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Abstract: The Faculty of Engineering at The University of Auckland has since 1998 offered support programs for Maori (the indigenous people of New Zealand/Aotearoa) and Pasifika (inclusive term for all south pacific indigenous peoples) Students. These Programs focus on Recruitment, Retention, and Role modelling for students of these ethnicities. In particular we run mentoring and tutoring programs along with a number of other supported activities. As these mentoring and tutoring programs are relatively mature they can not be simply evaluated by a rising bar of pass marks. In this paper the tutoring program will be evaluated by looking at changes in student outcomes. The final grades and entrance qualification of students who entered the tutoring program will be compared against the students who did not. We show that the tutoring program did improve the outcome of the students compared to those students that did not attend. These outcomes are consistent with those reported elsewhere (Walker 2005).
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Introduction

The Faculty of Engineering at The University of Auckland runs a number of recruitment, retention and role modelling programs for Maori and Pasifika students. Previously, these programs have received an AAEE award for Excellence in Inclusivity. 
These programs are justified by the university’s Treaty of Waitangi (the founding document that of New Zealand) obligations and equity considerations. Our Maori and Pasifika students contribute to professional engineering practice in New Zealand, even those students that may find it difficult to complete the degree. In this paper we briefly look at the history and justification of these programs, and examine the effectiveness of the tutoring programs for our first year engineering students.

SPIES

Many of the recruitment, retention and role modelling programs are delivered through SPIES (South Pacific Indigenous Engineering Students). SPIES is a student based club that was formed in 1993 as a support group for Maori and Pasifika Engineering Students. One of the aims of the students that formed SPIES was to make the Faculty of Engineering a more inviting place because as one respondent in Jefferies (1997) put it (note Pakeha is a term for European New Zealanders):
Tertiary institutions currently are Pakeha institutions. They’re based on a Pakeha framework of ideas and systems. That alone will alienate Maori because they won’t feel comfortable in that environment which is completely based on Pakeha values.

A brief history of SPIES is shown in Figure 1.
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Figure 1: A brief history of SPIES

Some of the key dates in SPIES history are:

· formation of the club in 1993;

· granted office space by faculty in 1996;

· employment of a part time position to look after SPIES 1998;

· creation of an associate dean Maori position and 1.5 positions to mentor SPIES 2002;

· 10th year anniversary 2003;

· formation of SPPEEx (a professional society for Maori and Pasifika engineers) 2004;
· Pacific retreat (recruitment activities in Fiji and Tonga) 2005.

Justification for Maori and Pasifika Initiatives
Tertiary Education Advisory Commission (2001) states the following objectives as the tertiary education sector’s Treaty of Waitangi obligations:

· to encourage high achievement and success for Maori;
· to build the capability of Maori society, business and industry;
· to develop a Maori tertiary-education workforce;
· to provide culturally supportive, empowering learning outcomes to ensure collaboration across the system to improve outcomes for Maori.
This same report also details failures along all four of these objectives.
Equity considerations in the Faculty of Engineering are based around the following arguments.
1. The ethnic and cultural makeup of the cohort of students in the faculty is disproportionate to the demographics of the overall New Zealand population (Morgan 2005). In particular Maori and Pasifika students are underrepresented by factors of 6.4 and 3 respectively (these figures become worse if we look at the 18-22 age group that the students are drawn from). The Faculty feels that professional engineers will be more able to serve all sectors of the community, if they are more representative of the overall population.
2. The Faculty believes that the potential to become excellent engineers is evenly spread amongst members of all of New Zealand’s peoples. If any particular group is underrepresented in the cohort of engineering students this implies that the Faculty is not able to reach a significant number of talented students.
In Morgan (2005) an increase in indigenous students is argued to increase the ability of all students to appreciate sustainability issues. Therefore, increasing the numbers of indigenous students will allow all graduates to apply their skills in their profession.

