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Abstract

This paper provides a brief overview of current concerns about the learning needs of tertiary science students and a description of a specific student learning support program aimed at first year science students. The Faculty Mentor Program is an effective amalgamation of a range of learning support approaches. It is student centred, discipline-specific and is delivered via group work and one-to-one contact. Although designed primarily to meet the challenges related to tertiary literacy deficit, qualitative evaluation suggests the program also supports students in the more traditional mentoring areas. It has been effective in assisting in the integration and engagement of students in university life in the important first year of tertiary study.

Introduction

Increasing numbers of first year students are challenged by the expectations of tertiary institutions with respect to thinking and learning and many students struggle with their new role as independent learners and critical thinkers (Beasley, 1997; Johnston, 2001; McInnes & James, 1995).  No longer is it possible to assume that students are ready for specialised, ‘academic’ study (Johnston, 2001; McInnes & James, 1995). These days, the notion of tertiary literacy, which refers to the skills and abilities considered fundamental to success in, and essential outcomes of, tertiary study (Parker, 1997), is a significant issue.

This has had particular ramifications in science education in Australia. Many science students arrive at university without having studied subjects once considered to be pre-requisites to tertiary science. The explosion of knowledge in the sciences has resulted in tertiary science education tending towards qualifying students in the manipulation of this knowledge and basic scientific literacy, rather than training the next generation of researchers which is now largely a function of postgraduate study (Williams 1991 in Laws, 1996; Solomon & Thomas, 1999). At the same time, student interest in science in general is declining (Niland, 1998). Not unsurprisingly, falling success and retention rates have been of particular concern in tertiary science education.

There is a great deal of evidence that students who are at risk of failing or dropping out at university are affected by a range of factors, not just tertiary literacy deficit (McInnes & James, 1995; Tinto, 1987; Yorke, 2001). No longer can it be assumed that first year students come from families and social environments which equip them to smoothly assume the lifestyle and meet the expectations of university life (McInnes & James, 1995). Increasing numbers of students need to balance their studies with part-time work in order to survive financially. Therefore many students new to tertiary study need not only academic support but also emotional and moral support.

This paper provides an overview of current concerns about the learning needs of tertiary science students and a description of a specific student learning support program aimed at first year science students which is an effective amalgamation of a range of learning support approaches. The Faculty Mentor Program is a student centred approach that is discipline-specific and delivered via group work and one-to-one contact. It was established in 2001 as a three year trial in the Faculty of The Sciences at the University of New England to assist first year students to meet the challenges of first year study, particularly those related to tertiary literacy deficit and those that result in student attrition. Similar programs were also established in the Faculty of Economic, Business and Law, the Faculty of Education, Health and Professional Studies and the Faculty of Arts. 

Supportive pedagogies for students in the sciences

Many tertiary science teachers are searching for appropriate responses to the situation described above. Prosser and Trigwell (1999) believe that science students’ previous experiences studying similar topics have a significant effect on the way they approach their learning at tertiary level. They recommend that an understanding of students’ preconceptions and current needs are crucial to successful learning outcomes and that changing and adapting teaching in relation to students’ situations is the way to achieve a true student-focused approach. Others are questioning traditional teaching methods such as lectures as it is increasingly recognised that while they may reach large numbers of students, they do not necessarily guarantee student learning. On the other hand, tutorials are better suited to catering to a diversity of students’ abilities and approaches to learning but by their very nature are not suited to large numbers. As Laws observes, ‘traditional teaching methods have become both necessary and anachronistic’ (1996) and do not encourage the university science teacher wishing to improve the quality of student learning to adapt to student need as recommended by Prosser and Trigwell (1999). 

