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Research has highlighted the difficulties that many students experience, such as a sense of isolation and feelings of uncertainty, during their first year at university and that students can be helped in this transitional phase by the development of supportive peer learning groups.  First year biology teaches 1300 students in a number of courses, comprising large lecture and laboratory groupings.  The student group is diverse in terms of biological background, motivation and ability.  Of the students enrolled in our courses approximately 50 per cent have not studied biology at the HSC level and the TER’s range from low 60’s to high 90’s.  A number of strategies have been incorporated into the first year biology experience to facilitate the development of supportive peer learning groups in order to encourage small group discussion, peer learning, the development of written and oral communication skills and the formation of student learning communities.  Assessment of students and evaluation of facilitating strategies is discussed.

INTRODUCTION

In his opening address at the Inaugural Pan Pacific First Year Experience (Travelling through Transition) Conference in Brisbane last year, Vince Tinto (Professor of Education and Sociology, Syracuse University, New York, USA) argued for a review of management of the first year experience.  He has found that of those students in the United States who do not complete a degree 50 percent leave at the end of first year.  Tinto (1987) suggests that students’ pre-entry attributes (family and individual background characteristics and pre-university schooling) and their goals and commitments influence their performance in school and interaction with, and subsequent integration into, the university’s social and academic systems.  Academic integration reflects students’ interactions with faculty, academic achievement and intellectual development, while social integration reflects students’ relationships with peers, informal contacts with faculty and other personnel, and affiliations through clubs and other activities.  Students perceptions of social and academic integration is a predominant influence in the decision to persist or depart from institutions.  There is an abundance of research to confirm this (Peterson, Schwartz and Kovel-Jarboe, 1993).

Research into why students leave university before completion is not being done, although many considered this to be a most urgent problem.  In their survey of the first year experience McInnis, James and McNaught (1995) found that over one third of students surveyed had seriously considered deferring in the first semester.  The causes for students leaving are many and diverse, including change of intentions, uncertainty of future, other commitments, lack of adjustment, academic difficulty, academic boredom, financial difficulty, and isolation.  Whilst we cannot solve all these reasons we could tackle some of them.

Some innovative programs are in place in the US and Canada, including: co-registration of groups of students for courses that are timetabled to keep them together at all times to create a learning community; peer mentoring in groups of 30-40 students enabling the students to form peer groups that are self-supporting, both socially and academically; and collaborative teaching strategies to develop collaborative learning groups.

Tinto summarised his work by suggesting that we look towards developing supportive peer groups which bridge the academic divide for the students, encouraging students to gain a voice in the construction of knowledge as a result of enhanced involvement in the process.  This will also lead to an enhancement in the involvement in all aspects of the learning process since it has been shown that involvement in the process results in more time being spent on the task and thus more learning.

Studies have examined and compared the effects of cooperative, competitive and individualistic goal structures on student achievement.  In cooperative learning, the students work in a group to discover solutions and generate new ideas in an atmosphere of mutual respect.  These group interactions enable students to view problems from new perspectives, to develop relationships between new and previously learned information, to internalise ideas and criticism, and also enhance perceptions of support from other group members. Cooperative learning structures tend to be superior to both competitive and individualistic leaning in promoting student achievement (Humphreys, Johnson and Johnson, 1982).  

There is interest around Australia for changing the first year experience.  Tindle (1995) examined some of the factors, which determine a successful or unsuccessful negotiation of the transitional phase (first year).  She argues that many students just do not make the major social and academic adjustments to the new institution and leave.  During the transitional period many students are alone as their school friends have gone to other institutions or have entered the work force.  They need “adaptive” coping skills to enable them to make new friends quickly.  Some students just do not have these skills, and the sheer size of the classes does not facilitate making friends.  Many students when interviewed, displayed feelings of inadequacy and uncertainty - not having the courage to speak, not knowing where to start in an assignment, feeling disoriented, lacking intellectual and social confidence, not being able to negotiate the bureaucratic maze, not being able to find one’s way around the campus, confusion when trying to work out timetables, find rooms for lectures and tutorials and feeling afraid of the enormous size of the lecture theatre and student body.  Students also give a wide range of suggestions as to what they think would have helped their adjustment to university, including “more sporting and social activities and getting to know people”.  Tindle argues that we need to provide students with the skills required to become a member of the university community.  This can be done in three phases - the first, before entry, when students can be given a realistic and accurate understanding of the academic and social life of the institution, the second is at orientation and the third is during the first semester of first year.

