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Abstract The purpose of this study is to identify school factors that affect students’
achievements at the secondary and tertiary levels of education. The analysis included data
of 9,894 students who studied in Auckland regional secondary schools in 2004. The results
indicate that, although student demographic characteristics are associated with students’
pathways and achievements, schools’ demographic composition did not affect student
outcomes. It was found, however, that schools’ organisational factors do have an effect. At
the university level, none of the schools’ characteristics was related to students’
achievements at the higher end of the achievement scale (GPA > 4). However, students
from private or state-integrated schools were found to be more likely to achieve low GPA
(<2) than students who came from state schools. In conclusion, it is suggested that
interventions targeting at-risk populations based on demographic factors should focus on
individuals or groups rather than on institutions; while school-based interventions should
identify the schools by their structure and function rather than by their demographic
characteristics.
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The purpose of this study is to identify schools’ characteristics that affect students’
enrolment and success at university level education. These characteristics include
administrative determinants, such as schools authority; socio-geographic determinants,
such as school decilel; demographic determinants, such as gender, student socioeconomic
status (SES) and ethnicity; and peer determinants, such as school-wide achievements. The
study focuses on the first cohort of students to sit New Zealand’s recently introduced

' A New Zealand system used to rank schools by the socioeconomic composition of their students. It ranges
from 1 (low) to 10 (high) decile, http://www.minedu.govt.nz/index.cfm?id=7697.

B. Shulruf (X)) - J. Hattie - S. Tumen
Faculty of Education, University of Auckland, Private Bag 92019, Auckland, New Zealand
e-mail: b.shulruf@auckland.ac.nz; b.shulruf @ gmail.com

@ Springer


http://www.minedu.govt.nz/index.cfm?id=7697

614 High Educ (2008) 56:613-632

National Certificate of Educational Achievement (NCEA) (Martin 2005; NZQA 2005,
2006) and the University of Cambridge International Examinations (CIE) (University of
Cambridge Local Examination Syndicate 2004) in 2004.

Theoretical framework

Studying in tertiary level institutions and graduating with a university degree or a post-
secondary professional diploma after leaving school is not an obvious pathway for all
students (Morgaman et al. 2002). In 1993-1994, for example, Florida produced over
90,000 secondary school graduates of which only 47% had enrolled in tertiary education
institutions by the following year; 6 years later just 58% of this tertiary-enrolled cohort had
graduated with a Bachelor degree (CEPRI 2002). In New Zealand and Australia, only
about 50% of the Year 11 cohort (age 16) is still enrolled between ages of 18 and 19 years
(Collins et al. 2000; Ministry of Education 2004). By contrast, from a national sample of
American students, Cabrera and Las Nasa (2001) found that 82% of fully qualified sec-
ondary school leavers and 48% of minimally qualified students apply to attend 4-year
college (the norm for US degree programmes). Of the lower SES students, however, only
66% of the fully qualified and 35% of the minimally qualified applied for entry to 4-year
college.

Students’ characteristics, such as socio-demographic, aptitudes and previous
achievements, have thus been shown to affect individuals’ pathways to and through
tertiary education (Brown and Burkhardt 1999; Byrne 1993; Muijs 1997). The way
schools prepare their students may also have a significant effect on pathways to higher
education (Arum 1998; Bragg et al. 2002; Polesel 1995). In Australia, for example,
Gannicott (1998) and Marks et al. (2001) found that students attending independent
schools gained higher Equivalent National Tertiary Entrance Rank (ENTER) scores than
students attending Catholic schools; and Catholic students, in turn, gained higher ENTER
scores than students attending government schools. However, while Marks et al found
that the relationship between students’ socioeconomic background and their ENTER
performance did not differ substantially across school sectors in Australia, Win and
Miller (2005) more recently determined that the effects of government, Catholic and
independent schools is greatest on the students gaining lower level ENTER scores. In
other words, the higher the ENTER, the smaller the difference. It is also interesting to
note, however, that Kim and Placier (2004) did not find any differences between Aus-
tralian Catholic and non-Catholic private schools.

In New Zealand, it has been suggested that the socioeconomic environment of a
school does affect the likelihood of its students of enrolling in higher education. Thus,
students from higher decile schools are more likely to enrol in higher education (Boyd
et al. 2001; Cabrera and Las Nasa 2001). Boyd et al. (2001) also noted that students
from higher decile schools were most likely to receive information on higher education
from their families, whereas their lower decile counterparts tended to receive this
information from school career counsellors, which may explain the disparity in the
enrolment rates across these populations, particularly due to low intergenerational
mobility (Comi 2003). King’s (2004b) investigation of the characteristics of a New
Zealand university’s feeder schools found that schools’ decile ranking was not asso-
ciated with engineering student achievements because the majority of these students
had attended higher decile schools (decile rankings of 8-10). In contrast,
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Konstantopoulos’s (2005) results from an analysis of data from three major US sur-
veys® indicated that school region, the socio-economic status of families sending
students to the school (SES) and certain other characteristics of the school’s student
body had considerable effects on student achievement at school. In particular, having
controlled for individual SES, students in higher SES schools were found to have
higher average achievements than students in lower SES schools. As Konstantopoulos
(2005) also notes, the geographical location of a school may affect student enrolment in
tertiary education. However, James (2001) suggested that higher education participation
by people from rural and isolated areas may be affected less by distance from uni-
versity campuses than by socio-economic circumstances.