Maori and Pasifika Initiatives
Given these compelling reasons to recruit and retain Maori and Pasifika students the Faculty of Engineering employs 1.5 positions to manage programs focused on these students. These programs are mainly delivered though SPIES.
Activities include:

· mentoring and support of students by these staff;

· tutoring of students in known problem subjects;

· mentoring junior students by senior SPIES members;

· twice yearly retreats to encourage school students to enrol in engineering, and to build a SPIES identity;

· an annual dinner, graduation dinner and other SPIES functions.

The tutoring and mentoring programs will be discussed later. The retreats occur in both the first and the second semester. On each of these retreats a group of students (usually 20-30) spend up to 3 days and a weekend out of Auckland. On these retreats activities include school visits for recruitment and other team building activities that focus on role modelling and retention. The annual dinner and other SPIES functions are aimed at building a cohesive SPIES cohort and celebrating our achievements.
Mentoring Program

The Tuakana mentoring program is run in conjunction with the other Tuakana/Teina (older/younger siblings) programs at The University of Auckland (Walker 2005). In our mentoring program we pair up a senior SPIES student, with a first year Engineering student or a Science student on an alternative entrance pathway. In 2006 there were 21 mentees of which 6 students were on the science pathway. An additional 3 students were mentored under the CATS (Chancellor’s Award for Top Scholars) scheme.

The mentoring program is instrumental in helping new students through their first year at university. The first year is often difficult as students have not experienced university education before. Mentoring provides the first year students with:

· role models that model successful behaviours to succeed at university;

· an link into the SPIES peer support structure, where older students can help their younger peers;

· a welcoming environment in the SPIES room and the introduction to the facilities offered.

From student feedback and informal evaluation we find that the mentoring program works very well and our senior students still remember and have a relationship with the person that mentored them in first year.
Tutoring Program

In association with The University of Auckland Tuakana/Teina schemes, the Faculty of Engineering runs special tutorials for SPIES members. These tutorials are run by faculty staff or graduate students, and include: all engineering first year papers; all compulsory maths papers; and other papers that have been identified as difficult to complete. To identify these papers student comments are considered along with historical pass rates.
Historically the passing rates of the Maori and Pasifika students have been lower then other engineering students. As the Faculty wishes to have more graduate engineers of these ethnicities and it has spent time and effort recruiting these students; it not abandon these students once they enroll. Around the university Tuakana programs have achieved great success raising the pass rates for example one course in Commerce (COMLAW 101) climbed from a 46% pass rate for the target groups to 87% after two years of tutoring (Hawkins 2006). In Walker (2005) Figure 2 is presented which shows a marked improvement in grades in Central Concepts of Biology after the introduction of targeted tutorials.
[image: image3.png]Proportion (%) of group

Pre- and post-intervention performance of Maori and
Pasifika students, Central Concepts of Biology

1990
w1991

= =

<33 34-50 51-67 67
Marks percent





Figure 2: Sourced from Walker (2005)
In the Faculty of Engineering the pass rates, shown in Figure 3, have continued to improve after the introduction of tutoring and mentoring programs. The pass rate for Pasifika students is still too low.
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Figure 3: Pass rates for undergraduate engineering students by ethnicity (sourced from University of Auckland 2003-2006)
Quantitative Results

We seek to measure the effect of targeted tutorials on the pass rates of Maori and Pasifika students in Engineering. As these tutorials have been running for a number of years it is unreasonable to expect improvements in pass rates year after year. How then do we measure the continued effectiveness of these programs?

Students choose whether to attend a tutorial. The students that come to the tutorials may be those who need the extra help (this is shown in Figure 4). Therefore, if we cannot look at the pass rates of students that attend the tutorials versus those that don’t as the Tutorial group is biased towards poor grades. 

