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ABSTRACT

A challenge for academics is to show first year students the pathway that might result in their becoming a professional scientist.  This "Pathways to becoming a professional Biologis " program introduces first year biology students to the milestones and requirements for becoming a professional biologist and what employment areas are available at the end of the journey.  Using the philosophy that students listen to the experiences to other students, most of the presenters were senior and postgraduate students, with staff only outlining the process by which one might proceed.  The program takes into account that storytelling, as an instructional model, is a powerful aid to long-term memory retention.  Evaluation showed that for most attendees the program had clarified a pathway into biology.  This paper describes a pilot program developed for biology students, including the development of web-based resources for future use and evaluation of student and staff perceptions of the program.

Introduction 

Many students in first year courses only have a vague idea of what a career in their chosen field entails and the job opportunities that are available to them.  In particular, students enrolled in large generalist faculties often find it difficult to visualise their pathway through their chosen degree program and, whilst there is a view that that higher education institutions can and will have an important role in preparing graduates to manage their own careers (Stewart & Knowles, 1999), much of this preparation occurs in the later years of the degree program rather than at the beginning.  At the Pacific Rim First Year in Higher Education Conference (2000), a highlight of the discussions was that students find it hard to conceptualise their “pathway to professionalism” and do not equate their first year experience of the discipline with the beginnings of their professional journey.  Whilst there is some discussion about the need to inform students of potential career choices and pathways to those career (for example Stewart & Knowles, 1999; Silverman et al., 1998; Carmichael et al., 1988), there is little evidence of programs, in particular in the higher education sector, to facilitate this process.  Turner et al.  (1998) describe a career-related interdisciplinary project designed to show students how course content relates to possible careers in science.  They report that students become more involved in the science activities when they can see the immediate application to real world problems and career opportunities.  Templin & Doran (1999) discuss the value of a university situated summer science mentoring program that gives students the opportunity to examine the life of a scientist, an experience that may assist them in considering a future in science. 

Thus the challenge for those of us who teach large first year classes is to be able to show students a pathway ahead for them that will result in their becoming a professional scientist in their chosen discipline area.  The Faculty of Science at the University of Sydney has a series of transition activities for its incoming students (Peat, et al., 2001).  As part of the ongoing discipline support, the Faculty has requested that first year coordinators develop pathways programs to ensure that the students have sufficient guidance to make decisions about their pathway through the sciences.  In 2001 a pilot "Pathways to becoming a professional Biologist" program was developed and implemented, funded by a grant from the Faculty of Science 

The School of Biological Sciences, teaches a variety of first year biology courses to 1300 students per annum.  This large group of students is very heterogeneous, characterised by varied educational and academic backgrounds with a broad range of incoming entry grades, and a range of incoming generic skills and interests.  As well as teaching students from the many degree programs in Science, we also teach students from other faculties such as Pharmacy, Agriculture, Education, Arts and Engineering.  Many of the students are highly motivated and know where they are going, but a large proportion are enrolled in the generalist Science degree which allows the students a wide choice of subjects, but often means they are unsure of their future directions.  Of these students many are enrolled in our second semester general biology course, which prepares them for a variety of intermediate biology subjects.  Those students, who will potentially continue in the biological sciences, are the ones targeted in our special "pathways" program.  The pathways program comprises a simple set of events, across second semester, which offers first year students an “entrée” into the world of being a biologist and encourages connections with students in higher years, with postgraduates and with potential employers.  The program also offers students in higher years (including postgraduates) the chance to reflect on their individual pathways.  The program is simple and is made up of a series of lunchtime meetings to articulate some of the avenues open to students and to inform the decisions students will need to make to become a professional biologist.  

The emphasis for each meeting is to have students talking to students and an interesting, student-friendly staff member talking to them.  Some of the philosophy that this program embraces includes: the knowledge that students listen to students much more than they listen to teachers (well documented in the student services literature); small doses of information are much more easily digested than large slabs (from cognitive load and chunking theory); and that storytelling as an instructional model is a powerful aid to long-term memory retention.  This is supported by Boyle & Boyce (1998) who report that collegiality is beneficial to both academic achievement and career development and that best practice encourages interaction within and between first year students and advanced graduate students.  

