource-based learning (RBL) approach. Research on the impact of the online RBL approach on various aspects of student learning was conducted to investigate whether learner characteristics are related to self-reported use of online learning materials, and specifically examined whether differences could be discerned between student cohorts by mode of study. Measures of learning goals (mastery and performance) and study strategies (rehearsal, elaboration, lack of strategy) were obtained from a large group of students studying the course. Their self-reported use of the resources (both prescribed and optional) provided electronically and in print form was examined with respect to their learning goals and preferred learning strategies, attitudes to computers and interest in psychology. The amount of time spent working with the material, the perceived value of the materials for helping students meet the assessment requirements of the course, and the extent to which students report they used various resources as part of their normal study routine were examined. These data form the basis of analysis around issues of similarities and differences in the on- and off-campus cohorts who undertook the course. The significance of the results is grounded in the overall debate around standardisation versus customisation in the creation of sustainable learning environments in such contexts. Software solutions that can be customized have been part of corporate marketing strategies for a while now. This approach is also gaining prominence in the area of e-learning, as evidenced by the evolution of learning management systems with increasingly sophisticated functionality. The impact of learning software solutions that provide opportunities for customization and standardization has been discussed by Holt et al. (1995) in relation to the development of computer-assisted learning software that produced customised problems determined by students' particular learning needs in first year accounting. However, beyond such discipline-specific applications, there appears to be have been less reporting on these tensions and possibilities in relation to the implementation of institution-wide online teaching/learning systems.. 
Teaching and learning in first year psychology

Many factors have placed pressures on universities to change their teaching practices to enhance the quality and efficiency of teaching and learning. These pressures include diminishing public funding, diversity of student cohorts, accelerated uptake of information and communications technologies, the need for students to develop employability skills, and the need for more flexible, student-centered study arrangements. The review of Australian higher education, Higher Education at the Crossroads (2002) outlined the implications for designing learning environments taking account of pressures on the system:

Mass higher education means a different sort of higher education system, with different parameters and expectations for students, academics and the community. It requires rethinking the design of learning experiences and courses, teacher-student contact, and the role of the academic. It necessitates re-examining the way courses are delivered, the implications of institutional policies and practices and recognising that systems of support for learning are as important as the delivery of subjects and courses (Issues Paper, Striving for quality: learning, teaching and scholarship, Higher Education at the Crossroads: A Review of Australian Higher Education, 2002, p.5).

At the first year level, dual mode teaching universities that offer courses to large numbers of students studying on- and off-campus feel these pressures strongly. Such pressures confronted Deakin University’s first year psychology course. In response, the teaching of this course has undergone a series of changes in recent years, mainly due to the difficulties of teaching large numbers of students from diverse backgrounds, studying on- and off-campus. For this large student group, traditional teaching approaches no longer catered for the range of abilities, learning styles, and particular needs of different cohorts of students. The way the content was delivered was changed to a flexible, online-supported resource-based learning (RBL) approach so that students were provided several avenues and multiple resources to assist their mastery of the subject matter. The rationale for this move was to make the course more accessible for off-campus students, enrich the course for on-campus students, develop students’ independent, self-directed learning skills, and allow staff maximum control over development, thus ensuring currency of material. Both the format of lectures and the composition and mix of traditional, digital and online learning resources were changed. In doing so, the focus of the course innovation was the shift to an online-supported RBL approach to cater for the perceived diversity of student learning needs and styles.

Defining resource-based learning In recent years the Internet, video conferencing, computer-mediated communication and other information technologies have become powerful educational tools, widely used in the tertiary education area.  Online learning environments that include elements such as multimedia materials, synchronous and asynchronous online discussion, computer based assessment and computer managed learning, such as the Psychology Electronic Warehouse used in Deakin’s first year psychology course (Lovegrove, Armatas, Clarke & Holgate, 1999) are becoming increasingly common.  Publishing houses have been quick to realise the popularity and potential of computers for educational purposes, and now routinely provide online resources to supplement traditional print-based resources.  Now, students who purchase a text for a course can also access a range of quality online resources as part of their learning experience. The availability of high quality, commercially produced online resources is a boon for the busy academic wanting to offer a variety of resources to students. Resource-based learning (RBL) offers learners the capacity to ‘…depend far more on materials, and far less on face-to-face teaching, than they do in other types of learning systems’ (Rowntree, 1997, p.1). RBL demands that students actively engage with multiple learning resources with well-articulated educational purpose (Laverty, 2001). This type of learning environment does not exclude group interactions in the classroom and/or mediated through some computer-based communication environment. RBL approaches incorporating both independent resource-based learning and classroom-based learning in varying degrees have been described as ‘hybrid’ RBL systems (Gibbs, Pollard, Farrell, 1994). The increasing use of electronic and online learning resources further transforms RBL into online-supported RBL hybrid systems, with the use of online seen as important for developing generic information and IT literacy skills.