There has been a great deal of activity in Australian universities directed toward developing programs and support networks aimed at increasing success and retention rates of tertiary students, particularly those in the most problematic first or transitional year between school and university. Much discussion has revolved around the generic versus discipline-specific learning support debate with increasing recognition that discipline or context -specific intervention programs early in a tertiary course can have a lasting positive impact on learning outcomes (Chanock, 1994; Cootes, 1994; Garner & Edwards, 1994; Hicks, Irons, & Zeegers, 1994; Johnson & Hanley, 1994; Zeegers & Martin, 1999). The advantages of group work (Center for Supplemental Instruction, 1992; Goodsell, Maher, & Tinto, 1992; Johnston, 2001; Rubin & Herbert, 1998; Trottier, 1999) and one-to-one learning support (Chanock, 1996) are also well documented. Student mentoring, in its various forms, is an increasingly common approach to supporting the transition to tertiary study. This approach combines the known benefits of discipline-specific learning support with the best features of group work and one-to-one strategies. It is an ideal vehicle for not only assisting students to reach their full potential for tertiary study but also to achieve integration into the learning community and engagement with the institution, acknowledged ingredients in student retention (Tinto, 1998).
The Faculty Mentor Program at UNE

A unique response to the provision of learning support which utilises the pedagogies outlined above is a student mentoring program carried out by senior mentors at the University of New England, known as the Faculty Mentor Program. Funded jointly by a grant held by the Academic Skills Office and each faculty, it is a three year project (2001-03) which involves the placement of a learning support advisor with a relevant discipline-specific background in each faculty to support first year on-camps students. The stated duties of the Faculty Mentors are to:

· liaise with relevant faculty staff to identify learning difficulties specific to discipline areas as experienced by at-risk first year students;

· interview targeted students to ascertain past and present barriers to academic performance and provide individual advice and guidance;

· advise targeted students on specific courses of action which might involve accessing currently offered support programs in the Academic Skills Office or UNE’s residential colleges, or specifically designed short courses or combinations of both; 

· develop and deliver specific learning support short courses for discrete groups of students in faculty groupings; and 

· assist academic staff to build these learning support materials into existing course material so that the learning support will be ongoing.

Most of the work of the Faculty Mentors revolves around assessment tasks: course-based workshops and short courses on the steps in the research and writing process; examination preparation and technique and effective study; working with senior students in the residential colleges to assist students to understand expectations and requirements; collaborating with academic staff to embed academic skills into the curriculum; offering individual advice to students; developing feedback and referral mechanisms for markers; being involved in the resubmission process; providing feedback on marked assignments and offering assistance to those whose first assignment grades indicate they are at risk. A vitally important aspect of the Faculty Mentor role has been developing links with Faculty staff so that ownership of the learning support is shared and the students see that it is considered important by those who are responsible for their assessment. In the sciences where students often perceive their problem as singularly content based, the joint approach provides opportunities to present study skills as tools to manipulate content to achieve successful outcomes and promote independent learning.

Implementation Strategies

A number of strategies were used by the mentor to make contact with both students and staff. Implementation of the strategies commenced during orientation and continued throughout the year. Strategies used by the Sciences Faculty Mentor to make contact with students were:

· participating in the student support services fair in Orientation Week;

· assisting at enrolment;

· giving a short presentation as a component of the Dean’s Address to  first year students; 

· addressing large enrolment groups in introductory lectures or soon after, giving introductory information on study skills and outlining the Faculty Mentor role;

· promoting and presenting specific workshops and lectures in first year units (both within and outside normal timetable);

· placing promotional posters in residential colleges, at the library, outside first year lecture theatres and labs and in strategic places around faculty buildings;

· sending individual letters to all students who had failed one or more assessment tasks prior to first semester final exams;

· sending individual letters to all students who on the basis of first semester results looked to be at risk of failing second semester;

· corresponding with heads of residential colleges regarding targeted students;

· corresponding with residential college tutors and seniors re faculty mentor program;

· assisting residential college tutors and seniors with resource materials;

· conducting assignment specific workshops in college for targeted groups;

· participating in a resubmission scheme in conjunction with lecturers whereby students could only resubmit a failed assignment if they could provide evidence of accessing the  Faculty Mentor program;

· being friendly and saying hello to students around campus and elsewhere as appropriate; and

· composing and distributing a ‘pink slip’ to be attached by markers to student essays. The pink slip contained key literacy pointers indicating areas of concern to be marked off by the marker and directed students to contact the Faculty Mentor for assistance.