Two conceptually different types of measures have been developed by Raudenbush and
Willms (1995) to identify the school factors that affect students in schools. The first, which
Raudenbush and Willms (1995) refer to as Type A school effects, incorporates a variety of
school characteristics which correspond to the contextual factors of the school. These
include the social and economic characteristics of the community in which the school is
located and the demographic composition of the student body. In contrast, the specific
practices within the school, including the administrative leadership, curricular content,
utilization of resources, and classroom instruction are known as Type B effects.

Although this study focuses mainly on school characteristics that fall within the Type A
effects category (Raudenbush & Willms 1995) (i.e. those not relating to schools’ man-
agement and the teaching practices), it is important to note that Type B characteristics can
powerfully affect student achievements as well. Hattie’s (2005) synthesis of meta-analyses
indicates that Type B factors such as the quality of teaching, a lack of disruptive students,
peer influences, professional development, quality of instruction and feedback in the
classroom have moderate to high effect sizes (.48-.81) on student achievements. Unfor-
tunately, the administrative datasets that were available to this study included only limited
data on Type B variables.

Extracurricular activities are also claimed to positively affect student achievements and
schools tend to allocate significant resources to this area of school life (Shulruf et al. 2005;
Shulruf et al. 2006c; Tolley et al. 2005). However, extracurricular activities such as aca-
demic clubs, mentoring, sports, hobby clubs and performance arts activities achieve only
small to moderate effect sizes (.17-.38) (DuBois et al. 2002; Shulruf et al. 2006c). An
important subgroup of the extra curriculum is the outreach programmes provided by ter-
tiary institutions and developed partly as a service to the community and partly as a
recruitment operation (O’Shea and Jones 2005; Perna 2002; Quigley 2002). The range of
activities offered by individual outreach programmes affects the role of the programme and
may vary from a purely recruitment role, to one more focused on increasing the diversity of
applicants to increase the diversity of the institutions’ student body. In the short term,
however, the outreach activities should focus on increasing the number of the eligible
students—not only through increasing student achievements in school but also by estab-
lishing constructive collaborations between schools and tertiary institutions (Jones et al.
2002; Outreach Task Force 1997). Whether these programmes achieve their goals is not
known, particularly in New Zealand (Ringold 2005); however reports from USA indicate

2 The National Longitudinal Study of the High School Class of 1972 (NLS-72); High School and Beyond
study (HS&B-80); The National Educational Longitudinal Study of the Eighth Grade Class of 1988
(NELS 88).

@ Springer



616 High Educ (2008) 56:613-632

that outreach programmes operated by universities do increase student achievements and
their enrolment in higher education (Quigley 2002; Rodriguez et al. 2004).

In most New Zealand studies relating to students’ pathways and tertiary education,
individual students form the unit of analysis (for example see, Boyd et al. 2001; James
2001; Schleicher et al. 2005; Scott 2003; Vaughan 2005). In terms of New Zealand
students’ performances in literacy, the PISA 2000 results indicated that 16% of the
variance is related to between schools factors, and within this variance, 31% relates to
school context, 24% to school climate and seven percent to policies and resources
(Schleicher et al. 2005). Further, findings from two Starpath studies indicate that a large
number of students in particular degrees at one large New Zealand University are drawn
from a small number of schools. For example, with regard to the student cohort enrolled
in the Bachelor of Commerce degree at the university in question, it was determined that
six secondary schools contributed almost a quarter of the standard cohort (excluding
conjoint students); and 48% of them came from decile 10 schools (King 2004a). Sim-
ilarly, within the Faculty of Engineering 52% of the students came from decile 10
schools and 63% from decile 8—10 schools (King 2004b). In addition to this apparently
narrow pool of schools providing students for these degrees, it has also been found that,
although some schools perform well in gaining entry for their students, these students did
not necessarily demonstrate high completion rates or high grade point average scores
(GPA) during their studies. On the other hand, it was noted that a number of schools
which were less successful in gaining entry for their students produced students who
completed their studies with good GPA performance (King 2004a, b).

It is suggested, therefore, that there is a need to identify how schools’ characteristics
affect students’ participation and success in tertiary education and, based on such infor-
mation, there is a need for the development of ways to improve schools’ effects on tertiary
participation and success.

Methods
Data

Data on schools and students for this study were received from two sources: the Ministry of
Education website and the university in Auckland forming the focus of this study. Data
concerning school decile, student demographic composition and student roll were retrieved
from the Ministry of Education website (Education Review Office 2004), while the uni-
versity’s planning office provided data regarding students’ achievements within the NCEA
framework together with student admission and achievement data held on the university
database.