The course’s RBL environment 
Students studying during 2001 were required to use Deakin University’s Learning Management System (LMS) TopClass to access study guidance, assessment information, class announcements and discussion. Learning management systems support learning environments in which the computer program automates much of the administration associated with teaching and the assessment of students’ mastery of learning objectives; supports the creation and operation of communication and collaborative spaces; and allows teaching staff to more easily prepare and deliver a range of learning materials in a range of delivery formats. The LMS represented the online-supported element of the learning environment, with the study guidance directing them to several other resources including texts, CD-ROMs, and web links, some of which were prescribed and some optional for study purposes. As outlined in Table 1, the learning environment consisted of pre-packaged learning resources (some accessed through the LMS), a communication environment, and for on-campus students, face-to-face classes. Since the range of resources available to students was quite extensive, it was anticipated that students would exercise choice within the time constraints imposed by their study timetable. Of interest was whether on- and off-campus students differed with respect to their study motives and approaches and attitudes to working with computers, and how this influenced their use of the resources available in the online-supported RBL environment. 

Table 1

Elements of the learning environment

	Prepackaged learning resources
	Computer-mediated communication
	Face-to-Face Teaching (for on-campus students)

	Printed material
	Announcements
	Lectures

	Prescribed

· textbook 

· text on report and essay writing


	Optional

· Student practice test and review manual
· Printed induction to online environment
	Announcements from the Unit Chair on administrative and teaching matters.


	One two-hour lecture per week

	Electronic resources
	Discussions
	Contact with tutors

	Prescribed

· Study guide 

· Student Manual 

· Assessment requirements 
· Introduction to Psychology 
· Electronic Warehouse 

	Optional

· Psychology Place Website
· Publisher Website
· CD-ROM to accompany prescribed textbook
	Discussions about course content and administrative matters - 

Emails to individual students for private communication were also possible.
	Eight one-hour practical classes across the semester.

Consultation room access to tutors as required for personal study queries/difficulties.




Focus of the current study

This study was conducted to investigate how different types of learner characteristics influence students’ engagement with the online-supported RBL environment. The characteristics of interest were learning goals, preferred study strategies, interest in the subject, and attitudes towards computers. The significance of these four factors is described briefly to provide an overview of why it was considered important to include these measures in the study.

Learning goals. Mastery and performance are two types of goals that relate to what students hope to achieve in taking a unit of study (Harackiewicz, Barron, Carter, Lehto, & Elliot, 1997). Students with a mastery goal focus on learning and skill development, which is widely viewed as the best way of pursuing competence in academic contexts. Research has shown that mastery goals are associated with adaptive learning behaviours such as high levels of effort and task persistence. In contrast, performance goals focus on demonstrating competence, particularly with reference to others. This type of goal orientation has been linked to behaviours such as surface level processing of material and avoiding challenge (Harackiewicz, Barron, Tauer, Carter & Elliot, 2000). A third type of goal orientation identified in the literature is work avoidance, which describes students who are not positively motivated in the classroom and who try to minimize the amount of work they do. Not unexpectedly, work avoidance goals have been associated with negative effects on learning (Harackiewicz et al., 2000).

Preferred study strategies. Along with learning goals, students bring preferred study strategies to learning situations. When describing the types of strategies used, the distinction has been made between behaviours where students try to synthesise and integrate information with existing knowledge (elaboration), and those involving memorising important information (rehearsal). Research has shown that mastery goals are associated with use of elaboration strategies, while rehearsal is more likely to be used by students who adopt performance goals (Harackiewicz et al., 2000). 

Interest. Students differ in their level of interest in the subjects they study and thus the level of interest they bring with them to the learning situation. Capturing and holding students’ interest is an important element in promoting learning and so it is important to measure students’ level of interest in order to understand their reactions to different learning environments. Computers can be used to create situational interest and can provide a rich array of learning resources that students can use in their own time and their own way to enrich their learning experience.  They offer the potential to cater to differences in students’ preferred learning approaches, level of interest and motivational goals.  However, a major impediment to realising these benefits exists for some students in the form of computer anxiety.  

