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Abstract Tertiary institutions internationally aim to increase student diversity, however

are struggling to achieve equitable academic outcomes for indigenous and ethnic minority

students and detailed exploration of factors that impact on success is required. This study

explored the predictive effect of admission variables on academic outcomes for health

professional students by ethnic grouping. Kaupapa Māori and Pacific research method-

ologies were used to conduct a quantitative analysis using data for 2686 health professional

students [150 Māori, 257 Pacific, 2279, non-Māori non-Pacific (nMnP)]. The predictive

effect of admission variables: school decile; attending school in Auckland; type of

admission; bridging programme; and first-year bachelor results on academic outcomes:

year 2–4 grade point average (GPA); graduating; graduating in the minimum time; and

optimal completion for the three ethnic groupings and the full cohort was explored using

multiple regression analyses. After adjusting for admission variables, for every point

increase in first year bachelor GPA: year 2–4 GPA increased by an average of 0.46 points

for Māori (p = 0.0002, 95% CI 0.22, 0.69), 0.70 points for Pacific (p\ 0.0001, CI 0.52,

0.87), and 0.55 points for nMnP (p\ 0.0001, CI 0.51, 0.58) students. For the total cohort,

ethnic grouping was consistently the most significant predictor of academic outcomes. This

study demonstrated clear differences in academic outcomes between both Māori and

Pacific students when compared to nMnP students. Some (but not all) of the disparities

between ethnic groupings could be explained by controlling for admission variables.
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Introduction

Tertiary institutions internationally aim to widen participation to ensure graduating cohorts

meet the needs of the diverse communities in which they operate (Bowes et al. 2013; The

Sullivan Commission 2004; Whiteford et al. 2013). However, tertiary institutions are

failing to achieve equitable academic outcomes and show on-going trends of under-

achievement for indigenous and ethnic minority students in tertiary programmes (Garvey

et al. 2009; Madjar et al. 2010a; The Sullivan Commission 2004; Zorlu 2013). Razack et al.

(2015) note that despite strategic commitments to widening participation globally,

emphasis on academic performance in determining admission to medical school inevitably

excludes those we are aiming to ‘include’ (Razack et al. 2015). Ethnic disparities are

particularly concerning for universities offering health professional programmes that aim

to contribute to health equity targets by graduating more workforce-ready ethnic minority

health professionals (Curtis et al. 2014b; Kaehne et al. 2014; Ratima et al. 2007).

Indigenous and ethnic minority peoples are under-represented within health professions

globally and this limits sector ability to provide a culturally safe, competent and appro-

priate healthcare (Curtis et al. 2012b; Health Workforce Advisory Committee 2003; The

Sullivan Commission 2004; Whiteford et al. 2013).

A broad mix of factors that help or hinder academic success for indigenous and ethnic

minority students in tertiary health study have been identified internationally: academic

preparation (including secondary school academic achievement, exposure to science

subjects, meeting tertiary admission prerequisites, and having clear career goals);

socioeconomic status; availability of role models and mentors; family support; work/life

balance; access to childcare; financial support; clear career information; student support

systems; support to transition and first year academic results and environments (Gardner

2005; Jensen 2011; Loftin et al. 2012; Orom et al. 2013). These findings align with

literature specific to Māori and Pacific health professional students in New Zealand (Curtis

et al. 2012b, 2014b; Morunga 2009; Ratima et al. 2008; Sapoaga et al. 2013; Wikaire and

Ratima 2011; Wilson et al. 2011).

Recruitment and retention initiatives have been implemented internationally that aim to

identify and address barriers to success for indigenous and ethnic minority health pro-

fessional students (e.g. scholarships to support financial barriers, admission quotas, pro-

vision of pastoral support staff, bridging/foundation programmes to address gaps in

academic preparation, additional tutorials, mentoring programmes, provision of indigenous

student study space) (Curtis et al. 2012b). However, political and societal backlash that

sees these interventions as ‘special treatment’ and institutional resistance to change has

limited both the ability to implement required changes and the effectiveness of interven-

tions t(Hesser et al. 1998; Towns et al. 2004). Whilst some promising early results have

been reported (i.e. increased enrolment numbers, improved academic performance in year

1 of degree-level study), there is a lack of literature investigating ethnic disparities in

programme academic performance and graduation (Curtis et al. 2012b).

Further detailed understanding of which factors influence not only indigenous and

ethnic minority student academic success but are also associated with ethnic differences in

academic outcomes in tertiary health programmes is necessary to achieve educational and

health equity targets. Whilst qualitative studies have offered deeper insight into factors that

help and hinder students, there is a need to understand which factors might be operating in

different ways (Curtis et al. 2014b). In addition, quantitative analyses in some studies have

been limited by small numbers of enrolled students from ethnic minority groups, a focus on
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first-year academic outcomes, and a lack of direct comparison between ethnic groups.

Quantifying differences in exposure to helping and hindering factors for different ethnic

groups is expected to contribute to enhanced targeted support (Curtis et al. 2015a).

Quantitative studies that investigate predictors of academic success for health profes-

sional students generally has been completed, however, the majority of international lit-

erature in this area has tended to focus on total (predominantly white) student cohorts as

indigenous and ethnic minority student numbers are often too small to allow sufficient

power for statistical analysis or comparison with other ethnic groups (Andriole and Jeffe

2010; Mills et al. 2009; Utzman et al. 2007). Ethnicity is often positioned as a ‘predictor’

variable rather than deliberate comparison exploring reasons for disparities between ethnic

groups and it is difficult to generalise international findings to both a New Zealand and

Māori/Pacific context. In addition, inconsistencies in identification, data collection, defi-

nition and grouping of student ethnicity (for example, indigenous status, low-income

status, country of birth, self-identified ethnicity, experiences of colonisation) across studies

internationally limit generalisation of findings to a local context.