Mitchell (1995) provides a mechanism to set the scene during the important early phase of the transition.  He argues that first impressions are everything.  The first year sets the tone for students’ later studies, in particular the first few weeks are crucial.  There is rapid social jostling.  The friendships that form then and the groups that cohere then tend to be long-lasting.  Much can be done to ensure that all students share in this process and benefit from it.  Mitchell argues that one of the most important early events is that students “get to know one another”.  He argues our students need to make friends and suggests a mechanism for encouraging this within classes.

The School of Biological Sciences at the University of Sydney teaches first year biology to 1300 students in a number of different courses.  General biology is taught to science, agriculture, arts, economics and education students who enter with a TER ranging from 60 to 100.  Of these students only approximately 60% have studied biology at the High School Certificate (years 11 and 12) level.  The reasons for these students enrolling in biology are varied, some taking the course because it is part of their specified degree programme (e.g. BSc Environmental), some to fill up their timetable and others who intend to continue biology into second year.  Human biology is taught, as a compulsory component of their degree programs, to medical, dental and pharmacy students who enter these courses with a TER 95 and above.  However 90% of these students have not studied biology at the HSC level.  Thus the students studying first year biology have a wide range of abilities and background in the subject and a varying degree of motivation.  The students come to university from a small scale teaching environment of 20 to 30 students plus one teacher, to very large lecture groups of up to 500 students and large laboratory groups of 60 students, supervised by four staff members.  This sudden change in learning environments has been shown to be alienating and intimidating to students (Tindle, 1995).  

For over a decade the First Year Biology Curriculum Committee, at the University of Sydney, has recognised the value of small group discussions in large classes in the promotion of peer assisted learning and communication skills.  Over the years small group teaching methodologies have been introduced as part of curriculum change, emphasising the importance of these activities.  For many years the method used was to create small groups of students who came together each week and spent the last part of the class in small group discussion, either reviewing the material of the current class, or discussing biological issues of the moment which related to the class work, for example genetic engineering and euthanasia.  Whilst these discussions were useful and helped to overcome the tyranny of size resulting from the huge numbers enrolled, and allowed students to form small groups within the large classes, they were not totally successful in creating peer learning communities as the groups were not small enough and they had a tendency to be teacher directed.  More recently first year biology recognised the need for additional strategies to facilitate the setting up of learning communities in the class which encourage peer assisted learning and socialisation of the students.  The primary aim of first year biology in this regard is to create a small group learning environment within this larger group, enabling the students to set up active learning study groups within the laboratory situation, which will hopefully remain outside this formal setting.  For this to occur first year biology has introduced a number of facilitating activities that enable the students to work in groups of three to five either on their own or supervised by a staff member.  These facilitating activities will be discussed in this paper.  These activities also aim to foster the development of students taking responsibility as learners, to enhance communication skills of students including written, oral and interpersonal communication and to encourage in students a deeper approach to learning for the material in their course.

Setting up of learning communities in the class

A number of different strategies have been devised by first year biology in order to set up learning communities in the laboratory environment.  These strategies encourage discussion, peer learning and the development of communication skills and are dependent on the students’ feeling of comfort within the learning environment.  We encourage all students and staff to get to know one another at the beginning of semester one.  This is seen as an important beginning to the students’ association with first year biology.  It is also acknowledged that students have different study skills and therefore we need to use a variety of techniques to assist their learning.  All these techniques must be embedded in the teaching and learning environment.  The strategies used to set up learning communities in our courses are thus varied to accommodate a range of learning skills in the students and to prevent repetition and boredom.  Many of these strategies are also designed to link concepts from various parts of the curriculum.  

Introduction game

The first laboratory class is set aside in the teaching program to be used as an introductory session in which the students familiarise themselves with the laboratory environment, get to know one another and are introduced to some of the skills they will require throughout the year in biology.  This is facilitated by the “Introduction Game” which sets the scene for students and gives them a sense of belonging to a smaller group.  The students gather in groups of approximately 15 with the staff member who will be helping them for the entire semester.  Students and the staff member pair off and the members of each pair then spend five to ten minutes getting to know one another, ie telling each other about themselves and their interests.  The students and staff member then take it in turns to tell the whole group what they have learned about their partner. In this way the students get to know the staff member as well as each other and the activity creates a group spirit and effectively breaks the ice.

Tour of the facilities

During the first laboratory class the students are given the task of exploring the laboratory in small groups (three to five students) in order to locate laboratory and safety equipment, washing facilities and disposal facilities.  Each small group is given a task to complete and then has to report back to the bigger group thus sharing the collective information.  This allows the students to begin to operate and communicate as a team. 