Computer anxiety. Computer-mediated learning introduces an additional complication in the form of negative reactions some individuals may have to working with computers, which may impact on their enjoyment and learning. Computer anxiety refers to an individuals’ anxiety or fear toward using computers (Carlson & Wright, 1993) and has been found to result in negative behaviour such as distractibility and avoidance (Smith & Caputi, 2001). Studies indicate that males tend to have more self-confidence with computers (Busch, 1995; Durndell et al., 2000), and hold more positive attitudes towards computers than females (Anderson & Hornby, 1996) and that older adults are more positive and less anxious about computers than younger individuals (Dyck & Smither, 1994). Therefore, attitudes to computers are an important factor that needs to be taken into account when examining reactions to e-learning environments.

Aim of the study

The aim of the current study was to investigate differences between students as a function of age and mode of study with respect to their reported use and perceived value of the online-supported RBL environment. In doing so we wanted to determine how well a standardised learning environment catered for the diverse needs of the students studying the unit and what factors influenced how students used the available resources. While a “one size fits all” approach was used in designing the learning environment and selecting the resources, it was expected that students would exercise choice with respect to the elements they used. Of particular interest were differences between on- and off-campus students, as these two student groups have different backgrounds and experience. Off-campus students studying first year psychology are typically older and in full-time paid work. They tend to be highly motivated and organised, factors which are critical to success when studying is just one of many things being juggled in a busy life. In contrast, the on-campus group consists mainly of school leavers - recent high school graduates, aged 18 to 20 years, with little employment history apart from part-time work. These students have much to cope with in their first year at university, including learning discipline knowledge, what it means to be a university student, how to study, how to use technical systems and how to become independent learners. Given these differences, off-campus students were expected to have stronger learning goals and well defined study strategies. In contrast, the on-campus students were expected to be less certain about their learning goals and learning strategies and possibly less positive and more anxious about using computers. Across the whole of the first year group, it was predicted that students with a mastery orientation and high interest in psychology would report using a greater range of resources in the RBL environment. Given the availability of both print and computer-based resources, it was predicted that attitudes to computers would influence the type of resources used. In particular, students reporting high computer anxiety and lower computer liking were expected to spend less time online using computer based resources.

Method

Participants

The majority of students enrolled in first year psychology courses at Deakin are aged 18 to 20 years and studying on-campus. Fewer students enroll to study in off-campus mode, and those that do tend to be older, with very few school leavers studying the unit in this mode. Regardless of study mode, nearly twice as many females enroll in psychology than males. The sample in the current study is typical of this pattern. A total of 731 students agreed to be part of the study, with 58 students enrolled off-campus. Females dominated the sample (n=602), with only 109 males (18 participants did not provide their gender) taking part in the study. Table 2 provides a breakdown of the sample by age and mode of study. Since a chi-square test showed no association between gender and age, combined data are presented. As shown in Table 2, the off-campus students were older than the on-campus students, with 85 percent of on-campus students being aged 18 to 20 years, compared to only 30 percent of off-campus students. 

Table 2

Breakdown of sample by age
	Age Group (years)
	Percentage Frequency

	
	On-campus
	Off-campus
	Total

	18-20
	85%
	30%
	79%

	21-25
	8%
	19%
	9%

	26-35
	5%
	34%
	8%

	over 35
	2%
	17%
	4%

	TOTAL
	100%
	100%
	100%


The breakdown of the sample by course is shown in Table 3. The diverse backgrounds and interests of these students is underscored by the fact that students in this unit are completing degree courses in arts, arts/education, science, computing, engineering, commerce, law and the health sciences. Since a chi-square test showed no association between course and mode of study, combined data are presented.
Table 3

Breakdown of sample by course enrolment

	Course*
	Frequency (%)

	
Arts
	209 (28.6)

	
Arts/Education
	169 (23.1)

	
Health Sciences
	258 (35.3)

	
Other#
	95 (13.0)


*
A chi-square test showed that there was no association between course and mode of study, so figures for on- and off-campus combined are reported.
#
consists of students studying Engineering, Commerce, Law, Social work, Science, and Computing.