This program aims to offer students a positive total experience, leading them to feel part of the university community by helping students in first year see the way forward to becoming a professional biologist.  This program also helps students feel a sense of belonging to the School of Biological Sciences and the Faculty.  A measure of success of the program, as suggested by Huddleston (2000), potentially will be in retention outcomes.  He argues that student retention outcomes are key indicators of a successful undergraduate experience and that effective academic and career advisory programs are paramount in retaining students at all levels.  Levitz et al. (1999) relate retention with student satisfaction and student success and argue that increases in student satisfaction are very valuable for the institution as well as the students.  
The program at The University of Sydney helps students identify with a cohort of peers across years with a common interest in biology.  The expected outcomes are an increase in interest in becoming a professional biologist and thus an increase in enrolment in second year courses.  This paper reports on the design of the program and some evaluation of the perceptions of participants (students and staff) of its usefulness. 

Description of "Pathways to becoming a professional Biologist" project

The pilot "pathways to becoming a professional Biologist" project comprised a series of meetings and the development of supporting web resources.   

Pathways meetings 

The pathways meetings comprise four lunchtime sessions for students.  During these meetings the School of Biological Sciences builds a picture of how one becomes a professional biologist and what the available employment areas are at the end of the journey.  Soft drinks and some nibbles are provided, acknowledging that it is lunchtime and a voluntary activity.

Each meeting has two types of presentations.  Firstly there are talks by higher year students about what they are doing in Biological Sciences and how they got to where they are in their own professional pathway.  Secondly there are talks from professionals in their field (either biology staff or outside contributors) talking about how to plot the pathway, what the pitfalls are, who to see for help etc.  Each meeting allows enough time for questions and answers.  Intermediate, Honours and Postgraduate students are recruited via advertising in lecture/lab/tutorial classes, with handouts on what is required of the volunteers, and in an induction seminar session (with lunch provided) to inform and empower the student volunteers.  At each meeting a handout is provided so that the students attending have some documentary information that they can refer to later. Student presenters were given a University Coop Bookshop gift voucher as thanks for volunteering their time.

Meeting 1:  So you think you want to be a biologist? Do you know what it (in degree terms) involves?

The aims of this meeting are to indicate the major requirements for each branch of biology and to introduce first year students to second and third year students who are taking various biology courses.  This is achieved by having a member of academic staff talk about what it means to be a biologist or life scientist; areas of work; degree pathway to becoming a biologist and information on volunteering to get a better idea of what biologists do. Data on outgoing graduate employment positions is presented, in a similar way to the program described by Young (1984) where this type of information is used to stimulate discussion amongst undergraduate biology students about potential career opportunities.  Then a small group of students talk about what courses they are taking or have taken and why, where they think they are going, and especially what about the work gives them a ‘buzz’.

Meeting 2   What is research? How do I get to do it?

The aim of this meeting is to continue the pathway from undergraduate years 1-3 on into Honours and concentrates on the opportunities for honours with current honours students talking about how they got to that position and what is in it for them.  Staff discuss Honours and Graduate Diplomas, what is required to do them; what a student will do; qualifications for entry, how the projects are chosen and other relevant matters. 

Meeting 3:  Can I really become a postgraduate student?  How?

The aim of this meeting is to continue the pathway from Honours to postgraduate opportunities.  The various pathways from BSc to MSc and PhD are discussed with distinction made between research degrees and coursework degrees.  Postgraduate students talk about their projects telling students what they actually do all day long; whether research has to be full-time or can be part-time; what some of the problems are from the research student perspective; but especially what the big buzz is.

Meeting 4:  What jobs are there for biologists?  Is it possible to be a postgrad whilst out at work in industry etc?

The aim of this meeting is to get two or three people (preferably ex- University of Sydney science graduates) from the community to come in and talk about their career, as well as opportunities in research and education.  Suggested areas for provision of speakers are in listed in Appendix 1.  These include government sector organisations, non-government organisations and private sector.  The three speakers in 2001 were Marcus Lincoln-Smith from the Ecology Lab Pty Ltd, Geoffrey Burchfield ex-ABC and Tim Littlejohn from Biolateral Pty Ltd.  They had each been asked to talk about their pathway from undergraduate to where they are today and to expand on their current activities. 

Supporting web resources

As well as holding face-to-face meetings during lunchtimes for current undergraduate students, web resources were developed so that those students unable to attend the meetings would be able to benefit from the information presented.  The electronic resources consist of a pathways web site, a “tree of jobs” poster and a set of interviews (“Faces of Science”) from professional scientists identifying their pathways to their current careers.