Social accountability of health sectors and tertiary education providers requires par-

ticular attention to be focused on understanding the unique needs of indigenous and ethnic

minority health professional students in order to better meet their needs and support their

academic success. It is timely to complete detailed quantitative analysis of predictive

factors to explore how each concept might impact on academic success for different ethnic

groups. It is unknown if these reasons for inequities can explain all differences in academic

outcomes between ethnic groups.

New Zealand context

In New Zealand (NZ), Māori (the indigenous peoples of NZ) and the Pacific population

(made up of more than 40 different ethnic groups that have their own culture, language,

history and links to NZ) experience higher health need and yet there is a critical shortage of

Māori and Pacific health professionals (Māori make up 14.9% of the population, 3% of

doctors, 6% of nurses, 2% of pharmacists and 5% of dentists, Pacific make up 7.4% of the

NZ population, 1% of doctors, 0.2% of pharmacists, 0.6% of dentists and 2.2% of nurses)

(Cram 2014; Curtis et al. 2012b, 2014a; Ministry of Health 2004, 2011; Statistics New

Zealand 2014). Māori and Pacific higher education students show higher attrition rates,

lower participation rates and are underrepresented in bachelor level programmes compared

to non-Māori students (Education Counts 2010).

The FMHS at the University of Auckland (UoA), New Zealand offers health profes-

sional degree-level programmes and is committed to Māori and Pacific health workforce

development through its’ Vision 20: 20 programme (The University of Auckland 2014a),

providing comprehensive Māori and Pacific student academic and pastoral support (Curtis

and Reid 2013). Despite promising increases in recruitment numbers, disparities in aca-

demic outcomes between Māori and Pacific, and nMnP students in FMHS remain (e.g.

FMHS first year bachelor course completion rates in 2014 were 76.8% for Māori, 61.8%

for Pacific and 82.8% for the total cohort) (The University of Auckland 2014b).

This project aimed to investigate predictors of academic success for Māori and Pacific

students compared to nMnP enrolled in Bachelor of Health Sciences, Nursing and Phar-

macy programmes within the FMHS, UoA. Findings from this study may help to inform

medical and other health professional schools internationally that aim to both widen

participation and ensure equitable academic outcomes. Findings from this study may offer

generalizable findings for international contexts particularly given that indigenous and
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ethnic minority health professional students internationally may have experiences.

Understanding the reasons for inequities between ethnic groups is important to monitor

institutional performance against equity targets and contribute to developing indigenous

and ethnic minority student support initiatives.

Objectives

The main objective of this study was to identify important predictors of academic success

(or failure) for Māori, Pacific and nMnP students by:

1. Exploring the predictive effect of FMHS student admission variables and early

academic outcome variables on academic results.

2. Investigating how ethnicity is related to student academic outcomes after controlling

for the effects of admission process variables.

Methodology

A Kaupapa Māori Research (KMR) approach, inclusive of Pacific methodology, was

utilised for this study (Pihama 2001; Smith 1997, 2012). KMR is an established indigenous

research methodology that informs the research question being asked, the methods that are

chosen to explore the research question and how the research findings are interpreted

(Smith 2012; Smith and Reid 2000). Within this research, the application of Kaupapa

Māori and Pacific theoretical principles includes: a commitment to Māori and Pacific

leadership and control over the research process to ensure the foregrounding of Māori and

Pacific priorities (this includes the need to critique structural power imbalances that may be

operating within institutions) (Pihama 2001; Smith 1997, 2012); ensuring positive out-

comes for Māori and Pacific research participants and communities (i.e. identifying unique

characteristics of Māori students to inform tailoring of educational programmes and sup-

port services by institutions to better meet the specific needs of these students), and

interpreting findings from a Māori and Pacific worldview (that acknowledges health and

educational outcomes for Māori and Pacific students are influenced by broad social, cul-

tural, historical, political and economic contexts) (Smith 1997).

Given this positioning, the authors expect that the analysis and recommendations from

this research will require institutional change rather than requiring students to change

themselves. The application of Kaupapa Māori Research positioning within a quantitative

context can be seen within the project’s commitment to maximise ‘equal explanatory

power’ and ‘equal analytical power’ for data analyses between Māori/Pacific and nMnP

participants (e.g. the inclusion of multiple years to enhance sample sizes by ethnicity; use

of high quality ethnicity data) (Cormack and Robson 2010; Te Rōpū Rangahau Hauora a

Eru Pōmare 2002).

This project has also been informed by Pacific methodological approaches including

that of ‘talanoa’ (Vaioleti 2006). Talanoa is referred to as a Pacific research methodology

(similar to Kaupapa Māori), whereby the research is mutually beneficial, upholds Pacific

aspirations and ensures researchers are accountable to participants. The input of Pacific

Health researchers and methodology of talanoa (Vaioleti 2006) allowed for meaningful

exploration of and advocacy for issues amongst both Māori and Pacific students. The
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research acknowledges the similar effects of social impacts on health and education for

Pacific and Māori peoples (Ministry of Health 2004). Pacific representation within the

project team and a project advisory group acknowledges mutual expertise of these parties

in Pacific health research and values Pacific knowledge and decision-making contribution

(Naepi 2015).