The research instrument
To obtain the measures of interest, a detailed instrument was compiled containing 160 closed and 5 open-ended questions. The instrument included:

· items that assessed students' study habits; where they accessed the online resources; amount of time working with the online learning environment; difficulty in accessing, using and navigating around the online system; and students’ usage and perceptions of the value of the print, digital and online learning resources which constituted the overall RBL approach;

· Computer Attitude Scales (CAS) (Loyd & Gressard, 1985) to assess each student's computer confidence, liking, and anxiety and the extent to which they perceive computers are useful. Each of the four scales has ten items, to which participants respond on a five-point likert scale (1=strongly disagree, 5=strongly agree), with higher scores on each scale being indicative of more positive attitudes towards computers. 

· Learning Goals scales developed by Harackiewicz et al. (2000). The first scale, Mastery, measures the extent to which students focus on learning and developing skills. The Performance scale assesses the extent to which students self-report that they engage in behaviours designed to demonstrate competence. The last scale, Work Avoidance, assesses the extent to which a student's goal is to engage in avoidance behaviours or minimise effort. The Mastery and Performance scales consist of six items each, while the Work Avoidance has three items. All items are scored using a five-point likert scale (1=strongly disagree, 5=strongly agree).

· Study Strategies (Harackiewicz et al., 2000) Students’ self-reported use of three study strategies was assessed. The Elaboration scale consists of five items that assess the extent to which students report that they try to explain key concepts in their own words, make connections between new and previously learned knowledge and try to relate concepts together. The Rehearsal scale is also made up of five items and measures the extent to which students report they use surface strategies such as memorization and repetition to study for the course. The third scale, labelled Lack of Strategy, has three items and is designed to measure whether a student feels they lack an appropriate study strategy for the course. All three scales are scored using a five-point likert scale (1=strongly disagree, 5=strongly agree) with higher scores indicating greater endorsement of the approach. 

· Interest in Psychology (Harackiewicz et al., 2000) This scale measures the student's enjoyment and satisfaction with the psychology course. The ten items in this scale are scored using a five-point likert scale (1=strongly disagree, 5=strongly agree). The scale range is 5 to 25 with higher scores indicating greater interest.
Instrument administration and data analysis procedures
On-campus students completed the research instrument in the tutorial class held in the second last week of semester. Around the same time, off-campus students were mailed the instrument and students returned completed forms in a reply-paid envelope. All responses were anonymous. Preliminary data analysis included calculation of summary scores for the scales making up each of the measures and reliability analysis. All the scales except Work Avoidance showed good reliability. Given the poor reliability of the Work Avoidance scale (( = .51), this measure was not included in further analyses. Scale means and reliability coefficients for the scale measures used in subsequent analyses are shown in Table 4.

Table 4

Scale means and reliability coefficients for the Goals, Study Strategies, Interest and Computer Attitudes Scales 
	Scale


	Mean
(Standard Deviation)
	Cronbach’s

Alpha

	
	On-campus

(n=673)
	Off-campus

(n=58)
	Total

(n=731)
	

	Goals
   Mastery
	  7.6 (1.6)
	  7.9 (1.5)
	24.2 (3.6)
	.76

	   Performance
	12.7 (3.6)*
	11.2 (4.2)*
	19.8 (5.1)
	.81

	Study Strategy
   Elaboration
	20.3 (3.1)
	20.6 (2.5)
	20.4 (3.3)
	.82

	   Rehearsal
	17.9 (3.9)
	18.6 (3.0)
	18.1 (4.1)
	.74

	   Lack of strategy

	10.8 (2.9)*
	  8.0 (3.1)*
	10.5 (3.2)
	.80

	Interest


	33.1 (7.6)
	36.5 (8.0)
	35.3 (7.6)
	.88

	Computer Attitudes Scales

   Computer confidence

   Computer liking

   Computer anxiety

   Computer usefulness
	32.1 (7.4)*

26.9 (7.6)

34.6 (7.8)*

37.9 (5.7)
	36.7 (6.7)*

30.9 (8.6)

39.5 (7.3)*

39.8 (6.5)
	32.7 (7.5)

29.4 (6.2)

35.2 (7.9)

38.2 (5.8)
	.88

.73

.90

.82


Note: means in the same row marked with an * are significantly different at the .01 level. See the results section for further details.

Several statistical techniques were used to analyse the data. Where on- and off-campus students were compared on one measure or score a t-test for independent samples was used. For comparison of the two groups on multiple variables, multivariate analysis of variance (MANOVA) was used. For both types of analyses, all assumptions underlying the analyses were tested and met. A significance level of .01 was adopted for all analyses.