The dataset included the following student data: gender, age, ethnicity, university
entrance qualification (UE), first year university grade point average (GPA) and infor-
mation regarding individuals’ university application. The school data comprised: school
decile; school roll; school year level span (Y7-15 or Y9-15; note that normally secondary
education ends at Y13, but the Ministry’s classification allows up to 15 years of secondary
schooling); the ratio of students in Year 13 and Year 9 (the Y13/Y9 ratio gives an indi-
cation of the attraction of the senior school); school gender type; school authority
(ownership); the ethnic composition of students within the school; school location (by
district); the proportion of CIE candidates; and the school’s participation in any of the
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university’s four outreach programmes (Salmond 2004). The four outreach programmes
include (a) Mentoring and Tutoring Educational Scheme (MATES) programme: The New
Zealand version of the Israeli Perach programme where university students mentor sec-
ondary school students (Fresko 1996, 1997); (b) Tuakana: Academic support programmes
for Maori and Pacific students (Ayres et al. 2006); (c) Dream Fono: A programmes to
inspire Pacific students to attend The University of Auckland and enhance self confidence;
and (d) MATHS: A support programme for underachieving students in low decile schools.
It is noted that proxy data for SES, via student addresses (see Salmond and Crampton
2002), were available for most of the students who sat the National Certificate of Edu-
cational Assessment (NCEA) exams. However, since similar data was not available for
those students taking CIE exams, this information was not included in the analyses.

Analyses

The analyses comprised two stages. The first stage was an analysis of school effects on
students’ pathways from secondary schools to the university (‘Student Pathways Analy-
sis’). The second stage was an analysis of school effects on students’ performance at the
university (e.g. first year GPA) (‘Student Achievement Analysis’). It was essential to split
the analysis to two stages since only 38% of the students who studied in the secondary
schools eventually enrolled in the university. Hence the first stage considered all students
but the second stage of the analysis considered only the student who actually enrolled in
the university.

Student pathways analysis

The outcomes used for the Student Pathway Analysis comprised a series of outcomes made
up of five combinations of the three binary variables: (i) the acquisition of the UE; (ii)
enrolment at the university; and (iii) becoming an active student—i.e. having any type of
achievement records on the university’s database (see Table 1).

To meaningfully compare these outcomes and to identify the likelihood of students
belonging to each of these groups—in other words, the likelihood of them reaching a
specific point in their pathways—a series of five logistic regressions were undertaken using
‘stepwise backward’ methods.

Student achievements analysis

Student university achievements were measured using each student’s first year GPA score.’
The student population was then split into three groups: high achievers, medium achievers
and low achievers since it was assumed that the factors affecting student performance
might be different for each group. The GPA results were recoded according to Table 2,
below. Noteworthy, the purpose of this analysis was to measure the likelihood of students
to belong to one of these three groups rather than predicting student GPA. It was assumed
that comparing the low and the high achievers to the medium achievers was the most

3 The University’s GPA scores are: A+ =9, A =8, A—=7,B+=6,B=5B—=4,C+=3,C=2,
C— =1, D+/D/D— = 0.
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Table 1 Student pathways analysis: groups comparison

Population Target group Reference group

All UE achieved (UE) UE not achieved (NUE)

UE not achieved (NUE) Applied to the university (APP) Did not apply to the university (NAPP)
UE achieved (UE) Applied to the university (APP) Did not apply to the university (NAPP)
UE not achieved (NUE) Active student (STD) Not a student (NSTD)

UE achieved (UE) Active student (STD) Not a student (NSTD)

Table 2 Recoded GPA

GPA Classification of achievement levels
scores .
grouping
GPA <2 ‘Low achievers’—students gaining a GPA of less
than 2

2 < GPA <4 ‘Medium achievers’—students who passed their
exams but gained a GPA score below the mean
for the first year (GPA mean = 4).

GPA > 4 ‘High achiever’—students gaining a grade point
average of 4 or above

appropriate approach since changes in student achievements are unlikely to be from one
extreme to the other. Thus, the most relevant comparison is between interchangeable
groups and not across the entire population. Furthermore, by using this type of analysis it
was possible to identify factors that specifically affect the likelihood to belong to the low
achievers versus the medium achievers groups but not the likelihood to belong to the
higher versus the medium achievers groups and vice versa. Hence, this approach provides
more meaningful and relevant results to specific groups of students. Hence, two logistic
regression models were used to compare the likelihood of students achieving each low and
high achievement levels versus medium achievement level (GPA > 4 vs. 2 < GPA < 4;
and GPA < 2 vs. 2 < GPA < 4).

Results

The study dataset comprised of data from 69 secondary schools and their students who sat
NCEA exams (Strathdee 2003) and/or CIE (University of Cambridge Local Examination
Syndicate 2004) exams in 2004 within the Auckland Region. The dataset includes 9,894
students of whom 51% are male. Forty percent of the students are Pakeha (New Zealand
European), 32% Asian, 14% Pacific, 6% Maori and 7% Others. The average age of the
students is 17.8 years. The schools are distributed across the seven municipal authorities
within the Greater Auckland region and the average school roll is 1104. The average
school decile is 5.6 (see Table 3).