Methods

Research setting

This research was located within Te Kupenga Hauora Māori (Department of Māori Health

and Office of Tumuaki, UoA, NZ) with senior Māori health researcher leadership. Over-

sight by an advisory group of Māori, Pacific, academic and administrative faculty staff

with expertise pertaining to the research topic.

Participants

All students enrolled in year two of the BHSc, BNurs, or BPharm programmes within

FMHS, UoA (2002–2012) who had had sufficient time to complete the programme. Stu-

dents who were currently enrolled in 2014 (i.e. still studying towards completion) or for

whom the minimum time required to complete their programme had not passed were

excluded.

Study design

An observational study design was used. Secondary individual student demographic,

admission and academic results data from 2001 to 2013 was sourced from Student Services

Online (SSO) (the UoA web-based centralised student data management system). Multiple

regression analysis was used to test: how predictor variables were related to academic

outcome variables for each of the Māori, Pacific and nMnP ethnic groupings; and, how

ethnicity was related to predictor variables and/or student academic outcomes.

Ethnicity variable of interest

Student ethnicity was categorised as Māori, Pacific and nMnP ethnic groupings. Self-

identified ethnicity was automatically categorised into Māori, Pacific, Asian, European,

and Other ethnic groupings within SSO using a prioritisation protocol prior to obtaining the

data for the purposes of this study (Education Counts 2012). Prioritisation of Māori eth-

nicity (as the ethnicity of first priority) when multiple ethnicities are selected ensures

representation of all individuals who identify as Māori within analysis outcomes (Cormack

and Robson 2010). However, those who may have identified with both Māori and Pacific

ethnicity will be counted in the Māori group only—therefore, reducing the Pacific group

numbers. The Asian, Other and European ethnicity categories were combined into one

nMnP comparator grouping (note that students who self-identified as New Zealander were

included within the Other category) given that these ethnicity categories demonstrate

similar outcomes within this context. Māori and Pacific ethnic categories remained sepa-

rate given that different impacts on academic outcomes may be occurring for Pacific and
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Māori students. Maintaining separate ethnic categories for Māori and Pacific students

aligns with Māori positioning as indigenous peoples and rights as Treaty of Waitangi

partners.

Predictor variables

Predictor variables were chosen based on available SSO data and a predictors of success

model that foregrounds significant concepts that may impact on indigenous (Māori) and

ethnic minority (Pacific) student success (Wikaire et al. 2016). Concepts within the model

include: demographic; socioeconomic status; academic preparation; transitioning; early

academic results; and, the tertiary environment.

Demographic

Demographic variables included gender, age at admission and year of admission into year

2 (2002–2012).1

Socioeconomic status

NZ secondary school decile rating categories: low (1–3) (high deprivation), medium (4–7),

and high (8–10) (low deprivation) were used to measure/represent socioeconomic status

(Mills et al. 2009). High decile represents schools with a high proportion of students who

reside in areas of low deprivation (high socioeconomic status). Home schooled or overseas

schools were coded as missing.

Academic preparation

Academic preparation was measured using secondary school results that reflect FMHS

bachelor degree entry requirements. With a new system having been introduced in 2005,

this data was only available for approximately half of the full student cohort and therefore

have been excluded from this analysis. A separate analysis using this data is reported

elsewhere (Wikaire 2015).

Transitioning

Attended school in Auckland (yes, no), type of admission (school leaver, alternative

admission) and bridging programme (yes, no) were used to measure transitioning via

relocation (moving to live in Auckland for study purposes) or transition via varying

pathways between secondary school and FMHS bachelor-level enrolment respectively.

School leaver was defined as enrolment in bachelor level FMHS study in the year

immediately following secondary school. All other students were classified as alternative

admission. Completion of a UoA bridging foundation programme that aims to bridge the

‘gap’ between secondary and tertiary education contexts was recorded.

1 Year of admission was grouped into 2-year time periods to reduce risk of identification of students via
enrolment numbers of\10.
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Early academic results

Early academic results were measured using first year bachelor grade point average (GPA)

(average ‘grade’ attained by each student in the first year of bachelor level study across

eight courses) (0–9) and passing all courses (i.e. no ‘fail’ grades) in the first year of

bachelor study (yes, no). Early academic results were modelled as being both predicted by

admission variables and predictive of longer term programme academic outcomes.

Tertiary environment

Note that there is a lack of measured variables representing tertiary environment factors

(e.g. curriculum). Therefore, although the tertiary environment is conceptualised as

impacting on student success in the ‘predictors of success model’, variables measuring

these factors were not routinely collected within the SSO system and hence were not

included within the analysis in this study.

Academic outcome variables

Early academic outcomes

Early academic outcomes were measured using first year bachelor GPA (0–9) and first year

bachelor passed all (eight) courses (yes, no).

Programme outcomes

Programme outcomes included: graduation from the intended programme (i.e. the pro-

gramme in which students originally enrolled in year 2) (yes, no); graduated in the min-

imum time (yes, no) (3 years for BHSc and BNurs, 4 years for BPharm); and Year 2–4

programme GPA (0–9) (the average grade achieved over all courses from year two until

programme completion).