Results of study: comparisons of on- and off-campus student cohorts

Reported study patterns

Students reported that on average, less than 50% of their time studying for the psychology unit was spent online (i.e. using a computer or accessing the LMS). Approximately 25 per cent of the sample reported accessing the online learning environment from home for three or more hours per week. However, the majority of students reported studying online using computers in the university computing laboratories, which is not surprising given the high on-campus enrolment for the unit. No significant difference between on- and off-campus students for the percentage of study time spent online was found. However, a significant difference between on- and off-campus students for total number of study hours was found (see Table 5).

Table 5

Amount of study time for on- and off-campus students and comparison of percentage of study time spent using a computer

	
	On-campus (n=634)
	Off-campus (n=53)

	
	Mean (sd)
	Mean (sd)

	Hours per week spent studying for the psychology unit
	3.8 (2.4)
	6.4 (3.4)*

	Percentage of study time per week spent studying using a computer
	43.7% (27.4)
	38.9 (27.0)


* A t-test for independent samples showed a significant difference, t(685)=7.5, p<.001, between on- and off-campus students for total number of study hours.

Preferred study media

In response to the question about their preferred media for studying, students overwhelmingly endorsed print material. Their reasons for this were that it was more portable, it could be annotated as they read, and/or they didn’t have easy, convenient access to the Internet. On-campus students were more likely to nominate print than off-campus students, who were more interested in a variety of media because it helped to keep them motivated, and because the use of a variety of media helped them learn difficult concepts by presenting them in different ways. A fifth of the students nominated online as their preferred medium either on its own or in combination with other media.

Accessing and using the coursework through the learning management system

Regardless of the mode of study, over half the students (approximately 55%) found the online learning management system (LMS) difficult or very difficult to access. Although induction notes were available on the unit website to assist students with accessing and learning to use the LMS, students had to find their way there to read or download the instructions. A similar pattern emerged in response to the question on how difficult it was to find material in the online learning environment.  Approximately 64% of on-campus students and 44% of off-campus students reported it was difficult or very difficult to find material.  In contrast, the material was reported to be easy or very easy to access by around 34% of on-campus students compared with 55% of off-campus students. A multivariate analysis was conducted to investigate differences between older (21+ years) and younger students (18-20 years) and on- and off-campus students with respect to scores on ease of access to, learning to use, and finding material in the LMS. There was no significant difference between the two age groups on any of these measures. While, off-campus students reported significantly less difficulty finding material in the LMS than on-campus students, there were no differences between the two groups for accessing and learning to use the LMS. These results are summarised in Table 6. Since there were no differences as a function of age, results are reported for on- and off-campus only. 

Table 6

Comparison of perceptions of on- and off-students regarding their use of the LMS

	Measures#
	Mean (sd)

	
	On-campus
	Off-campus

	Accessing the LMS
	2.2 (.87)
	2.4 (.89)

	Learning to use the LMS
	2.4 (.81)
	2.6 (.72)

	Finding material in the LMS
	2.1 (.82)*
	2.5 (.75)*


*
indicates that means in the same row are significantly different at the .01 level.

# 
Scale range is 1-5 for all measures. Higher scores indicate more positive attitudes towards the LMS.

Using the communication tools and web links in the learning management system

The majority of students (on-campus 77.0%, off-campus 88.1%) reported that they read the announcements posted by the teaching staff.  A quarter of the on-campus students reported that the announcements were not useful, compared with only 7.2% of off-campus students. Over 50 per cent of on-campus and 80 per cent of off-campus students found the announcements useful or very useful. The discussion postings by students and staff about a range of issues relating to the course material were read by over half the students.  As with the announcements, substantially more off-campus students (67%) than on-campus students (30%) reported these discussion postings to be useful. Similarly, more off-campus students (63.4%) than on-campus students (50%) found the additional links provided to other online study resources to be useful or very useful.

Computer Attitude Scales (CAS)

A multivariate analysis of variance was conducted to compare scores on the CAS by study mode (on- and off-campus) and age (18-20 years, 21+ years). This analysis showed significant age differences for computer liking (F(1,639)=6.9, p=.009) and computer usefulness (F(1,639)=12.9, p=.000) and significant differences between on- and off-campus students for computer confidence (F(1,639)=11.7, p=.001) and computer anxiety (F(1,639)=13.2, p=.000). However, there was no interaction effect between age and mode of study for any of the CAS scores. The lack of an interaction effect between age and mode of study indicates that these two variables have separate and distinct effects on computer attitudes. The means for on- and off-campus students for the CAS scores are provided in Table 2, while those for younger and older students are given Table 7. The results of this analysis indicate that off-campus students were more confident in their ability to use computers and less anxious about working with computers than were on-campus students. Students who were older (21 years plus) saw computers as more useful, and enjoyed working with computers to a greater extent than the younger students.