Of the 69 schools, 51 are state schools (74%), 15 are state-integrated (22%) and 3 are
private; 47 of the schools are coeducational (69%), 10 are girls-only and 11 are boys-only;
17 of the schools start at Year 7 (25%) and the rest start at Year 9. The study was confined
to the Greater Auckland region due to the availability of both school and university data.
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Table 3 Summary of schools’

- L District No. of Mean Mean school
characteristics by districts schools (%) decile roll
Auckland City 25 (36) 5.1 1010
Franklin District 4 (6) 5.0 823
Manukau City 15 (22) 3.8 1247
North Shore City 10 (14) 9.3 1381
Papakura District 2(3) 4.5 1528
Rodney District 4 (6) 6.8 765
Waitakere City 9 (13) 5.0 988
Total 69 (100) 5.6 1104

Student pathways analysis

The results of the regression series (Table 4) indicate that student demographics (age,
gender, ethnicity) were related to student pathways. For example, it was found that the
older the students were the less likely they were to gain UE, to apply to the university or to
became active students. It was also found that boys were less likely than gitls to gain UE
(Odds Ratio (OR) = .67) but once gained, boys were more likely to apply to the university
(OR = 1.19). In addition, students from all other ethnic groups were found to be less likely
to gain UE than Pakeha. However, once Pacific students gained their UE they were more
likely to apply to the university (OR = 1.51) and to become active students (OR = 2.27)
than Pakeha students. Although students of Asian ethnicity were more likely to apply to the
university than those of any other ethnicity, their likelihood to become active students did
not differ significantly from Pakeha students. It is noteworthy that within the group who
did not gain UE, Maori were more likely (OR = 3.16) than Pakeha to become active
students, and students from other ethnicities were less likely to become active students than
Pakeha (OR 0.43-0.74). This may be a result of formal or informal affirmative admission
policies, aiming to increase Maori enrolment in the university.

In general, school characteristics were found to have more effect on students’ pathways
at the school-level than at the university-level. For example, school decile had a small but
significant effect on the likelihood of students achieving UE (OR = 1.1). While school roll
was not found to have any effect on student pathways, the Year 13/Year 9 ratio (providing
an indication of the attraction of the senior school) was significantly related to the like-
lihood of gaining UE (OR = 2.54) and to becoming an active student, when UE had not
been gained (OR = 2.84).

The type of school was found to be related to some pathway outcomes. For instance,
students from private schools were less likely (OR = 0.56) than students from state
schools to gain UE; students from state-integrated schools, on the other hand, were more
likely (OR = 2.11) to gain UE than students from state schools.

In comparison to co-educational schools, students from girls-only schools were more
likely (OR = 3.63) than students from co-educational schools to gain UE. The opposite
was found to be true for boys: students from boys-only schools were less likely (OR = .22)
than students from co-educational schools to gain UE. Among the students who did not
gain UE qualifications, those who came from single gender schools were more likely to
apply to the university (OR = 1.92 for boys and OR = 1.49 for gitls). Students from Y7 to
Y15 schools were found to be more likely than students from Y9 to Y15 schools to apply
to go to university whether or not they gained UE (OR 1.30 and 1.78 respectively). Finally,
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it was found that neither the specific ethnic composition nor the gender mix within a school
affected students’ pathways.

No statistically significant difference in students’ pathways was revealed between
students who came from Auckland City, North Shore City or Papakura City. However, it
was found that students from Manukau City were more likely to gain UE (OR = 1.31) than
Auckland City students. Students from Waitakere City and Rodney District appeared to be
less likely to apply to the university in question regardless of whether they gained UE (OR
0.27-0.76); yet among the students without UE, students from Rodney District were the
most likely to become active students (OR = 6.43).

An important issue considered in this study was whether student pathways are affected
by the proportion of students within the schools sitting CIE examinations (De Boni 2002;
Shulruf et al. 2006a). From this analysis it appeared that the proportion of CIE candidates
within a school did not affect student pathways overall; that is, the fact that some students
in some schools sit CIE exams or NCEA exams or both did not affect the likelihood of
students in general gaining UE, applying to the university or becoming active students.

With respect to the University’s four outreach programmes operated in schools it was
found that students from ‘MATES Schools’ were more likely to gain UE and to apply to
the university (OR 1.20, 1.36 respectively) than students from non-MATES schools.
Students from ‘Tuakana Schools’ were more likely to gain UE (OR = 1.54) than students
from non-Tuakana schools although no other effects were identified. Finally, it was found
that students from schools that operated Dream Fono or MATHS were less likely to apply
to the university than students who came from schools that did not operate these
programmes.

Student achievements analysis

The second stage of the analysis involved only those students who entered the university
(N = 2,701) and for whom the university had achievements measures: that is, students’
first year GPA scores. As previously noted, it was assumed that different factors might
affect the performance of higher-achieving students compared to those who were less
successful; therefore, as previously described, the student population was split into three
achievement groups (high, medium and low achievers—see ‘Methods’ section). Initially,
both linear and binary regression models were tested revealing preference for the binary
(logistic) regression model as it yielded higher R? values. The decision to split the students
by the aforementioned GPA criteria, based on the context of the data (for details see the
‘Methods’ section), was confirmed when alternative population splits were tested. For
example, when the student population was split into thirds (GPA < 2.71; 2.71 <
GPA > 5.25; GPA > 5.25) the R” values yielded for each subgroup were smaller
(Table 5).

The assumption that different factors affect the performance of students achieving at
different levels was found to be valid as the sets of independent variables that survived the
stepwise process were different in each of the regressions.