Optimal programme completion

Ideally, institutions aim for students to achieve optimal academic success via a combi-

nation of programme completion, achieving high grades and completing the programme in

the minimum time. An optimal completion outcome was developed to explore the com-

bined overall academic success for students using four outcome levels in hierarchical

order:

1. Optimal completion = graduated from intended programme (yes) and graduated in

minimum time (yes)with and an overall A grade average (i.e. C6.6) across the

programme); or

2. Sub-optimal completion with higher grades = graduated from intended programme

(yes) with an overall B grade average or higher (i.e. C3.6); or

3. Sub-optimal completion with lower grades = graduated from intended programme

(yes) with an overall C grade average (i.e. 1–3.5); or

4. Non-completion = those students who for varying reasons did not complete their

intended programme.
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Category 2 (sub-optimal with high grades) was used as the reference category in the

analysis as this was the category with the most students and can thus be taken to represent a

‘typical’ completion outcome.

Analysis

Statistical analysis was performed using SAS version 9.4 (SAS Institute Inc., Cary, NC,

USA). All statistical tests were two-sided at a 5% significance level. A statistical analysis

plan was developed a priori that incorporated key predictor and outcome variables of

interest using multiple regression models. Continuous variables were summarised

descriptively in mean and standard deviation (SD), and the predictive effect of admission

variables were tested using linear regression model with an overall F-test, followed by

t-tests comparing the mean differences and 95% confidence intervals to the reference level.

Binary categorical variables were presented in frequencies and percentages and were tested

using logistic regression with a logit link. The optimal completion outcome with four

defined categories was tested using nominal logistic regression with a logit link and sep-

arate odds ratios were obtained for each comparison category. Odds ratios and 95%

confidence intervals were reported with associated p values using Chi square tests.

As shown in Fig. 1, pre-defined predictor variables were added to the baseline model

(#1) in sequential order (#2–5). Consistent with Kaupapa Māori methodology that locates

indigenous peoples at the centre of enquiry, Māori and Pacific ethnic groupings were

foregrounded throughout the data analysis (Walter and Andersen 2013). The first stage of

analysis involved running separate models for each ethnic grouping to identify the pre-

dictive effect of admission variables and early academic outcomes for Māori, Pacific and

nMnP student groupings separately. Significant predictors were identified in the model

with a p value\0.05, and the results on final full model are presented. Regression analyses

were next conducted using the total cohort including three ethnic groupings in the same

Unadjusted Model 1 Model 2 Model 3 Model 4 Model 5

Unadjusted

Baseline
• Gender
• Age (year 2)
• Year of admission 
(year 2)

Socioeconomic 
status
• School decile

Transitioning
• Auckland School
• Type of admission

Bridging 
foundation
• Bridging 
programme

Early academic 
results
• First year GPA
• First year passed 
all courses

First year GPA

(0 - 9)
Year 2 - 4 programme 

GPA (0-9)
Graduated from intended 

programme (y/n)
Graduated in minimum 
time (y/n) - sub cohort

Combined graduate 
outcome
• Optimal Completion 
• Sub-optimal with  high grades
• Sub-optimal with low grades
• Non-completion

PredictorsUnadjusted Baseline

Academic outcomes

Fig. 1 Multiple regression analysis plan that included a baseline (model 1) and the sequential inclusion of
additional predictor variables (models 2–5). Predictor variables were predefined. Analysis was completed
for the full cohort including three ethnic groupings in the same model so that a group comparison could be
carried out that compared Māori/Pacific to nMnP students and repeated for Māori, Pacific and nMnP ethnic
groupings separately. The analysis was completed for each of the listed academic outcomes
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model to investigate how ethnic disparities were related to admission process and student

academic outcomes. Differences in academic outcomes and the change in these differences

were observed between ethnic groupings with the sequential addition of predictor variables

to each model. The results of unadjusted model, baseline model and full model are

reported.

Ethics

Ethical approval for this project was granted by the UoA Human Participants Ethics

Committee (Ref 8110). As per ethics protocols, written informed consent was not required

for this research project due to the use of secondary administrative data sources. All

secondary data obtained from these datasets were de-identified by an independent research

member with no student contact or teaching responsibilities and data analysis occurred via

a coding system.

Results

A total of 2686 students were included in this study including 5.6% Māori (n = 150), 9.6%

Pacific (n = 257) and 84.9% nMnP (n = 2279) students. Descriptive summary data are

presented in Table 1 for all predictor and academic outcome variables. Differences in

unadjusted predictor and academic outcome variables between ethnic groupings have

previously been discussed elsewhere (Wikaire et al. 2016). Tables 2, 3 present the analysis

results for each of the three ethnic groupings of interest (Māori, Pacific and nMnP) as well

as the full cohort which compares the three ethnic groupings in the same model. All models

beyond the baseline (#2–5) controlled for age, year of admission and gender (i.e. baseline

model #1).

Table 1 Descriptive summary for all variables by Māori, Pacific, nMnP ethnic groupings and full cohort

Variables Ethnic grouping Full cohort
(n = 2686)

Māori
(n = 150)

Pacific
(n = 257)

nMnP
(n = 2279)

n % n % n % n %

Categorical variables

Female 108 72.0 182 70.8 1775 77.9 2065 76.9

Year of admission (2nd year)c

2002–3 25 16.7 28 10.9 320 14.0 373 13.9

2004–5 27 18.0 43 16.7 375 16.4 445 16.6

2006–7 23 15.3 54 21.0 428 18.8 505 18.8

2008–9 24 16.0 50 19.4 464 20.3 538 20.0

2010–11 34 22.7 53 20.6 502 22.0 589 21.9

2012 17 11.3 29 11.3 190 8.3 236 8.8

High school decile (8–10) 54 36.0 51 19.8 1275 55.9 1380 51.4

Medium school decile (4–7) 47 31.3 87 33.9 650 28.5 784 29.2

Low school decile (1–3) 41 27.3 85 33.1 125 5.5 251 9.3

Missing school decile 8 5.3 34 13.2 229 10.0 271 10.1
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Table 1 continued