Table 7

Comparison of attitudes towards computers for younger and older students 
	Measures#
	Mean (sd)

	
	18-20 years (n=598)
	21 years + (n=52)

	Computer confidence
	32.1 (7.5)
	34.3 (7.0)

	Computer liking
	26.6 (7.8)*
	30.1 (7.5)*

	Computer usefulness
	37.7 (5.9)*
	40.1 (5.4)*

	Computer anxiety
	34.7 (7.9)
	36.3 (7.9)


# 
Scale range is 10-50 for all measures, with higher scores indicating more positive attitudes towards computers (high scores on Computer anxiety indicate low anxiety)

*
indicates that means in the same row of the table are significantly different.

Learning Goals, Study Strategies and Interest Scales

A multivariate analysis of variance was conducted to compare scores on the learning goals and study strategies measures by age (18-20 years, 21+ years) and study mode (on- and off-campus). This analysis showed significant age differences for the lack of strategy measure (F(1,676)=12.4, p=.000) and significant differences between on- and off-campus students for the performance motivation measure (F(1,676)=8.1, p=.004) and the lack of strategy measure (F(1,676)=19.2, p=.000). As with the analysis of CAS scores, there was no interaction effect between age and mode of study for any of the learning goals and study strategies measures, indicating that age and mode of study have separate and different effects on these measures. Means for on- and off-campus on these measures are detailed in Table 2, while Table 8 provides the means for older and younger students. This analysis shows that on-campus students endorsed performance related learning goals to a significantly greater extent than did off-campus students. Furthermore, on-campus students were significantly less confident that they had an appropriate study strategy for the unit. Similarly, students who were younger were less confident in their study strategy than the older students.

Table 8

Comparison of study goals and approaches for younger and older students 
	Measures
	Mean (sd)

	
	18-20 years (n=627)
	21 + years (n=53)

	Study Goals/Motivations


Mastery
	  7.6 (1.6)
	  7.9 (1.3)

	
Performance
	12.6 (3.6)
	12.6 (3.9)

	Interest in psychology
	33.0 (7.8)
	35.5 (6.9)

	Study Strategies


Elaboration
	20.1 (3.0)
	20.8 (3.3)

	
Rehearsal
	17.9 (3.9)
	18.4 (4.0)

	
Lack of strategy
	10.9 (2.9)*
	  9.3 (3.3)*


*
indicates that means in the same row are significantly different at the .01 level
Use of optional and prescribed resources

Despite some access difficulties, the level of usage and value ascribed to resources was quite high, given that some were optional. Data showed that the prescribed resources were used by a large proportion of the students, regardless of mode of study. Not surprisingly given their preference for print materials, the textbook was the most widely used prescribed resource. Good use of the optional resources was made by students, particularly those in print form. Almost 75 per cent of the students used the printed practice test and review manual, over a third of the students used it minimally. The psychology website, an optional electronic resource, was the least used resource, used by just under half (48%) of the students. The companion website for the text, which was also an optional resource, was used by just over half the students, but again, a third used it minimally. Similarly, more than half the students used the commercially produced CD that came with the prescribed text, but just over a third used it minimally. However, most students used the prescribed electronic resources. For example, the majority of students used the Psychology Electronic Warehouse (software developed by the School of Psychology to assist students with understanding research methodology) routinely (59%), although approximately one third used it minimally.

Students were asked about the usefulness of prescribed texts and other resources for helping them meet learning objectives and assessment requirements for the unit. Online resources were seen to be useful or essential to meeting these objectives by a clear majority of students. Although many were overwhelmed with the range of resources and were confused about what they should prioritise, the majority appreciated their value. Printed resources were seen to be more essential than online resources. The subject matter textbook was regarded as the most useful resource (81% thought it was essential for helping students meeting learning objectives and 76% thought it was essential for helping them meet assessment requirements). The practice test manual was seen to be slightly more useful in helping students meet learning objectives than helping them meet assessment requirements, while the text on writing psychology laboratory reports and essays was more likely to be seen as essential for meeting assessment requirements. 