At the individual level, it appeared that ethnicity affects student performance on both
models (the higher and lower achievers regressions) as Pakeha students were more likely to
achieve a higher GPA than those from any other ethnic group (however, it must be noted
that the ethnic composition within a school did not have any meaningful effect on any
students’ first year university achievements). Among the higher achievers, older students
were found to be more likely to achieve lower GPA scores (OR = .72); and, while gender
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Table 5 Logistic regressions students’ achievement (odds ratio) within university students only (backward
stepwise method (p in .05 p out .10)

Sub-population GPA <4 GPA > 2
Binary variables (0) GPA < 2; (1) GPA > 2 (0) GPA < 4; (1) GPA >4
Unadjusted Adjusted p Unadjusted Adjusted P
UE achieved (ref not achieved) 1.96 1.72 .00
Ethnicity (ref Pakeha) .00 .00
Maori .36 35 .00 .68 .87 .67
Pacific 33 45 .00 31 .38 .00
Asian 19 .70 .01 .62 72 .00
Others 16 .82 46 .56 .64 .05
Gender (ref female) 1.01 .76 .06
Age 2004 .69 72 .00
School decile 1.10 1.05 .04
Asian proportion 1.01 1.01 .09 99 99 .05
Others proportion 99 97 .00
School roll 1.00 1.00 .07
Y13/Y9 proportion 2.09 2.23 .01
Institution type (ref Y9-15) 1.02 4.40 .00
Scl. gender type (ref CoEd) .05
Boys’ school 93 1.37 .14
Girls’ school .76 72 .10
Scl. authority (ref State) .01 .03
Private school 74 40 .03 1.56 49 .02
State integrated school .61 18 .00 79 .62 .04
District (ref Auckland) .05
Waitakere 1.7 1.66 .06
Franklin .61 52 24
Mankau 1.03 1.08 .69
North Shore 1.12 1.00 .99
Papakura .58 44 .04
Rodney 2.04 .36 18
Tuakana 3.33 2.65 .06
MATHS 9.37 8.52 .05 22 .06 .01
Dream Fono 1.82 .04
Nagelkerke R? 114 059
N 1248 1880

Note: In bold p < .05

did not affect achievements within the high achievers group, within the lower achievers,
males tended to achieve lower GPA scores.

At the school level, school decile had no effect on students’ GPA scores within the
lower achievers and very little effect (OR = 1.05) on student GPA scores within the higher
achievers. The type of school attended by students (Y7-15 or Y9-15) did not appear to
affect the GPA scores of the highest achieving students (GPA > 4). However, for the lower
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achieving students, those who studied in Y7-15 schools appeared to be more likely to
achieve GPA > 2 (OR = 4.40) than those students who attended Y9—15 schools. School
authority was found to be associated with student achievements within both subgroups
(higher and lower achievers): students from state schools were more likely to achieve
higher first year university GPA scores than students from private or state-integrated
schools (within both subgroups). Although school roll was not found to be related to
students’ GPA scores, within the higher achievers group only, the Y13/Y9 ratio (indicating
the strength/popularity of the senior school within the secondary school) was positively
associated with high GPA (OR = 2.23). School district was not related to students’ GPA,
with one exception: students from Papakura were less likely to achieve GPA > 2
(OR = .44) within the lower achievers subgroup.

In terms of the university’s outreach activity in schools it was found that students who

came from schools operating MATHS outreach programmes were more likely (OR =
8.52) to achieve GPA > 2 within the lower achievers groups, but were very unlikely to
achieve GPA >4 (OR = .06) within the higher achievers group. On the other hand,
students who came from schools operating Dream Fono were more likely (OR = 1.82) to
achieve GPA > 4 within the higher achievers groups, but no effect was found within the
lower achievers groups.

To summarise the Student Achievement Analysis, it appeared that studying in state
schools had a positive effect on student achievement regardless of the level of GPA
achievement. Also notable are the findings that, among the higher achievers, a school’s
Y13/Y09 ratio appears to be a good predictor for GPA > 4; and studying in a Y7-15 school
predicts GPA > 2 within the lower achievers groups. The demographic characteristics of
the students affected their first year university GPA scores, but the proportion of different
ethnic subgroups in schools did not affect the likelihood of achieving high GPA.

Discussion

The objective of this study is to identify school characteristics that affect student pathways
and outcomes. It was found that Pakeha students were more likely than students of any
other ethnicity to gain UE qualifications and to achieve higher GPA scores in their first
year at the university. These findings are consistent with previous studies in New Zealand
which identified the disparity in educational attainment across ethnicities (Anae et al.
2002; Benseman et al. 2006; Maani 2000; Scott 2005; Shulruf et al. 2005). In relation to
this issue, a notable finding concerns Maori students with no UE qualifications. The
analyses revealed that although Maori students were more likely than any of their ethnic
counterparts to become ‘active students’ (OR 3.16) (that is, to have active student records
at the university), they were also the most likely group to achieve first year GPA scores of
less than 2 (GPA < 2). A possible explanation for this is because it is more likely for Maori
students to be accepted into the university via affirmation procedures, but once there, the
high academic demands they encounter puts them at a greater risk of failure.