Variables Ethnic grouping Full cohort
(n = 2686)

Māori
(n = 150)

Pacific
(n = 257)

nMnP
(n = 2279)

n % n % n % n %

Attended school in Auckland 81 54.0 211 82.1 1731 76.0 2023 75.3

Missing data 6 4.0 34 13.2 228 10.0 268 10.0

Type of admission (1st year)

Alternative admission 77 51.3 156 60.7 630 27.6 863 32.1

School Leaver 73 48.7 101 39.3 1649 72.4 1823 67.9

Completed bridging programme 65 43.3 128 49.8 120 5.3 313 11.6

Certificate in Health Sciences 43 28.7 100 38.9 0 0 143 5.3

Bachelor level programme

Health Sciencesa,b 99 66.0 185 72.0 696 30.5 980 36.5

Nursing 31 20.67 46 17.9 724 31.8 801 29.8

Pharmacy 26 17.33 39 15.2 917 40.2 982 36.6

First year bachelor passed all courses 91 60.7 105 40.9 1786 78.4 1982 73.8

Missing 0 0.0 0 0.0 1 0.0 1 0.0

Programme passed all courses 86 57.3 102 39.7 1741 76.4 1929 71.8

Missing 1 0.7 0 0.0 0 0.0 1 0.0

Graduated FMHS 106 70.7 184 71.6 1818 79.8 2108 78.5

Graduated intended programme 99 66.0 177 68.9 1783 78.2 2059 76.7

Optimal graduation outcome

Optimal completion 14 9.3 6 2.3 450 19.7 470 17.5

Suboptimal completion high 72 48.0 110 42.8 1193 52.3 1375 51.2

Suboptimal completion low 20 13.3 68 26.5 175 7.7 263 9.8

Non-completion 44 29.3 73 28.4 461 20.2 578 21.5

Graduated Health Sciences 50 49.0 113 62.1 337 18.6 500 23.9

Graduated Nursing 28 27.4 42 23.1 656 36.2 726 34.6

Graduated Pharmacy 24 23.5 27 14.8 818 45.2 869 41.5

Graduated in minimum timed 78 78.8 125 70.6 1533 86.0 1736 84.3

Mean SD Mean SD Mean SD Mean SD

Continuous variables

Age at admission (2nd year) 21.31 4.6 20.8 3.7 20.4 4.1 20.5 4.1

First year bachelor GPA 3.63 1.71 2.83 1.64 4.69 1.94 4.45 1.99

Year 2–4 programme GPA 4.36 1.90 3.48 1.82 5.21 1.69 5.00 1.79

a Students may have enrolled in more than one programme within the study duration; students enrolled in
multiple programmes were double counted
b Students may be double counted if they enrolled in more than one programme
c Although there were new enrolments in 2013, we have excluded current students and hence these students
are not included in this data i.e. must have completed the minimum number of years required for their
programme (i.e. 3 or 4 years)
d Only calculated for those graduated intended programme
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Total cohort comparison analysis

Table 2 and 3 present the linear and logistic regression analysis results for the full cohort

which includes the three ethnic grouping comparison (Māori, Pacific, nMnP). The main

variable of interest is ‘ethnic grouping’ where results are presented comparing 1) Māori to

nMnP, and 2) Pacific to nMnP (reference group). Significant differences in first year

bachelor GPA, year 2–4 programme GPA and likelihood of graduation are demonstrated

between ethnic groupings, even after controlling for all pathway variables. First year

bachelor GPA was also a significant predictor of years 2–4 programme GPA and

graduation.

Comparison of Māori to nMnP students

First year bachelor GPA

When comparing Māori to nMnP student groupings, the mean unadjusted difference in first

year bachelor GPA was 1.06 (out of 9) points lower for Māori (p\ 0.0001, CI -1.37,

-0.74) than nMnP, and remained significantly lower (mean difference -0.67,

p = 0.0002 =\, CI -1.01, -0.32) when controlling for all pathway variables (Table 2,

model #4).

Year 2–4 programme GPA

Year 2–4 programme GPA was on average 0.86 points lower for Māori than nMnP students

in the unadjusted model (p\ 0.0001, CI -1.14, -0.57) however this difference was

accounted for by pathway variables (model #5).

Graduated from intended programme

The odds of graduating from the intended programme were 43% lower for Māori than

nMnP students with adjustment for all pathway variables (p = 0.0083, OR 0.57, CI 0.38,

0.87) (model #5).

Graduated in minimum time

The odds of graduating in the minimum time were significantly lower for Māori compared

to nMnP in unadjusted and baseline models only however became non-significant when

adjusting for pathway variables.

Optimal completion

In Table 3, the unadjusted model shows that Māori students were less likely to achieve an

optimal completion (p = 0.0258, OR 0.52, CI 0.29, 0.92), whilst more likely to achieve a

sub-optimal completion with low grades (p = 0.0161, OR 1.89, CI 1.13, 3.19) or a non-

completion outcome (p = 0.0213, OR 1.58, CI 1.07, 2.34) relative to achieving a sub-

optimal completion with high grades, when compared to nMnP students. After adjusting

for first year bachelor results (model #5), the difference in graduation outcomes between

Māori and nMnP students was no longer significant. This suggests that the first year of
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bachelor study is an important determinant of disparity in overall academic success

between Māori and nMnP students.