Group laboratory experiments

Most of the laboratory experiments are designed so that they can be carried out in small groups, generally with the total class contributing to part of the final result.  The activity utilises small groups, both inside and outside the classroom, to foster active participation of all the students and to develop skills in teamwork and participation.  Most of these experiments require the students to prepare a report, which may be self assessed, or assessed by the staff member.  The preparation of reports is an activity, which is usually conducted outside of the laboratory and without the involvement of academic staff.  This encourages students to learn and communicate independently of staff in order to further develop skills in teamwork and cooperation.  For example the dental students carry out an experiment to investigate how the antibiotic penicillin affects two specific types of bacteria.  The students work in small groups (not of their choosing), of approximately three to five students, to devise and set up the experiment, record the results and prepare a scientific paper to be assessed.  The experiment takes two weeks and subsequent to that the students have four weeks to prepare the report.  In this instance the group prepares a single report to be assessed which results in fewer pieces of work for the staff to mark and enables better feedback from the markers to the students to be given.  The experiment is set up such that each student group in the lab prepares one replicate of the total experiment, in order that 12 replicates are set up per laboratory, the results of these being collated by the class as the experimental result.  The above activity utilises small groups, both inside and outside the classroom, in order to foster active participation of all the students and develop skills in teamwork.

The assessment of group work was trialed in 1993 as per Gibbs (1992).  This trial was instigated to further develop the skills in teamwork and cooperation that had been initiated in the laboratory; to reduce the number of pieces of work that have to be assessed from 280 to 66; to standardise the marking and enable better feedback from the markers to the student and to save money previously spent on casual staff marking the reports.  Before the commencement of the activity the staff discussed the experiment and the assessment system, including the marking criteria and the allocation of the final marks with the students.  The students were informed that each report would be give a “group mark” and it was impressed on them that group cooperation and interdependence was essential.  To negate the problem of “lazy” students, each group was told that they could divide the mark up, using their own criteria, to attain a “divided group mark” as per Gibbs (1992).  Prior to the actual marking of the reports the staff were asked to “phantom mark” three reports each and provide ideas for a tight marking scheme.  These ideas were collated and a marking scheme devised.  After each staff member marked ten reports they were asked to report back on the success of the marking scheme.  The staff were asked to report back on their impressions of the activity, including the use of the group mark.

The perceptions of the students to the use of a group report and group mark was evaluated via a formative questionnaire.  The outcome of the trial us of group marking appeared favourable with most of the students satisfied with the process and electing to retain their group mark.  A small percentage of students decided on the “divided group mark” resulting in the improvement of the mark of certain group members and the reduction of others.  This resulted in students who handed in a piece of work worth only 670 percent let’s say, being allocated an extra 10 percent, giving them a mark of 70 per cent, only because some members of the group had a lesser input and were allocated less of the “divided group mark”.  Consultation with staff indicated that this part of the process should be reviewed, resulting in the “divided group mark” process being dropped in subsequent years.  Gibbs (1992) suggested that group marks tend to reduce the overall spread and this is a disadvantage of the method.  The wide spread of group marks obtained in this trial refutes this objection to assessing students as groups.  The students generally reported that they have learnt to work together, appreciating that their opinion is not the only available, and they realised that it takes a fair bit of effort and organisation to produce a group project.

Feedback from the staff indicated that the tight marking scheme and the lesser number of reports to mark did indeed improve the equity of marking and gave more time for improved feedback to the students.  

Group study units carried out in the field

As part of the curriculum the students undertake study units outside the scheduled class time in locations such as the Royal Botanic Gardens, the Australian Museum and Taronga Park Zoo.  These occur with minimal staff supervision and students are encouraged to carry out their projects in groups as they are required to make group presentations on their work.  These study units also encourage the students to continue their group activities and active learning outside the classroom and help them relate concepts learned in the classroom to the “real world” situation.  The units are assessed in a variety of ways: presentation of a group poster for peer assessment; by questions in the theory exam; or by individual reports which are assessed by the teaching staff.

Computer-aided Learning (CAL)
First year biology has introduced computers to the learning environment in the early 1980s to help students understand topics which are difficult to conceptualise and are often difficult to demonstrate in the laboratory, to encourage students to take responsibility for their own learning and to enhance group learning skills.  A Macintosh computer network is used routinely for student registration, delivery of formative and summative quizzes and delivery of teaching modules.  Students work alone to register and take the quizzes but at all other times they work at the computer in groups of up to four students.  Computers form a part of the laboratory equipment and students are able to use the CAL modules at any time during their laboratory class.  The modules are accessible to the students during the relevant three-hour laboratory session and for the remainder of the semester in a revision facility on open access during working hours on weekdays.  Information about the modules is contained within the written course notes.  Students are encourage to explore the modules without the aid of the teaching staff who are only there to assist.