A different pathway emerged for Pacific students which indicated that those with UE
qualifications were more likely than Pakeha and Maori to apply to the university and
become active students (OR 1.51 and 2.27 respectively) but the likelihood of Pacific
students achieving a low GPA at the end of their first year was high. These findings suggest
that Pacific students have not derived much benefit from an affirmative admission policy,
although all admissions schemes at the University apply to both Maori and Pacific students.
In a recent study, Benseman et al. (2006) suggested that motivation, attitudes, pressures
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from family and peer groups, lack of support services and language issues, as well as
financial difficulties, are important factors affecting Pacific students’ success at the tertiary
level. Hence it is suggested that support for Pacific students should be focused on
improving their performance within educational institutions rather than merely enhancing
their motivation to enrol in higher education programmes.

For Asian students, the most notable finding was a greater determination to study at the
university. The analyses revealed that this group was more likely to apply to the university
than any other ethnic group, regardless of whether or not they gained the UE qualification.
This is in line with Birrell (1994) who suggested that Asian students in Monash University
in Australia have a high entry and low attrition rate, resulting from significant family
support. Furthermore, the recent major growth of Asian students in New Zealand (Harman
2002) is similar to the flow of Asian students to industrial countries in the mid 1980s which
as Cummings (1984) suggested, may explain the phenomenally high university application
rate among Asian students observed at that time.

It is noted that boys were less likely than girls to gain UE, however, among those who
gained UE qualification, boys were more likely than girls to apply to the university.
However, the chances of boys becoming active students or gaining high GPA scores did
not significantly differ from girls. Age was found to be negatively associated with UE
acquisition and becoming an active student and, among the higher achievers, it was also
negatively associated with achieving a GPA greater than 4. This pattern suggests that
mature students may have faced difficulties during their secondary schooling and that they
carried these educational challenges with them to the tertiary level.

To summarise at this point: in terms of individual variables, ethnicity and age both
appear to affect student pathways and achievement. The main question arising from these
findings concerns the extent to which these factors (when measured at the school level
within school characteristics), and any other school characteristics affect individuals’
educational outcomes.

The characteristics of a school, such as its size, ethnic diversity, gender mix, decile, type
of funding etc., contribute to the experience students encounter as they travel their edu-
cational journey. Previous studies suggest that schools’ characteristics have little or
moderate effect on student outcomes (Hanushek et al. 2003; Hattie 2005; McGaw and
Lievesley 2003; Teddlie and Reynolds 2001). The regression models presented in this
study explain 3-23% of the variance in students’ pathways from secondary through to the
end of the first year at the university, as well as 6-11% of the variance in students’
achievements at the end of the first university year. These findings concur with Schleicher
et al. (2005) who found that 16% of the variance in New Zealand students’ performance in
literacy relates to between-schools factors. They are also similar to international findings
which range between 10 and 30% (Luyten 2003; Opdenakker and Damme 2000), although
Teddlie and Reynolds (2001) suggested that, for studies conducted in US, the explained
variance ranged between 15 and 20% compared to 8 to 12% in Europe.

From the analysis of schools’ characteristics carried out in this study, a school’s ethnic
diversity, gender distribution and size were all determined to have no effect upon student
outcomes. However, although Lee and Smith (1997) also did not find any significant effect
of the proportion of minority students in the school on student outcomes using three waves
of data from NELS 88,* they did suggest that the ‘ideal’ secondary school—defined in
terms of effectiveness (i.e., learning)—should enrol between 600 and 900 students. This
apparent contradiction could be an example of contextual difference as noted above

4 NELS 88: The National Education Longitudinal Study of 1988 (NCES 2006).
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(US versus NZ schools) or, more likely, is due to the different methods of analysis used in
each study. For example, Lee and Smith’s (1997) finding of non-linear association between
school size and achievements was echoed in the UK by Spielhofer et al. (2004). Both
studies though used linear regression models. However, the current study extends the non-
linearity concept and uses logistic regression models to compare the likelihood of students
to belong to any of two consecutive achievement levels assuming that the predicting
variable are unlikely to have extreme effect on student achievements. The predictive power
of the models appeared to support that assumption since none of the regression models
gained R” greater than .23. Furthermore, the findings presented by Spielhofer et al. (2004)
suggest that school size is associated with the proportions of ethnic minorities in the
school, which may imply that the proportion of minorities in schools by itself does not
affect students’ outcomes as it may well be only a marker.

A second ethnicity-related school characteristic in New Zealand is the school’s decile
ranking, which describes the overall SES of the student population. The decile figure
allocated to a school indicates the extent to which it draws its students from low socio-
economic communities.” The findings presented in this study show that the higher the
decile the more likely the school’s students were to gain the UE qualification. This finding
concurs with other studies carried out in New Zealand and elsewhere (Hughes and Pearce
2003; Raudenbush and Willms 1995; Thrupp 1995). However, once the students entered
the university it was found that the school decile had no significant effect on student GPA
at the end of the first year. This is in line with work carried out by Juhong and Maloney
(2005) who, likewise, could not identify any measurable effect of school decile on the
university students’ GPA (see also, King 2004a, b). This is a crucial finding as it suggests
that school socio-demographic factors do not affect student outcomes. It is important to
note, however, that finding no school socio-demographic effect could, in fact, be an
artefact because the university student population is selective; that is, only students who
enrol and are qualified become active students. Further research is needed involving
national data to check the validity of these findings.