Comparison of Pacific to nMnP students

First year bachelor GPA

In Table 2, model #4, after adjusting for all pathway variables, the difference in mean first

year bachelor GPA was 1.35 points lower for Pacific than nMnP students (p\ 0.0001, CI

-1.65, -1.05).

Year 2–4 programme GPA

Table 2 shows that Pacific students achieved a year 2–4 programme GPA that was on

average 1.73 points lower in the unadjusted model (p\ 0.0001, CI -1.95, -1.51) and

reduced but remained 0.57 points lower than that of nMnP students in model #5

(p\ 0.0001, CI -0.78, -0.36).

Graduated from intended programme/Graduated in minimum time

In unadjusted models, Pacific students had 38% lower odds of graduating (p\ 0.0001, OR

0.62, CI 0.46, 0.82) and 61% lower odds of graduating in the minimum time (p\ 0.0001,

OR 0.39, CI 0.28, 0.56) when compared to nMnP. Differences in likelihood of graduating

and graduating in minimum time between Pacific and nMnP students were no longer

significant after adjustment for first year bachelor results, bridging programme and type of

admission.

Optimal completion

In the unadjusted model, the odds of achieving an optimal completion were eight times

lower (p\ 0.0001, OR 0.15, CI 0.06, 0.33) the odds of achieving a sub-optimal com-

pletion with low grades were more than four times higher (p\ 0.0001, OR 4.21, CI 3.00,

5.93) and the odds of non-completion were nearly two times higher (p\ 0.0001, OR 1.72,

CI 1.25, 2.35) relative to a sub-optimal completion with high grades for Pacific students

when compared to the same outcome for nMnP students (Table 3). After adjustment for all

pathway variables, the odds of achieving an optimal completion were lower (p = 0.0315,

OR 0.38, CI 0.16, 0.92) and the chance of achieving a sub-optimal completion with low

grades was higher (p = 0.0211, OR 1.76, CI 1.09, 2.86) relative to a sub-optimal com-

pletion with high grades for Pacific students when compared to the same outcome for

nMnP students.

Summary of full cohort comparison

Overall, the disparity in first year bachelor GPA between both Māori and nMnP, and

Pacific and nMnP was not explained by pathway variables. Similarly, the disparity between

Māori and nMnP in likelihood of graduating and between Pacific and nMnP in year 2–4

programme GPA and chances of optimal completion remained significant after adjusting

for pathway variables. Although unadjusted models showed Māori had lower year 2–4
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GPA, lower odds of graduating in minimum time and ‘less optimal’ completion than

nMnP, these ethnic disparities in academic outcomes were explained by predictor variables

indicating the importance of admission variables in determining programme outcome

disparities. Overall, these results show that after adjusting for all predictor variables, there

was no difference in graduating from intended programme or graduating in the minimum

time between Pacific and nMnP students.

Sub-cohort analysis

Predictors of academic outcomes for Māori

Bridging programme and first year bachelor GPA were significant predictors of academic

outcomes for Māori students.

First year bachelor GPA

As shown in Table 2 (model #4), after adjusting for pathway variables, Māori students who

had completed a bridging programme achieved a first year bachelor GPA that was on

average 0.83 points lower than those Māori students who did not (p = 0.0165, CI -1.50,

-0.15).2

Year 2–4 programme GPA

Year 2–4 programme GPA was on average 0.46 points higher for every 1 point increase in

first year bachelor GPA for Māori students (p = 0.0002, CI 0.22, 0.69) (model #5) after

adjusting for pathway variables.

Graduated from intended programme/Graduated in minimum time

After adjustment, none of the predictors investigated showed significant effects on grad-

uating or graduating in the minimum time for the Māori student grouping (model #5).

Optimal completion

For the optimal completion outcome (Table 3), after controlling for all pathway variables,

the odds of achieving an optimal programme completion relative to sub-optimal com-

pletion with high grades were 2.85 times higher (p = 0.0314, CI 1.1, 7.37) with every

1-point increase in first year bachelor GPA for Māori students.

Predictors of academic outcomes for Pacific

Type of admission and first year bachelor GPA were important predictors of Pacific student

academic outcomes.

2 Note that bridging programme students often fail to meet the academic prerequisite requirements for
direct bachelor level entry. This may explain lower subsequent first year bachelor results given that they
enter bridging programmes with known lower levels of academic preparation.
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First year bachelor GPA

In Table 2, model #4, after controlling for school decile, attending an Auckland school,

and bridging programme participation, alternative admission Pacific students had a first

year GPA that was on average 0.8 points lower (p = 0.0041, CI -1.40, –0.27) than Pacific

school leavers.

Year 2–4 programme GPA

In model #5, after controlling for all pathway variables, for every 1-point increase in first

year GPA Pacific students achieved a year 2–4 programme GPA that was on average 0.7

points higher (p\ 0.0001, CI 0.52, 0.87).

Graduated from intended programme

For every 1 point increase in first year bachelor GPA, Pacific students had 1.57 times

higher odds of graduating (p = 0.0079, OR 1.6, CI 1.13, 2.19).

Graduated in minimum time

None of the investigated predictors had a significant effect on graduating in minimum time

for the Pacific student grouping when included in the same model.