Entrance Criteria
The National Certificate of Educational Achievement (NCEA) is used as one of the entrance criteria for Engineering. For each student that has this qualification (73% of the first year students in 2006) a NCEA mark is calculated from their qualification. In 2006 this mark was between 200 and 320 for most students admitted. We use the NCEA mark as a measure of a student’s academic ability entering Engineering. Figure 4 shows the cumulative frequency of 2005 NCEA marks for:

· All first year students who completed NCEA – “All Students”

· All Maori and Pasifika students who completed NCEA and attended 7 or more Tutorials – “MPI Tutorials”

· All other Maori and Pasifika students who completed NCEA – “MPI”
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Figure 4: Graph of NCEA cumulative frequencies for all students, MPI and Tutorial groups
Students who are on the lower left-hand side of this graph have scored worse in the NCEA and therefore can be assumed to have lower academic ability. On this graph we can see the distribution of all Maori and Pasifika students (MPI) as a combination of the triangles and squares, While those Maori and Pasifika students that attended seven or more of the extra tutorials (MPI Tutorials) are shown as the triangles. There is no evidence of a significant difference between the mean NCEA mark of all MPI students and the mean of all students with NCEA (All Students). There is however, evidence of a significant difference in the means of the MPI Tutorials group and All Students (p-value = 0.0001216, 95 percent confidence interval: [24 48]). This difference is between 24 and 48 NCEA marks. Therefore, the students that do come to the tutorials are those that need the most help.

We cannot simply compare the pass rates of these MPI Tutorial students because they are all lower then the 40th percentile of NCEA mark, which indicates that they will find the first year Engineering papers difficult. We must, therefore, find other ways to evaluate the effectiveness of these tutorials.
Comparison of Entrance Criteria and Grades

We investigate whether NCEA mark is a good indicator of students’ grades in papers in first year engineering. In the first semester of first year the following papers are offered:

· Mathematical Modelling One (MM1);

· Engineering Mechanics (Mech);

· Biology and Chemistry (BioChem);

· Engineering Design. 

These papers together with a general education elective represent a typical student’s program (excluding conjoint and accelerated pathway students).
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Figure 5: Graph of normalised NCEA mark against MM1 mark

We normalise the NCEA mark to lie between 0 and 100. From Figure 5 we can see that the normalised NCEA mark provides a good indicator to the eventual MM1 grade. The other first year papers show a similar relationship.

Comparison of Students Performance in Tutorial Group

We compare students’ performances in the three tutored papers MM1, Mech, BioChem, with their ranking by NCEA mark. An increase in the ranking between the entrance criteria and grades for these papers would indicate that the student has preformed better in the paper then would be expected by their NCEA mark alone. We use this comparison to see if the extra Tuakana tutorials have given these students any advantages compared with students from outside the tutorial group.

Figure 6 shows the percentiles of all students calculated by NCEA mark and also percentiles by MM1 grade. Note that the students in the nth percentile in each graph are not identical, as students can improve or worsen their ranking. Also the x-axis is unimportant in this graph.

In Figure 6 the lines drawn from one cumulative frequency curve to the other represent the ranking of each student in the Tutorial group. A positive slope indicates that the student’s ranking has improved from NCEA to MM1.

[image: image7]
Figure 6: Ranking of NCEA marks and MM1 grades compared for the Tutorial group

We see that all the students except for one in the Tutorial group improved their ranking. In fact, there is an average improvement of 24 percentiles. Similar improvements are shown in Engineering Mechanics and Biology and Chemistry (average improvements of 15 and 19 percentiles). These results are shown in Figure 7 and Figure 8.
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Figure 7: Rankings of NCEA marks and Mech grades compared for the Tutorial group
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Figure 8: Ranking of NCEA marks and BioChem grades compared for the Tutorial group

Conclusions

The improvement in student ranks from their entrance qualification to their end of semester grade shown in this paper gives good evidence that the Tuakana tutorial program is continuing to produce positive outcomes for Maori and Pasifika students. These outcomes are consistent with those reported by Walker (2005) and Hawkins (2006). By tracking the entrance qualifications of the students we show these gains are continuing after the first year of introducing the programs. We also show that the tutorial program is successfully targeting those students that can gain the most benefit. However there are still some students not participating in the program that we must try harder to reach. The current high Maori pass rate (shown in Figure 3) is encouraging but the fact that the pass rate for Pasifika students remains below the average for the engineering school is still cause for concern.
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