As previously noted, it was only possible to carry out an ‘ecological analysis’
(Abramson 1988) of the socio-demographic factors due to incomplete socio-economic data
of individual students being available. Overall however, it is worth noting that ethnicity
had a significant effect on students’ achievement at the individual level but was not at the
school level (i.e. measured as the proportion of ethnic groups in the secondary school, or as
the schools’ decile ranking). It is also concluded that students’ socio-demographic back-
ground affects students at the individual level, but studying in particular socio-
demographic environments (school decile, ethnic and gender compositions) has no effect
on student pathways, or on their achievements at the university.

Referring back to Raudenbush and Willms’ (1995) Type A factors in schools (com-
ponents not related to the management and the teaching practices within schools), it is
suggested that since the socio-demographic characteristics of the school do not affect
student outcomes, aspects of the school’s administrative/structural processes remain pos-
sible factors that may affect students’ outcomes. The investigation of schools’
administrative factors suggests that different school types may affect student pathways and
achievements. One interesting finding was the positive association between the Y13/Y9
student ratio and the likelihood of students gaining the UE qualification. This seems to
contradict Hattie’s (2005) findings, which suggest that retention in school has an average
effect size of —.20 on student achievements. However, a possible explanation for this

5 http://www.minedu.govt.nz/index.cfm?id=7697.
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discrepancy could be that the Y13/Y9 ratio is not only related to retention, but also to the
level of the school’s attraction within the community. It could be argued that schools that
are perceived to be “better schools” attract more senior students (Y11-13) than other
schools. Since the Y13/Y9 ratio was not related to student university achievements, it is
possible that the effect of the Y13/Y9 ratio on student pathways is only an artefact. In the
light of these inconclusive results, more research is needed to investigate the issues of
student flow in and out of school, and its effects on the individual students who remain in
the school.

The results of other analysis of Type A factors (or schools’ characteristics) (Rauden-
bush and Willms 1995), such the starting year level (Y9-15 or Y7-15), school gender
(single sex or co-educational) and school authority (ownership/funding mechanism) relate
mostly to students in the lower achievements bands. For example, students from Y7-15
schools were found to be more likely to apply to the university, regardless of whether or
not they gained UE, and less likely to gain a GPA score of less than 2. This suggests that
studying in a secondary school that caters for students from Year 7 through to Year 13
increases the chances of better educational attainment. It is noted that the Educational
Review Office (ERO) of New Zealand recently carried out research on the different types
of schools (Education Review Office 2003) which used data from ERO reports. The results
did not find significant differences between the two types of schools (Y7-15 and Y9-15).
As no other relevant study from New Zealand was available, it is impossible to offer any
particular reason for the apparent advantage of the Y7-15 school over the Y9-15 school.

In terms of the gender composition of the school, this study found that the likelihood of
gaining UE qualifications decreased in boys’—only schools and increased in girls’—only
schools. Yet, lower achievers (no UE) from single gender schools were more likely to
apply to the university than their counterparts from coeducational schools. The literature on
the effect of single gender schooling on participation in higher education is inconclusive
(Baldwin 1990; Fuller 1995; Lee and Marks 1992; McEwen et al. 1997; Spielhofer et al.
2004). Nonetheless, Baldwin (1990) suggested that the differences in student enrolment in
higher education from different gender-type schools was more attributable to the SES of
the students’ families than to the type of schooling they had experienced. Although
Baldwin’s suggestions may apply, it is noted that in the current study, the regression
models included school decile but it only survived the stepwise process in the UE model. It
is suggested, therefore, that the effect of single gender schools on students’ pathways may
be related to the complex interactions of a range of variables rather than socioeconomic
factors alone.

Regarding private and state schooling, the findings indicate that students from private
schools were less likely to gain UE qualifications. Furthermore, students from state schools
were found to be more likely to achieve higher GPA scores (within all achievement bands)
than students from non-state schools (private and state-integrated). As many private
schools in Auckland are also single gender schools, it is possible that there is an interaction
between these variables. The literature indicates that the effects of school-type on students’
achievements differ across countries. For example, it has been found that in countries with
strong religious tradition, students attending private schools perform better than those in
state schools (such as Brazil, Belgium, Spain and Ireland). Conversely, in countries where
the church has less influence, students from coeducational schools perform as well as
students from private school (such as Mexico, Netherlands and Denmark), or better (as in
Austria and France) (Lumley 1992; Vandenberghe and Robin 2003). It is suggested that
possible explanations for the differences in outcomes for students attending single gender
and/or private schools may come from two factors: the selection process and the
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curriculum. Private schools select particular students, and/or particular students select
private schools (Valerie et al. 1998); and private schools, most particularly religious
schools, offer different subject options to their students (Shulruf et al. 2006a, b, c; Valerie
et al. 1998). Further research is needed to explore differences in school curricula and their
effect on student outcomes.