Optimal completion

For every 1 point increase in first year bachelor GPA, Pacific students were less likely to

achieve sub-optimal completion with low grades (OR 0.57, CI 0.38, 0.84) or non-com-

pletion (OR 0.47, CI 0.32, 0.70) than sub-optimal completion with high grades

(p = 0.0003 with optimal outcome removed from the dataset due to low numbers of

students0010, model #5).

Predictors of academic outcomes for nMnP

For the nMnP student grouping, entering as a school leaver, having completed a bridging

programme, and failing to pass all courses in the first year were predictive of ‘lower’

academic outcomes whilst gaining entry via alternative admission and achieving a higher

first year bachelor GPA were predictive of ‘higher’ academic outcomes for nMnP students.

First year bachelor GPA

After controlling for pathway variables, nMnP students who entered via alternative

admission had a first year GPA that was on average 0.24 points higher (p = 0.0434, CI

0.01, 0.48) than for school leavers, whilst those who had completed a bridging foundation

programme had a first year GPA that was on average 0.73 points lower (p = 0.0004, CI

-1.13, -0.32) than those who had not.
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Year 2–4 programme GPA

Model #5 shows that, for every 1 point increase in first year bachelor GPA, nMnP students

had year 2–4 programme GPA increased by 0.55 points (p\ 0.0001, CI 0.51, 0.58);

Graduated from intended programme

NMnP students who did not pass all courses in their first year of bachelor study were less

likely to graduate from their intended programme (p\ 0.0001, OR 0.42, CI 0.30, 0.59)

(Table 2, Model #5) than those who did.

Graduated in minimum time

Those nMnP students who had completed a bridging foundation programme had lower

odds of graduating in the minimum time (p = 0.0015, OR 0.35, CI 0.18, 0.67) than those

who had not. For every 1 point increase in first year bachelor GPA, nMnP students were

more likely to graduate in the minimum time (p\ 0.0001, OR 1.41, CI 1.25, 1.58)

(Table 2).

Optimal completion

For every 1 point increase in first year bachelor GPA, nMnP students had higher odds of

achieving an optimal programme completion (p\ 0.0001, OR 1.95, CI 1.77, 2.15), and

had lower odds of achieving a sub-optimal completion with low grades (p\ 0.0001, OR

0.49, CI 0.41, 0.58) than of achieving a sub-optimal completion with high grades

(Table 3). NMnP students who did not pass all courses in their first year of bachelor study

were more likely to achieve non-completion relative to sub-optimal completion with high

grades (p\ 0.0001, OR 2.75, CI 1.92, 3.94) than those who passed all first year bachelor

courses (Table 3).

Summary of sub-cohort analysis

Overall, predictors of achieving a higher first year bachelor GPA were not attending a

bridging programme for Māori and entering as a direct school leaver for Pacific students.

Achieving a higher first year bachelor GPA was the most significant predictor of achieving

a higher year 2–4 programme GPA for both Māori and Pacific students and increased the

likelihood of graduating for nMnP. Achieving a higher first year bachelor GPA was also

predictive of a higher chance of optimal completion for Māori and nMnP, and lower

likelihood of ‘less optimal’ completion overall, for Pacific and nMnP. Passing all courses

in the first year of bachelor study was also important for optimal completion for nMnP

students.

Discussion

This study demonstrates that common predictors of academic success operate differently

for Māori, Pacific and nMnP student groupings. While most of the predictor variables

investigated showed significant predictive effects on academic outcomes for all student
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groups in unadjusted models, the impact of school decile (in early models not shown) and

bridging programme participation was particularly important for Māori and nMnP students

when controlling for other factors. Type of admission was particularly important for Pacific

and nMnP students. The first year of bachelor level study was highly predictive of sub-

sequent academic outcomes for all student groups investigated. Variables explored did not

explain all of the differences in outcomes between ethnic groupings, thereby foregrounding

the need to explore additional tertiary factors that may be operating.

Bridging foundation programmes

Mixed results were found when exploring the association between bridging programme

participation and academic outcomes. This is consistent with expectations that our results

may reflect both the negative impact of known academic and transitioning gaps that exist

for students entering bridging programmes (Benseman et al. 2006), as well as positive

effects of the bridging programme itself (i.e. aiming to address these gaps) (Madjar et al.

2010b). Note that completion of the FMHS bridging programme (CertHSc), and higher

achievement (CertHSc GPA) within this programme has previously been shown to be

positively predictive of achieving a higher first year bachelor GPA in FMHS programmes

(Curtis et al. 2015b). The findings suggest that bridging programmes may help to address,

but cannot ‘immunise’ Māori and Pacific students from, the impacts of academic and

transitioning gaps prior to admission.

Daily struggles in tertiary environments—transitioning into racialised
‘climates’

This study reinforces the importance of the first year of bachelor study as having a sig-

nificant impact on academic results throughout tertiary health programmes. First year

academic results were both predicted by pre-tertiary factors, and predictive of programme

results. This aligns with known literature that discusses how the first year of health study is

often an unsafe and daunting experience where students can be culturally isolated, expe-

rience racial discrimination, and are submerged in large (often 900?) class sizes in pre-

dominantly white institutions (Curtis et al. 2012a, 2014b; Madjar et al. 2010a; Orom et al.

2013) and is noted as a key transitioning point through which Māori and Pacific students

must overcome multiple challenges (Madjar et al. 2010b; Sapoaga and Van der Meer 2011;

Sapoaga et al. 2013).