“Pathways” web site

A set of web pages (http://FYBio.bio.usyd.edu.au/VLE/L1/pathways/) was constructed to advertise the meetings and tell the students a little about their possible pathways to becoming a professional biologist.  The web pages are linked to the first year biology web site, the Virtual Learning Environment (http://fybio.bio.usyd.edu.au/vle/L1/), which is known to all students from day one.

Essentially the site (Figure 1) is organised so that there is information about each of the meetings, including having some sound clips of the students talking, and links to other related sites.  The related links include: the School of Biological Sciences for further information on undergraduate and graduate opportunities; Faculty of Science for information about undergraduate courses (Faculty Handbook) and other postgraduate studies within the Faculty; “Faces of Science” with graduate interviews on their career pathways; a section on volunteering; and a link to the University’s Careers Centre.
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About Pathways

Pathways is a series of lunchtime seminars that will help you understand the steps to becoming a professional
biologist/life scientist

The Seminars

1: So you think you want to becore a Biologist?

Second and third year students describe the various subjects available, why they chose thern, and where they think
they're going with them. Staff wil discuss the requirements for continuing in the various branches of biolagy

2: What is research? How do | get to do it?

Honours students describe how they got to Honours, their research project and what's in it fo them. Staff explain
how to get into Honours, how research projects are chosen and what an Honours student is required to do during
the year

3: Can | really become a postgraduate student?_How?





Figure 1.  Menu page of the Pathways web site.

“Tree of Jobs”

Several years ago a paper-based “tree of jobs” was created for showing at appropriate prospective student information days.  A tree heuristic was used with job opportunities located at the ends of the branches of the tree, the lower branches holding jobs advertising for BSc and BSc Hons graduates, whilst the higher branches advertised jobs needing additional qualifications and experience. The job advertisements displayed on the “tree of jobs” are sourced from the major Australian newspapers.  This “tree of jobs” was updated for this pathways program and digitised, enabling the School of Biological Sciences to print out as many posters as it needs.  In addition, a digital format allows for much easier updating in the future.  The new digitised poster will be displayed in the our student laboratories in semester 2 for the duration of the pathways program, as well as permanently on the first year biology student information board, and at prospective student information days. This poster provides students with a powerful mechanism to plan their degree programs.  In addition web material on employment opportunities has been created and added to the “Pathways” web site.

“Faces of Science”
A web site “Faces of Science” has been created (http://science.uniserve.edu.au/faces/) which gives students an idea about how to become a specialist in a scientific field.  The "Faces" include photographs of the scientists doing a typical aspect of their job and a description of their current position, where they work and what it comprises, what excites them about their job, its advantages and disadvantages and how they became interested in their career.  An interview format is used to display this information.

Evaluation of Pathways program

The effectiveness of the program, from both the student and presenter (staff and volunteer student presenters) perspective, was evaluated using both qualitative and quantitative survey instruments and focus group meetings. Open-ended questions asking students about their perceptions of the pathways program were thematically analysed and categorised (Denzin & Lincoln, 1994). 

Student attendees

Students were surveyed in their lab sessions after the end of the four meetings.  Students were asked if they had attended any of the meetings and if so what they got out of their attendance.  There were 131 responses giving a response rate for the survey of about 50% of the cohort.  Since the students are randomly assigned to laboratory sessions it was assumed that this sample was representative of the entire cohort.  Very few students attended the meetings (from 6% to 16%) although the best attended meeting was the last meting (16% of responses).  However in response to being asked if they intended continuing with biological sciences course, 69% of all students surveyed indicated an intention to do so.

In response to the question "What did you perceive we were trying to do in this program" 57% of responses from attendees indicated that it was to inform them about career options, or 2nd and 3rd year courses (14%), although 29% of responses also perceived that an affective aim of the meetings was to encourage and motivate them in biological sciences.  Reponses included:

Inform us as to how to follow a biological career and also encourage us to do so.

……..The way to go about getting where you want to go in biology.

Give students who may have chosen biology for a variety of reasons but not necessarily for its career prospects an idea of the kinds of things professional biologists do.
In response to the question "Ás a result of attending one or more meetings, do you have a clearer idea of a pathway for you within biology?  Please comment." 69% of respondents felt that the meetings had clarified their pathway into biology and 11% indicated that it had not but that they felt they were better informed about their options. The response below also indicates that some students had been able to make connections with potential future employers:

Yes, I met the owner of Biolateral, who I am now discussing prospects of casual work with.