A further interesting finding to emerge from this study was the relationship between
student pathways and school district; particularly concerning the likelihood of students
applying to the university. It was found that students from Rodney and Waitakere were less
likely than students from any other districts to apply for a place at the university. A
possible explanation for the behaviour of Rodney’s students relates to travelling distance.
In order to attend the university in question, students from Rodney District would need to
travel quite long distances into the city. Since there is another much closer university, it is
possible that travelling distance and time makes the difference to these students. It is not so
easy, however, to propose a similar explanation as to why students from Waitakere were
less like to attend the university in question, since the distance from Waitakere to the both
universities is similar. Further research to uncover the reasons for this behaviour is rec-
ommended. In terms of those students from Franklin District who were less likely to apply
to the university, it is interesting to note that although distances into the city are similar to
those from Rodney, there is no other university closer to Franklin District than the one in
question. Therefore, it is suggested that students from Franklin may have chosen to study at
the polytechnic or other tertiary institutions closer to their homes. Alternatively, since they
would probably have had to leave their homes to study at the university, they might have
chosen to move further afield and study at another university in the country.

Only two Type B variables (Raudenbush and Willms 1995) were available in the
dataset: (i) type of secondary school assessment (NCEA versus CIE) and (ii) university
outreach programme participation (at the school level). It was found that the percentage of
CIE candidates in the school did not have any significant effect on students’ pathways, nor
on their first year GPA at the university. In a recent study, Shulruf et al. (2006a) suggested
that the predictability of NCEA is as much as 4.8 times more effective than that of CIE,
which provides a possible explanation for the insignificant effect that the proportion of CIE
candidates in the school had on students’ outcomes.

The second group of variables included in the pathways models was schools’ partici-
pation in the university’s outreach programmes. The most striking result to emerge from
this analysis was that students from MATES schools were more likely to gain UE and to
apply to the university. Although no evaluation at the individual level could be made, these
results complement a previous MATES evaluation (Ayres 2006) which indicated that
students were satisfied with their participation in the MATES programme and believed that
their participation had contributed to their success at school and their aspiration to study at
the university. It is suggested, therefore, that the positive association between schools
participating in the MATES programme and student outcomes might be related to the
actual effects that MATES had on students’ pathways.

In relation to the other university’s outreach programmes, students from Tuakana
schools were found to be more likely to gain UE but students from Dream Fono and
MATHS schools were less likely to apply to the university. In addition, students who came
from schools operating MATHS or Dream Fono were found to be more likely to achieve a
higher GPA within the lower and the higher achievers groups (respectively) than their
counterparts who came from other schools. As no evaluations of these programmes were
available, it was impossible to explain these effects, particularly since no data on individual
participation in these outreach programmes were available. Previous studies suggest that
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university outreach programmes increase the likelihood of students, particularly those from
under-represented groups, to gain secondary school qualification (Perna 2002; Quigley
2002) and enrol in tertiary education (Brandes et al. 1997; Jones et al. 2002). It is sug-
gested, then, that the schools who engaged in these outreach programmes may have been
targeted or invited for specific reasons, such as low decile, low achievement levels, or low
university enrolment rates. If this was the case, analysing the outreach programmes at the
school level is vulnerable to selection bias. Thus, further research at the individual level is
needed in order to determine the real effect the outreach programmes have on student
outcomes and pathways.

It is important to note that the current study measures the effect of school factors on
enrolment and success at one university only. In the Auckland region, there are numerous
universities and polytechnics which offer a range of degree programmes. Any student
preferences to enrol in this specific university, in any other degree provider locally or
around the country, or overseas may affect the entire analysis. Therefore, any attempt to
generalise these findings to the entire university sector should be made with caution.
However, assuming that degree programmes are similar across universities and acknowl-
edging that the assumptions have not been tested with data from other universities, the
associations that have been found between schools factors and students’ performance at the
university could be applicable to other universities as well.

Overall, the findings indicate that school and individual characteristics affect students
with lower achievements the most (that is, Non-UE students who applied to the university,
or students with a first year GPA of less than 4). This finding is very important as it
indicates that interventions aiming to increase participation and success in tertiary edu-
cation should address two main areas: (i) students who are just about to succeed and (ii) the
school factors that most affect at-risk students, rather than targeting all students or just
those at the ends of the spectrum.

In conclusion, it is suggested that some characteristics of school do affect students’
participation and success at the university. It is important to note, particularly for policy
makers that, within Raudenbush and Willms’ (1995) Type A factors, schools’ demo-
graphic characteristics had no effect on student achievements while administrative/
structure factors were influential. Further research is needed to disentangle this complex
issue in order to determine ways to address school structures to the benefit of at-risk
students.

Within the Type B factors, it appeared that the decision made by some schools to use
the CIE system as a secondary school qualification did not make any difference to student
outcomes. With reference to this and to the previously revealed low predictability of the
CIE for participation and success at the university, it is suggested that schools reassess their
policies in this regard.

Concluding comment

Schools are important agents affecting students’ educational journey. The current study
found that demographic characteristics affect student pathways to and success in higher
education at the individual but not at the school level. In addition, school structure rather
than secondary school assessment system were found to be the most influential factors
affecting students at the school level. It is suggested that interventions targeting at-risk
populations based on demographic factors focus on individuals or groups rather than on
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institutions; while interventions targeting schools should identify the schools by its
structure and function, rather than by its demographic characteristics.
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