Some of the inequities in academic outcomes between Māori or Pacific and nMnP

students were explained by investigated predictors. The positioning of these predictor

variables prior to or early on in tertiary education contexts does not dismiss the respon-

sibility of the tertiary institution to address factors that may be operating to impact on

Māori and Pacific student success throughout later years (year 2 onwards) in health pro-

fessional study. In addition, some disparities in academic outcomes identified in this study

remain unexplained. There is evidence that negative experiences in tertiary health study

continue throughout the programme (Curtis et al. 2014b; Garvey et al. 2009), hence even

equitable academic outcomes do not guarantee culturally safe and enjoyable experiences

through tertiary study (Kaehne et al. 2014; Zorlu 2013). Mayeda et al. (2014) interviewed

Māori and Pacific students across UoA who shared examples of both overt and subtle racist

remarks often made by nMnP student peers and teaching staff.
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Individual versus institutional focus

Common explanations for why Māori and Pacific students have lower educational out-

comes are generally focussed on the individual student (F. Harris 2008) as opposed to the

institution (Kasuya et al. 2003; Kay-Lambkin et al. 2002; Rich et al. 2011) citing ‘cultural

factors’, institutional or cultural climate as avenues of explanation for disparities (Andriole

and Jeffe 2010; Woolf et al. 2013). However, these explanations position the institution,

although responsible for ensuring students success, as invisible to critique in the ‘blame’

frame (Bishop and Glynn 1999; Martin-McDonald and McCarthy 2008). Routinely col-

lected data within the UoA take a similar approach meaning individual student-focused

variables are more likely to be available for analysis rather than institutional measures.

Hesser, Cregler and Lewis (1998) studied medical school admission for African

American students and stated that ‘‘a substantial portion of unexplained variance … can

be attributed to … static versus changing personal philosophies and commitments held by

key institutional figures pertaining to the promotion of, opposition to, or indifference

towards racial-ethnic diversity’’ (p. 191)). A critical analysis requires measurement of

institutional factors that may be predictive of student outcomes (e.g. the proportion of

Māori and Pacific staff, culturally relevant course content, interventions that address racial

discrimination, effect of class timetabling on part-time employment, and potential for

flexible learning).

Academic preparation

The impact of secondary school results is theorised to have a significant effect on academic

outcomes for this cohort however the ability to carry out this work for the full cohort was

not possible due to a change in academic achievement systems in 2005 (with school results

only available for half of the cohort). A separate analysis using on the cohort for whom

school results were available has been completed and have been reported elsewhere

(Wikaire 2015).

Strengths

This study includes a comprehensive quantitative analysis of student data that has not

previously been undertaken in a NZ context. The use of Kaupapa Māori methodology,

informed by Pasifika methodology, is a particular strength of the project as it foregrounds

Māori and Pacific worldviews and allows data analysis in a way that may not otherwise

have been completed (Smith 2012; Vaioleti 2006). This has allowed comparison of ethnic

groups and exposes racism and privileging of particular ethnic groups over others (Borell

et al. 2009). By adopting a non-deficit analysis, this research acknowledges that it is not

‘ethnicity’ that is to blame for academic disparities, but something about the environments

created by institutions and the associated experiences that privilege some ethnic groups

over others (Harris et al. 2013). This means moving beyond simple description to inter-

rogation of why these experiences are occurring and how these environments manifest such

phenomena.
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123



Limitations

This study was limited by the available data that are routinely collected by the UoA and the

way in which they are collected, limiting the ability to analyse and report on student data

by ethnicity in various ways (Education Counts 2012). The ability to explore the impact of

socioeconomic status using a relevant measure was also limited by available data. Hence,

the study used school decile as a proxy for socioeconomic status and acknowledges that

this may limit the study findings (Engler 2010).

Interpretation issues

Pre-prioritisation of the data means that students who identify with both Māori and Pacific

ethnic groups will be included in the Māori group only. Considering the importance of the

first year of tertiary study as highlighted within relevant literature and the present study

findings, this study does not include students who may have entered the first year of

bachelor study, but did not continue their academic pathway in year two, therefore

eliminated the stories of those students who experienced academic difficulty that led to

attrition in year one.

In NZ the UoA FMHS, and Vision 20:20 in many ways is leading innovation and

success in Māori and Pacific students in this area (The LIME Network 2013). Given this

context, combined with this particular institution, the findings of this study may represent

inflated results in some areas. For example, high entry criteria may mean that the students

within this sample are likely to represent those school leavers with higher academic

achievements than the national average. The Māori and Pacific students in this sample

therefore also demonstrate academic outcomes that have been influenced (we assume

positively) by the multifaceted recruitment and retention interventions in the FMHS

context.

Conclusion

The findings of this research demonstrate the impact school results and socio-demographic

factors have on academic outcomes at tertiary level. Importantly, these factors impact

negatively on Māori and Pacific student outcomes to a greater extent than for nMnP

students. This research shows that the impact of pre-tertiary and early academic variables

extends further than the first year of bachelor level study and that these variables do not

fully explain the differences observed in academic outcomes for Māori and Pacific stu-

dents. This highlights the need for tertiary institutions to extend focus beyond admission

and transitioning phases, and provide on-going support for Māori and Pacific students

throughout tertiary health programmes. Furthermore, use of new and innovative teaching

and learning approaches that cater for students from lower socio-economic and indigenous

backgrounds is warranted. Critiquing what role the tertiary institution can play in the

elimination of academic inequities for Māori and Pacific students studying towards health

professional degrees is necessary.
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Te Rōpū Rangahau Hauora a Eru Pōmare. (2002). Mana Whakamārama—Equal Explanatory Power: Māori
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