The reasons given for non-attendance at the meetings include indicating that the timing was a problem (69% of responses indicated that the time of the meeting was not convenient) with fewer students indicating that the meetings were not relevant to them (22%), or they forgot (9%).  Keeping in mind that the majority of the responses were from students continuing in biology, one might expect a better attendance in subsequent years if meetings were better timed as indicated by the responses below:

Inappropriate times but it would have been really good  & beneficial for learning about future study of biology.

I wasn’t at uni on Thursdays, wouldn’t have minded attending.   Have no idea about my future degree pathway.

Since meeting 3 caused the most interest, perhaps this one might come first to give students and end point, then the subsequent meetings might provide a means to that end.  

Student presenters

Student presenters were also asked a series of questions about their perceptions of what we were trying to do and how we might improve the program.  They were asked to bring their answers to a focus group session. 

From the student presenter perspective older student-first year student interaction was the crucial aspect of the meetings and the discussions with the students at the end of a meeting were seen as an interesting and significant part of the program.  All the student presenters were positive about the experience, not only in terms of what they had to offer the junior year students but also that in attending the meetings some had found out about future opportunities for themselves.  For example responses to the question “What did you get out of being involved with the program” included:

…..When you are passionate about something it is not good to keep it to yourself, presenting a talk such as the one in the program inspires not just others but yourself as well.

I found out about subjects for next year….  I have been encouraged to start finding out about volunteer work.
The outcome of the focus group was incorporated into a set of recommendations to the senior management of Biological Sciences about the process which will be implemented for the 2002 pathways program.  These recommendations included suggestions about advertising the program, timetabling of the sessions, encouraging teaching staff to be more aware of the program and its importance to first year students, and the need to set up a registry for volunteers so that undergraduate students who would like to work within a research area are made aware of the opportunities.  This last recommendation has been incorporated into the development of the web site.

Discussion 

Feedback on the pilot program encourages us to run the “Pathways to becoming a professional Biologist” program in 2002 with the modifications suggested by attendees, non-attendees and student presenters.  In 2002, the program will be rescheduled to a more appropriate time and be more extensively advertised.  It will be advertised, not only to junior students, but also to senior students, as the relevance of some of the meetings to their future studies and careers only became apparent at the end of the pilot program.

An expected outcome of the program is the empowerment of students in their decision making and potentially an increased interest in becoming a professional biologist.   The opportunity for students to develop links with government and industry employers could also help them in their decisions about future career aspirations.  This is supported by Young (1984) who describes a program where data on outgoing graduate employment positions is collected and used to stimulate discussion amongst undergraduate biology students.  A secondary outcome may well be, over time, the development of a community of “embryonic professional biologists”.  This, in turn, may have its own outcomes such as improved integration of students enrolled in 1st, 2nd and 3rd year courses; more cooperative activities; a better sense of belonging; and a greater understanding of the needs of community above the needs of the individual.  A potential outcome for the School of Biological Sciences should be seen as increased enrolments in second year courses whilst an outcome for the Faculty will be a reduction in withdrawal rates from science courses.  Already the indicators in Science are that the transition activities have reduced the withdrawal rate from 11.6% in 1999 to 8.0% in 2001 (Faculty of Science Operational Teaching Plan Report, 2001, unpublished).  

The School of Biological Sciences at the University of Sydney has accepted the challenge and is showing students pathways to becoming a professional scientist.  This is being accomplished by a series of friendly meetings at the crossroads between undergraduate and honours study, honours and postgraduate study, and postgraduate study and employment. 
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Appendix 1

Table 1.  Suggested areas for provision of potential speakers about their careers in biology.

	Government
	Private

	CSIRO – Wildlife ecology
	Australian Museum Business Services

	Australian Museum 
	Ecological consultants society of Australia

	NSW Fisheries 
	Genetics/Biotech R & D 

	Botanic Gardens 
	Science Journalism

	Greening Australia 
	Ecotourism

	Water Catchment Management 
	Non-Government Organisations

	National Parks 
	ABC Science

	National Forest 
	Australian Conservation Foundation

	Dept of Land and Water Conservation
	Total Environment Centre

	Environmental Protection Authority
	World-Wide Fund for Nature

	Marine Parks Authority of NSW
	Nature Conservation Council

	NSW Agriculture – Pest + Weed Management
	The Wilderness Society
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