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Abstract: This paper describes a peer mentoring scheme for engineering undergraduates. A “Biggest Loser” (BL) competition has been trialled in two units at QUT in the past year. The units were EEB213, a first year “Electrical Circuits” unit and EEB512, a third year “Industrial Electronics and Digital Design” unit. In the competition participants were subjected to one preliminary “weigh-in” and one final “weigh-in”. These weigh-ins were essentially assessments of students’ preliminary and final performances. Between the two weigh-ins students were required to work with a personal trainer to lose as much “mis-understanding” as possible. The personal trainer had to be a peer (i.e. a fellow student doing the same unit). For the Biggest Losers of mis-understanding (i.e. the biggest improvers) in the class there was a 6% bonus which was shared evenly between the BLs and their personal trainers. The competition bonuses provided a motivation for under-performing students to improve. It also motivated the high achieving students to serve as personal trainers for their less well achieving peers. Participation in the BL competition was voluntary. Those who chose not to participate formed a control group and those who chose to participate formed the test group. The competition was found to be very successful in first year, where students’ attitudes were relatively malleable. It was found to be less successful in third year where students exhibited substantially more resistance to changing their way of studying.
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Introduction
Much research in the past thirty years has shown that learning can be enhanced if it involves interaction and is situated in an appropriate social context (Vygotsky, 1978), (Jenkins, 1987), (Hake, 1998). This is the basis of the socio-constructivist approach to learning. Peer mentoring, in particular, has been found to be a very effective way to heighten student achievement and reduce attrition rates (Bond, 1999), (Treston, 1999). Peers tend to be especially effective mentors because they can “connect” with other learners. Despite the extraordinary potential of peers as teachers, authentic examples of effective peer mentoring are all too uncommon.

This paper presents a peer mentoring scheme which draws its inspiration from a well known reality television show. In “The Biggest Loser” TV show, contestants work with a mentor to lose as much weight as possible. Ostensibly, the contestants are motivated by financial prizes for exemplary weight loss. In reality, however, these financial rewards often serve as a “kick-start” motivation until the more worthy motivations “kick in”. These more worthy motivations include the desires for improved health, well-being and effectiveness as parents.

The Biggest Loser competition outlined in this paper is modelled on the television show of the same name. Like its television counterpart it offers a reward to “kick-start” changed behaviour. In this regard, the BL competition has elements of Behaviourist Theory underpinning it (Ertmer, 1993). Ultimately it is hoped that more worthy motivations (such as the desire to help one another and to achieve one’s full potential) will sustain the changed behaviour.
The running of BL in first year “Electrical Circuits”
An account of the first running of the BL competition was provided in (O’Shea, 2006). That account is briefly repeated here. BL ran for the first time in EEB213 (a 1st year “Electrical Circuits” unit) during Semester 2, 2005. The preliminary weigh-in was the mid-semester exam (weighted at 25%) and the final weigh-in was the end of semester exam (weighted at 50%). The mid-semester exam was multiple-choice while the final exam involved solving 5 circuit analysis problems. Students were told about the BL competition only after they had completed the mid-semester exam, and they were also told that 4 BL bonuses of 6% would be available to the four most successful BL-personal trainer teams. In instigating the competition the lecturer explained how it would work and gave the rationale for why it was being used. That is, he explained that strong research evidence existed linking peer mentoring to effective student learning. To promote ownership of the initiative by the students, the lecturer left the decision as to whether the BL competition would be used up to the students. Students were overwhelmingly in favour of using it, and so the competition did run. Students could also choose to participate or not participate – if they did participate they registered on the BL discussion forum. 42% of the student body nominated and the other 58% failed to nominate. Those who did nominate were considered to be the BL cohort and those who did not nominate were designated as the control cohort. The class means for the BL and control cohorts in the mid-semester test were 68.8% and 67.5% respectively. The difference between the two cohorts was not statistically significant. The means of the BL and control groups in the end of semester exam were 68.1% and 51.1% respectively. The changes between the mid and final exams, therefore, were much more favourable for the BL cohort than for the control cohort. The BL group decreased on average about 15.7% less than the control cohort. The statistical significance of these differences was 0.004 (O’Shea, 2006). That is, the probability that the difference in means occurred purely by chance was 0.004. There was thus a 99.6% likelihood that the difference was authentically significant.
As well as the numerical differences apparently induced by the competition, changed behaviour patterns were evident. Not only did students seem to get together more, but the way they got together changed. A number of high achieving students teamed up with lesser achieving students so as to “train” them and thereby have a chance of winning bonus marks. Additionally, offers to help one another seemed to increase, even when no explicit rewards were involved. Some of the high achieving students, for example, advertised on the BL forum that they were studying at a certain place and time, and issued open invitations for anyone to join them. These examples of students “mentoring without explicit reward” were very encouraging. They showed that the competition might have the potential to change the long-term behaviour of students for the better. This aspect of the competition needs further investigation.
The running of BL in third year “Industrial Electronics and Digital Design”