Data indicate that the majority of students found the printed practice test and review manual relevant to assessment and almost two-thirds used it to prepare for exams. Most students who used the Psychology Place website found the material interesting, easy to understand, and thought it was relevant to learning objectives. Almost half of those who used it found it stimulating, helpful in understanding topics, and useful for exam preparation. Over a third of the sample found the companion website to the text easy to understand and felt it was relevant to learning objectives. Just under a third found it helpful in understanding topics, and used it to prepare for exams. Most students who used the CD accompanying the textbook found it easy to understand, with about a third of students finding the material interesting and relevant to the learning objectives. However, this resource was not used widely for exam preparation.
The perceived usefulness of each of the optional and prescribed resources (both electronic and printed) for helping students to meet the learning objectives and assessment requirements was compared for on- and off-campus students. While there were no significant differences between the two groups with respect to the three prescribed texts, significant differences in student perceptions emerged for the electronic resources. Analysis showed off-campus students found the companion website more useful for meeting the learning objectives than did on-campus students. There were no significant differences in the perceived usefulness for meeting the assessment objectives of the unit between on- and off-campus students for any of the optional electronic resources.

Students’ responses to the open-ended questions provided additional insight into the use of the resources available. From these comments it is clear many students were overwhelmed with the range of resources, and confused about what they should prioritise. This was particularly true of the on-campus students, some of whom resented being “forced” to do so much individual work online when they were paying fees for an on-campus experience. For many on-campus students online learning was considered time-consuming and confusing and they preferred a more traditional approach. However, the majority of students appreciated the value of the resources and appreciated the convenience of having everything together in the one place. Some students also commented that they believed the new online-supported RBL environment gave them greater access to resources, other students and teaching staff. A few students commented that they would have used the resources more but for time constraints. Browsing the electronic resources was time-consuming, and so engaging for some that they lost track of the time. Other students commented that although they were confused and disgruntled at the start of semester, once they became familiar with the learning environment they began to enjoy the experience.

Summary of findings and discussion

Significant differences emerged in this study in relation to background factors and differences in the ways on- and off-campus students engaged with and perceived value from the online-supported RBL environment. At a general level, the off-campus students spent more time studying for the unit (which may suggest they are more engaged with the course), although the percentage of time spent studying online (i.e. using the electronic resources) is the same for on- and off-campus students. On-campus students strongly endorse print as their preferred study medium, but off-campus students liked the electronic elements of the online-supported RBL environment because it provides variety. Despite this print preference both groups used the electronic resources, but found them useful to different extents. 

Both on- and off-campus students found it difficult to access and use the LMS, but off-campus students reported significantly less problems than on-campus students in this respect. Off-campus students were more positive about the organisation of material in the LMS and more positive about the usefulness of online resources for meeting their study objectives. They also made greater use of the asynchronous communications facilities and found them more useful than did on-campus students. Coincidently, the off-campus students were significantly more confident in their ability to work with computers and significantly less anxious about using computers than the on-campus students. In contrast, older students liked working with computers more and found computers more useful than did younger students, which indicates that age has a different effect on attitudes to computers compared to mode of study.

With respect to learning goals, the off-campus students were less performance oriented than the on-campus students, but had similar levels of mastery goals. However, they were more confident than on-campus students that they have a study plan for the unit. In contrast, the only difference identified between older and younger students on the learning goals and strategies was that younger students were less confident in their study strategy (that is they scored higher on the lack of strategy measure) than older students. 

Overall, the results show that, regardless of study mode, most students see the value in the prescribed resources (perhaps because they are closely linked to assessment), but some of the optional resources are more attractive to off-campus students possibly because they add value to the learning experience. Presumably, the on-campus students don't need to rely on the online resources to the same extent as off-campus students because they have the other resource of face-to-face teaching. The findings indicate that the level of interest in the unit resources and the value ascribed to them warrants their continued inclusion in the unit. A reasonable number of students made good use of all resources, while others made more select use of particular resources. However, many students, particularly those studying on-campus, were confused about how to use the resources and some were resentful of the requirement that they engage in independent work online. This may be because these students are younger and less well-equipped for independent learning, or they may prefer the face-to-face contact they normally associate with studying on-campus. With more specific directions about the particular contribution that each resource makes to particular aspects of the learning objectives, students should be better equipped to make informed decisions about what to use for what purpose. 