Strategies used by the Sciences Faculty Mentor to make contact with academic staff were:

· introductions at faculty meetings  followed by  short presentation to staff;

· contacting course coordinators, requesting unit outlines and assessment schedules;

· requesting names of students who had performed poorly in assessment tasks and  Semester 1 exams;

· consulting with key teaching staff in first year units;

· attending first year teaching forum; 

· providing feedback to staff on individual students;

· consulting with faculty office staff as necessary;

· attending staff functions;

· consultation with staff before and during marking of large assignments;

· emailing staff about students’ assignment queries or difficulties; 

· introducing the ‘pink slip’ individually to lecturers; and

· collaborating with lecturers in the development of support resource materials.

Several of the above strategies were employed to address the issue of reluctance by students; particularly those most in need, to self refer. It was encouraging that overall twenty percent of commencing science students attended at least one individual consultation and sixty two percent participated in at least one group session.

While primarily designed as a mentoring program in the academic advising sense, in practice a proportion of the work of the Faculty Mentors has been of the traditional mentoring kind: supporting, advising and encouraging students as they encounter and interpret the expectations of university life and study. By taking steps to understand individual students’ situations, the Program is responding to student need as recommended by Prosser and Trigwell (1999). Early evaluation indicates that this student centred approach is positively affecting student learning outcomes and easing the first year transition period for many students.

Evaluation of the Faculty Mentor Program

Evaluation of the Faculty Mentor Program across the faculties, at this stage, has yielded qualitative data. After the first year of the Program, sixteen student participants in the Program, four from each Faculty, were surveyed by phone. When asked what they learned or gained from their visit(s) to their Faculty Mentor the respondents cited assistance with essay writing, referencing, how to be more ‘academic’, reassurance about standards and expectations at university and effective study techniques. In response to a question about the resulting impact on their studies the students said improved essays, better results in Semester 2, improved confidence, lessening of pressure and stress and the benefits of having received emotional support. All the students surveyed indicated that interaction with their Faculty Mentor resulted in improved feelings about themselves in relation to university study. 

In 2002, midway through the Faculty Mentor Program, a similar survey of 40 student participants was carried out by mail. The results showed that the reason that most (37/40) first visited their Faculty Mentor was to seek assistance about an assessment task and the remainder to seek help with study skills in general. More than half of the students surveyed (25) had attended workshops or short courses offered by their Faculty Mentor and all of these either strongly agreed (22) or agreed (3) that the workshops were useful. All students surveyed strongly agreed (23) or agreed (17) that their results improved as a consequence of interactions with their Faculty Mentor. The majority strongly agreed (22) or agreed (14) that their interaction with their Faculty Mentor improved their feelings about themselves in relation to university study and their ability to succeed. The majority strongly agreed (23) or agreed (12) that their interaction with their Faculty Mentor enhanced their ability to complete their Semester 1 studies. Asked what they learned or gained from their Faculty Mentor, the majority cited an enhanced understanding of the writing process, referencing skills, general study skills and improved confidence.

Summary and implications

The Faculty Mentor Program reaps the benefits to be derived from discipline-specific learning support as well as the advantages of both group work and one-to-one learning support. It appears to be especially valuable to those who do not have the skills and background knowledge once considered essential to university study by offering an element of socialisation into the requirements and expectations of university study.

According to Tinto (1993), ‘academic difficulty’ is one of the most common causes of attrition and this is confirmed by research carried out at UNE (Centre for Higher Education Management and Policy, 1999) and other Australian studies (Johnston, 2001; Krause, 1998).  Part of the problem for many students is having to adjust preconceived expectations and become accustomed to different requirements and approaches to assessment. In the sciences, this can be particularly critical because of the often bewildering array of disciplines and conventions. The Faculty Mentor Program uses early assessment tasks as a vehicle to address these issues and assist in the process of academic integration. Student responses indicate that the program is effective in supporting students to achieve improved learning outcomes. Selected student comments are:

· (I gained) the fundamentals of good study habits and scientific writing that one tends to forget after an absence from study; a better grasp of what is required at uni  - I used to be a mechanic so no idea at all; reassurance re standards; an understanding of what the science faculty wanted; good tips about studying; effective study techniques; useful advice; academic skills information clear and easy to understand (after visiting the Faculty Mentor);
· The Sciences Faculty Mentor really made the questions make sense;
· She did not speak down to me but at my level and went out of her way many times to help me;
· It was only during the first weeks of semester one that I visited the Sciences Faculty Mentor.  It mainly concerned my ability to start off with CHEM110. She really helped me;
· Without her (I) would have dropped out; and
· She pointed me in the right direction and made me think about what needs to be done.

The Faculty Mentor Program also builds bridges between all the players in the first year experience – the faculties, the residential colleges, the student support services and most importantly, the first year students. It promotes interaction in the learning process which not only enhances the quality of learning but also contributes to students’ sense of belonging within the learning community and to their sense of competency. Evidence gained from evaluation of the program shows that it strengthens students’ sense of connectedness to the institution. The importance of this in terms of student retention and the value of it occurring very early on in the transition process is huge (Nora 1993 cited in Krause, 2001; Levin & Levin, 1991; National Resource Centre for the First Year Experience and Students in Transition, 2001; Tinto, 1993) Student and lecturer comments reflecting the establishment of links are:

· It is my opinion that this is an extremely valuable component of the Faculty’s offerings to students acting as a bridge between academia and students.

   
      Lecturer in School of Biological, Biomedical and Molecular Sciences;
· The communication link between lecturer and student is invaluable.

· First year Science student; and

· Julie has made an important contribution to our first year students.  I have had many positive comments back from students.  Because she is available, it has reduced the work load of staff in marking - we can refer students to Julie for assistance in how to approach assignments, writing techniques, time management and so on.  I consistently refer students to (the Sciences Faculty Mentor) for help in how to take exams and how to prepare for them.

           
     Associate Dean, Teaching and Learning, in the Faculty of The Sciences.
However, not all reasons for student withdrawal are about educational issues (Pitkethly & Prosser, 2001) and this is also supported by a recent survey carried out at UNE which indicates a range of other ‘life’ issues affecting students’ ability to settle in to and persevere with their studies. These include financial worries, (paid) work pressure, time management difficulties, family and relationship problems and low self-esteem (University of New England, 2002). The Faculty Mentor clearly plays a role in this regard as well in terms of offering emotional support and referral to other student support services such as the Counselling and Careers Service. Selected comments from students on the Faculty Mentor Program about emotional support are:

· (The Faculty Mentor/Program) took the pressure off, if in doubt I knew she would help; gave me lots of tips and emotional support, even ‘lifeskills’; settled my mind to be able to pop in for a talk; was really useful for me especially at the beginning of my first semester, to adapt to university life and with the work load; provided a good sounding board; helped get past ‘brickwall’; helped me get a good, well-balanced routine going; made my transition from year 12 to UNE smoother by her encouragement and services she provided.;
· I have learned how to balance my studies, sport and social life.  Consequently, I have enjoyed my time at Uni whilst maintaining positive results in my courses thus far;
· The Faculty Mentor taught me how to enjoy (uni) by keeping in control of the workload as well as other commitments; and 
· Knowing the ‘safety net’ was there was invaluable.
Conclusion

If we are to improve student learning outcomes and retention rates in the sciences within existing resource constraints it is clear that a support network which utilises the known benefits of context specific learning support while also aiming to achieve academic and social integration is needed. This paper has provided an overview of current approaches to learning support and described one successful approach in the Faculty of The Sciences at UNE. The mentoring program described is underpinned by the literature on student retention while exemplifying best practice in student learning support. It combines the best features of discipline-specific academic skills development and learning support with an appropriate balance of one-to-one counseling and groupwork. Mentoring is a student-centred approach, which runs parallel with, complements and counterbalances, traditional teaching methods to the benefit for all stakeholders, particularly students.
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