Group work at the computers is encouraged as this facilitates student peer discussion which promotes both student understanding of concepts and self-directed learning.  Small groups often work well in a problem solving situation because there is a pooling of ideas and opportunity for discussion.  It has been shown (Burron et al, 1993) that encouraging students to work as a team results in significant gains in collaborative skills with students reporting better learning experience and an increase in the ease of understanding a concept due to discussion within the group.  Similarly Richartz and Rudebusch (1990) propose that hypermedia facilitates collaboration during learning.

First year biology is currently developing four types of interactive teaching modules: tutorial modules (Franklin and Peat, 1995) which contain a large amount of information for students to explore, at a variety of depths, in order to complete projects and laboratory exercises, enabling biological processes to be illustrated in an animated and interactive manner which would otherwise not be available by any other means; pre-lab modules which are introductions to the use of laboratory equipment enabling the students to practise using the equipment on the computer prior to using “real” equipment; revision modules, called Visual Reminders, allowing students to review practical materials, such as microscope slides, previously seen in the laboratory; and self-assessment modules which enable students to take a series of formative tests and exercises to help them monitor their level of understanding of major biological concepts and perceive the connections between topics within the course.

Qualitative and quantitative evaluation of the introduction of computer-aided learning has been carried out.  Student perceptions have been obtained via questionnaire, focus groups, observations and logout questions on modules.  One of the major advantages the students identified was the opportunity to work in a group, share ideas, discuss and teach each other.  They perceived that the materials enhanced their understanding, were visually stimulating and were fun.  Observations of students as they used the modules indicate they do indeed promote group discussion and cooperative learning, confirming the results of Burron et al (1993).

Card Games

Everyone at some time in their life has played games with cards - whether it be Bridge, Happy Families, the completion of a jigsaw puzzle/collage or the creation of a flow chart.  First year biology has developed a variety of “card games” which are used as aids to stimulate group discussion.  These card games bring together information and concepts from a number of sources to assist students in the pulling together and linking of material.  One of the primary aims of these card games is that they are fun for the students.  They are designed to be very flexible in their use and to be interactive, requiring no real staff input except as a moderator at times during the process.  They are best used by groups of three to five students as this allows all students to participate freely in the activity.  They can be used at a time during the laboratory session which is convenient to the group, or outside the formal class time.  Examples of the different types of card games used are given below:

· “The Animal Reproduction Game”.  Students in groups of five are provided with a pack of playing cards depicting, in picture or text form, the life cycles of a frog, earthworm, chicken, rat and human.  Within the pack are five sets of cards, each set comprising six cards which together contain the complete life cycle of one of the organisms.  The game is played like “Happy Families” with cards being exchanged between players until one player holds a complete set and is declared the winner.  This requires that students are familiar with the life cycles of all the organisms.

· “The Cell Game”.  Students are provided with a package containing a variety of cards depicting the parts of a cell, the names of structures within a cell, and the functions of structures within a cell.  The students draw the outline of a cell on butchers’ paper and arrange the cards as a collage to create a functioning cell.

· “The Digestion Game”.  Students are provided with a package containing sets of coloured cards.  One colour set comprises the anatomical structures within the digestive tract, another colour set comprises the secretions involved in digestion and another the components of meal and their breakdown products.  The students arrange the anatomy cards on butchers’ paper in the form of a flow chart and add the secretions to the structures that produce them. They then trace the passage of the food items as they pass through the digestive tract indicating the action of the secretions.  As the flow chart is built up showing the process of digestion the students can write or draw on the butchers’ paper.

Biological Pursuit

This is a form of “Trivial Pursuit” played at the end of each semester as a fun form of revision of the current work.  The game is played in a similar manner to “Trivial Pursuit” enabling students to get together in a relaxing and fun way to review what they have learned, make connections and test themselves and one another.  The game can be played with six individual students or with six small teams of students.  As in the game “Trivial Pursuit” students roll a dice to proceed around the board. There are seven question types which cover the major topic areas in the course, for example plant diversity and reproduction, and cell division, and each roll of the dice will land the student on one of these topics.  Another student in the game will take a question card from a box and select the appropriate question from a list on the card.  If the correct answer is given the student can roll again to proceed.  Some question sites are token questions and if these questions are answered correctly the student collects an appropriately coloured token.  The aim of the game is to collect a full set of these coloured tokens to be declared the winner.