BL ran the second time in EEB512 (a 3rd year unit) during Semester 1, 2006. There was no mid-semester exam in this unit and so a different preliminary “weigh-in” had to be chosen. The percentage obtained in the pre-requisite unit was chosen as the measure of preliminary performance. The final weigh-in was again taken to be the end of semester exam (weighted effectively at 60%). The final exam involved answering solving a number of previously unseen questions, based largely on work covered in the assignment (weighted at 15%).
Students were told about that 8 BL bonuses of 6% would be available for the most successful pairings. (The EEB512 class was about twice the size of the EEB213 class, so the proportion of the class obtaining bonuses was about the same in both units). A rationale for the competition was also given to students and they were asked whether they wanted it to run. As in EEB213, students were overwhelmingly in favour of having it, so it was adopted. About 43% of students opted to be in the competition, with these students constituting the BL cohort. The remaining 57% of students constituted the control cohort.

The means of the BL and control groups for the preliminary weigh-ins were 68.0% and 65.0% respectively. The difference between the two groups was not statistically significant. The means of the BL and control groups in the end of semester exam were 75.3% and 68.2% respectively. The BL cohort therefore improved on average about 4% more than the control cohort. The statistical significance of these differences was 0.25, a much higher value than was obtained in EEB213. In other words, there was a 25% chance that the improvement occurred purely by chance. That is, although the BL cohort did do better than the control cohort, this difference could not definitely be described as a statistically significant one.
Just as in EEB213, a number of behaviour patterns in the class seemed apparent from anecdotal evidence. In EEB512 there appeared to be much less openness to establishing new teams where high achieving students could help less well achieving students. Most BL groups were the same as the assignment groups, the latter being formed before students knew about the BL competition. That is, the BL competition seemed to have little impact on the way students were getting together.
Discussion on the difference in outcomes between the first year and third year instantiations of BL
The quantitative data indicated that the BL competition was much more effective in first year than it was in third year. The anecdotal evidence indicated that third year students were much less willing to change entrenched study patterns. One third year student commented in writing, for example, that:

“I felt that even if you do not plan any formal collaboration with your partner it is in your best interest to join on the off chance that you do win. [Name suppressed] (who I participated with) and I for instance both felt we would do better in EEB512 than EEB412 and thus signed up despite the fact that we knew we would not study together. Instead we just did the usual light collaboration of past exam answers et cetera which I believe any student would do.”

The above comment seemed typical of the third years’ sentiments. They had their own ideas about how they wanted to study and were not greatly influenced by what others (even well credentialed researchers) thought. They joined the competition, though, in the chance that they might win. Not surprisingly, then, the student performance did not improve greatly in third year. First year students seemed much more willing to change their behaviour based on what experts told them would be effective. The comments from first year students about the competition were generally quite positive. Students stated, for example that:

“That buddy system worked well”.

and

“It helped get people together”.

This paper would argue that, based on the findings of two instantiations of the competition, The Biggest Loser competition is best suited to first year classes. It is in these classes that students tend to be most fluid in their attitudes to study. The author is currently trialling the competition on another first year class and the anecdotal evidence again indicates that many students are changing the way they study. If peer mentoring schemes like BL can be successfully implemented in first year, they might be able to help reduce attrition rates and mitigate feelings of isolation among students (Krause, 2005A), (Krause, 2005B).
There are several interesting areas of future investigation. Firstly, more trials could be conducted on different classes to determine if the effect is definitely related to year level rather than to a possible difference in student cohort. Secondly, a longtitudinal study could be performed to evaluate the long term behaviour of students who are exposed to the BL competition in first year. Surveys could be given to students in successive semesters after the BL competition to see how many were continuing to engage in informal peer mentoring. Thirdly, it is pertinent to investigate whether in fact student attitudes to study do become fixed at a certain point in their course or whether they can be changed, given the appropriate conditions and motivation. It would be interesting, for example, to trial a BL competition in third year where students were forced to work in groups which were different from their assignment groups, thus forcing them to change part of their routine.
Conclusion

A quantitative analysis has shown that the Biggest Loser competition produced a very statistically significant improvement in performance when it was run in a first year class. The same sort of the analysis showed that the BL competition did not produce a statistically significant improvement in performance when it was run in a third year class. The anecdotal evidence suggests that the superior performance in the first year class is due to the fact that first year students were more open to the peer mentoring process. Third year students seemed much more set in their study patterns and were less willing to try new ways of doing things. The Biggest Loser competition would seem to be best suited to first year classes, where student attitudes towards university study are still being formed.
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