Both mode of study and age were related to whether students felt confident they knew how to approach studying for the unit. Since the off-campus students were older, it is tempting to attribute the differences between on- and off-campus in respect to ease of learning to use the LMS and finding material to age differences or differences in experience or exposure to using online technologies. However, the analysis of computer attitudes and learning goals and study strategies show that mode of study and age have different influences. Off-campus and older students are more confident in their approach to studying the unit, but off-campus students are less performance oriented regardless of age, while older students are more interested irrespective of their mode of study. 

However, the differences identified between the on-campus and off-campus groups raise a more fundamental issue about the design of online-supported RBL environments for large multi-modal classes. That is, to what extent can such environments be standardized for the entire student population, with the possible only major point of difference being that on-campus students receive classroom teaching while off-campus students do not?  Does one size of online-supported RBL environment fit all student cohort learning needs? This was the design model adopted for first year psychology in catering for student choice, and while overall it appears to have been successful, there is certainly room for enhancements to the approach. In particular, to be useful, resources should make a unique contribution to students’ learning and cater for particular learning styles and media preferences. 

The data from this study show that online discussion areas are used more extensively and purposefully by off-campus students compared to on-campus students, which raises the question of what role, if any, should such aspects of online environments have for the on-campus cohort still immersed in the classroom experience? If communicating and collaborating online is seen to be of equal value to all student groups then how is this best organized and supported? In the area of the provision of prepackaged learning resources, their availability en masse at the beginning of semester has traditionally been seen as highly beneficial for mature aged, off-campus students in full or paid employment who can plan in advance their study and assessment efforts. However, provision of such a wealth of learning resources (still further rapidly expanding through the availability of digital and online learning resources) in this fashion for the on-campus students may be more problematic. While the total range of resources used may be the same between student cohorts, their presentation, defined purposes and delivery might be better customized around the weekly rhythms of classroom life for the on-campus group. From the results of this study it can be argued that a more structured, organized and directed RBL environment that is time sensitive to on-campus students’ developing learning needs might be required, as a key area for customisation. Further investigations would be required to ascertain whether such customization would increase the use and value attributed to the digital and online learning resources. Although for access and equity reasons the treatment of curriculum and formal assessment requirements must remain standard for all student cohorts undertaking a course at the same level, it could be argued that the evolving features of learning management systems might provide new opportunities for desired forms of customization in support of particular learning needs.  We would argue that these opportunities could lead to more sustainable and effective RBL environments. 

Our research has shown that an overarching online-supported RBL approach provides a rich range of resources, from which students select those that suit their preferred study medium. However, the data also show that on-campus students in this course are more confused about studying for a unit with a range of learning options. This is also true of younger students. The challenge then becomes how to foster independent learning in the younger students and those studying on-campus and to determine how to address the perceived dissociation between the classroom and electronic learning environments that these students state is problematic. There are several suggestions that emerged from the current study that can be used to address the problem of students lacking a strategy to engage with online-supported, resource-based learning. These include explicitly linking use of the learning resources, both print and electronic, with learning objectives and assessment requirements. This could be achieved through the use of a concept map showing the relationship of the various elements of the learning environment to the learning objectives and assessment. More formal induction to the learning environment could also occur, with on-campus students receiving face-to-face support early in the semester to assist them to learn how to study using the print and electronic resources and to become increasingly independent. For off-campus students, the online discussion areas could be utilized in a similar way, with dependence on e-moderation by the teacher early in the semester, and progressively decreasing as students become more confident and familiar with the learning environment. Finally, all elements of the learning environment need to be integrated, so that instead of being viewed as separate, distinct elements, the components of the RBL approach are seen as complementary. When this occurs, the role of the academic teacher becomes that of learning environment designer, and integrator and mediator of student learning in physical and virtual worlds. This in turn requires the teacher to relinquish their pivotal role as transmitter of information and adopt a more student-centred, learning-outcome oriented approach.

While it is unlikely that one size will ever fit all, the online-enhanced RBL approach used in first year psychology offers considerable flexibility and variety and so potentially can cater to a broad range of students. However, the data show that students need assistance in familiarizing themselves with the learning environment in order to make the most of the available resources. When adopting an online-supported RBL approach, the design, structure and delivery of the learning experience needs to reflect the learning goals and objectives, while offering students flexibility in the resources they use to achieve them. Unless students can see the “bigger picture”, it will be difficult for many of them to make informed choices about how to engage with the available resources, which can potentially detract from the quality of their learning experience. 
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