Poster presentations
The results of some field study units and classroom activities are presented by the students in the form of a poster and oral presentations in order to enhance both oral and written communication skills.  Students are told that poster presentations are widely used by scientists at conferences to communicate their new findings to each other.  They are also given some tips on creating a poster and oral presentation techniques.  The preparation of the presentations is done in small (three to four) groups of students in order to ensure the participation of all students.  Students are given time in the laboratory class to discuss their ideas with the staff member, advice on how to make posters and give oral presentations, and a copy of the assessment criteria.  They then have to meet outside formal class time to undertake the research and put their poster together.  Currently the posters and oral presentations are assessed by the other students in the group for formative purposes, and by the staff member, for formative and summative purposes (previously both the students and staff evaluated for both summative and formative purposes).  This is done by each group of students who complete an assessment form on each presentation.  This encourages the students to become critical thinkers about each other’s work.  As each group is being assessed are they given the opportunity to respond to praise and criticism of their work.  For example, in the component of the course dealing with comparative invertebrate and vertebrate skeletal structure and function, the students examined materials in the laboratory class and subsequently carried out some further research with their group in order to present a poster and talk at a later class.  The students have an opportunity to view all the posters in the laboratory prior to the assessment.

This activity was evaluated in 1994 using a qualitative and quantitative questionnaire.  The majority of students (75 per cent) agreed that working in small groups enhanced their understanding of the materials presented, however there was strong antagonism towards summative peer assessment which has been discarded from the current format.

DISCUSSION

One of the main aims of first year biology at the University of Sydney over the last decade has been to facilitate group learning and discussion within the classroom.  More recently the innovations to our teaching, including the use of CAL, have been designed to enhance student socialisation in the learning context and promote peer learning.  These innovations have also been designed, as much as possible, to be fun for the students.

McInnis, James and McNaught (1995) in their survey of the first year experience found that most students were reasonably gregarious but that there is a proportion of students who appear to be socially isolated.  They found 23 per cent of students had not made close friends in the first semester of university and more than 25 per cent said that they “generally kept to themselves at university”.  They also found that a quarter of the sample was uncomfortable in group discussion and that the pattern of non involvement extended to working with other students.  On comparing the performance of students who worked alone, compared with those who interact for study purposes, they found a higher proportion of students with academic marks between 50 to 70 percent “mostly” worked with other students on areas with which they had problems, whilst students at the top and bottom of the grade were less social with respect to their studies.  However the students in the bottom of the grade were clearly less sociable in other respects, 39 per cent reporting that they kept to themselves at university.  

In first year biology we hope that by creating opportunities for all students to develop peer study groups we can enhance the learning experience for them and improve their performance.  The small group activities are designed to be non threatening, and most are carried out without the direct supervision of the staff member in order to allow the students, especially those who might be unsure of themselves, to contribute to the activity.  The results of evaluations and observations show that students will happily work in small groups and that they perceive group work to be of benefit to their learning experience.  Observations indicate that students increased their social learning activities as a result of the strategies introduced to set up learning communities in the classroom.

Many of the activities described in this paper are designed so that groups initiated in the first year biology classroom continue their interaction outside scheduled class time.  This has the benefit that students can make friends and have peer study groups.  McInnis and James (1994) noted differences in academic performance between students who interacted with other students for study purposes and those who did not.

McInnis, James and McNaught (1995) suggest that innovations aimed at enhancing teaching and learning - especially, but not only, the use of technology - too readily overlook the importance of the social context of learning.  They suggest that large classes can work against attempts to develop a sense of integration and a positive social climate and that one solution is to break large groups down into smaller units to simulate the learning climates often found in relatively small vocational courses.  This is a major cause for concern in first year biology as each year we teach approximately 1300 students, the majority in extremely large classes.  Thus we have endeavoured to create small group environments within our large groups to assist the students in making friends and attempting to break down the sense of isolation many students experience.

McKeachie, Pintrichm Lin, Smith and Sharma (1990) have shown collaborative learning to be highly effective in terms of improving student learning and it is suggested that the explicit introduction of collaborative learning into the introductory science classroom has enormous potential for increasing student interest and the quality of their learning.  The togetherness leads to better achievement, improved retention rates and more positive comments.

Dearn (1995) has created a community of learners in first year biology in the Faculty of Applied Science at the university of Canberra by setting up a carpeted discussion area with tables and chairs adjacent to the laboratory benches promoting a high degree of interaction among students and facilitating small group work.  Although it has not been possible to repeat this experience in our first year laboratories it is thought that the strategies described in this paper do much to facilitate a similar interaction within our students.
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