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Achievement in pangarau

This In Focus report analyses student achievement data in pangarau
(mathematics). The data was gathered between 2001 and 2003
from Maori-medium schooling in Aotearoa. A sample of 5,501
Year 4,5,6,7 and 8 students took part in the assessment. These
students were representative of students studying in Maori-
meduim schooling in those years.

Between 2001 and 2003 assessment tasks and materials were
being developed for the Assessment Tools for Teaching and
Learning (asTTle) resource bank. Overall 624 different tasks were
developed. The tasks cover five major content areas in the pangarau
curriculum statement used in Te Reo Rangatira contexts
(Christensen, Trinick, & Keegan, 2003; Fairhall & Keegan, 2002)
and were designed to assess pangarau curriculum Levels 2 to 6.

The five content areas were:

» ahuahanga (geometry)

* inenga' (measurement)

* tau (number)

 tauanga (statistics)

 taurangi (algebra).

The schools that took part in the development of the assessment
tasks were largely Level 1 immersion Maori-medium institutions’,
that means for at least 81% or more of each day students were
taught in Te Reo Maori. Because of the small overall population
of students in Level 1 Maori-medium instruction, some students
completed more than one test in more than one year. The total
number of students tested represents approximately a third of
the total population of students in Level 1 Maori-medium

instruction.

The word ‘kura’ is generally translated as ‘school’. However, in
this In Focus report kura refers only to schools that teach curriculum
subjects through the medium of Te Reo Maori. It includes Kura
Kaupapa Maori as well as full-immersion units/schools, bilingual

units in mainstream schools, and bilingual schools.

1 Inpangarau i roto i te Marautanga o Aotearoa Inenga is referred to as Ine.

2 ‘Level 1, refers to the amount of instruction given in Te Reo Maori (language); this should not be confused with curriculum achievement ‘levels’.
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Summary of main findings

The main findings for student performance on asTTle tasks related

to the pangarau curriculum statement were:

students scores increased through Years 4 to 8 in pangarau

the pattern of achievement in the 5 content areas of pangarau
was relatively similar

overall, girls consistently out-performed boys on the tasks
although, on average, the difference between their scores was
relatively small

while there was little difference for Year 5 and 6 students, by
Year 8 early enrolment in immersion education was linked to
better student performance in pangarau

the scores for students who spoke Maori at home some or all
of the time were higher, on average, than the scores for those
students who did not speak Maori at home

scores did not vary according to the type of immersion school
in which students were enrolled

most students had positive attitudes towards pangarau.
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FIGURE 1. Distribution of pangarau total scores.

Overall pangarau achievement

The achievement of Year 4 to 8 students in pangarau ranged

across curriculum Levels 1to 5°. In asTTle the score represents " Curriculum Levels
the number of points achieved by the student on that test, for 800 7 . ! ’
example, in pangarau the scores from students ranged from under
150 points to over 900 points. 200
Pangarau achievement across _ 60
student years 5
=
Figure 2 shows both the average performance of students at each £ 50
year level and the spread of scores. There was steady progress in
terms of curriculum levels over the years (Figure 2)*. The average 00
performance increased from curriculum Level 2, by Year 4 students,
to Level 3, by Year 8 students. As students progressed through o
school, the evidence shows their achievement in pangarau 00
improved; yet according to the expectations of the pangarau
curriculum statement Year 8 students should be at Level 4. Thus, 100
by the end of the primary school years, kura students were on
average behind the expectations expressed in the curriculum for | | | | | | | : |

Te Reo Rangatira students. 100 200 300 400 500 600 700 800 900 1000
Pangarau Total Scores

FIGURE 2.  Average pangarau score by year.
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3 The range of scores for each curriculum level is divided into basic, proficient, and advanced.

4 Box and whisker graphs show the spread of achievement for a group. The box part of the graph shows the spread of the middle 50% of scores and the whiskers show the spread to the
extremes. The bottom of the box is the 25th percentile, 25% of all the scores are below this point. The top of the box is the 75th percentile, 25% of all scores are above this. The line
across the box is the median (or 50th percentile) where half of the scores are above this and half below.
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FIGURE 3. Average pangarau content area score and level by year. Pé nga rau Content areas

= In this section we look at the different content areas of pangarau.
Pangarau

_ Student achievement in each of the five main content areas is
ahuahanga wesss Inenga ==

described in Figure 3. The first thing to note is that the overall

Tau e == Tauanga === Taurangi =

pattern of increase (or decrease) across the five content areas is

- relatively similar. At Year 4, student achievement was highest in

ahuahanga (geometry) while at Year 5 student achievement was

highest in taurangi (algebra).

Three

600

Gender

>0 This section looks at the performance of boys and girls on the

combined tasks for pangarau. On average girls consistently out-

PANGARAU SCALE SCORE

Curriculum levels

performed boys across all years on the pangarau tasks.

Figure 4 shows that girls had a distinct advantage across primary

Two

school Years 5 to 8. Although the scores of boys and girls increased
roughly at the same rate between Years 5 and 8, girls entered
curriculum Level 3 in pangarau, on average, one year before boys.

The average difference between boys and girls was 26 points over
the four years. (This can be expressed as an effect size across the
years of 0.25° which is relatively small in terms of educational

significance)
FIGURE 4.  Average pangarau score by gender and year.

Pangarau

Girls e Boys == e=
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500 | 4 E
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460 | 2 °
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5  If we want to look at the size of the difference between two groups of students (such as boys and girls) on different assessments then we can calculate an effect size. The larger the effect
size, the greater the difference between the performance of the two groups that we are comparing. In education an effect size of 0.4 or greater is considered to be signalling an important
difference.

Technically speaking, we can make comparisons between assessments that have a different average and a different spread by talking about that difference in terms of the proportion
of the standard deviation for each assessment. Thus an effect size of 0.4 means that the average performance of one group is 0.4 standard deviations better that the average performance
of another group.
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Length Of im mersion FIGURE 5. Average pangarau score by length of immersion and year.

Many students have been enrolled in kura for the full length of

Pangarau

their schooling; in other words, they have only ever been in kura. Full Immersion -ssssss  Early Immersion s

In this In Focus report these students are termed full immersion. Late Immersion s

Those who have not been in kura for their full enrolment, but

have had more than half their schooling in kura, are called early 000

immersion. Students who have been in kura for half or less of >80

Three

their total schooling are classified as late immersion. 560

Until Year 6, length of immersion in Maori medium education >0

was not linked to a difference in performance on pangarau tasks. 520
However, differences were evident at Year 7 and even more evident 500
at Year 8. By Year 8 full immersion students had an average 480

advantage of 40 points over late immersion students and 20 points 460

PANGARAU SCALE SCORE

Two

over their early immersion counterparts. Late immersion students
entered Level 3 of the pangarau curriculum about one year after

their peers.

Frequency of Te Reo Maori spoken
at home

Students who spoke Te Reo Maori at home sometimes or most of FIGURE 6. Average pangarau score by frequency of te reo maori spoken at

the time had a significant advantage, on average, over those who home and year.

spoke no Te Reo Maori at home (Figure 6). The difference was
. . . Pangarau
around 25 points, which meant they entered curriculum Level 3 . -

All or Most of the Time sssss Sometimes e =

one year ahead of those who never spoke Te Reo Maori at home.
None s

That there was no difference in pangarau achievement between

those who spoke Te Reo Maori at home only sometimes and those 600

who spoke Te Reo Maori all or most of the time suggests that if 580

Three

students speak at least some Te Reo Maori at home, it is positively 560
linked to pangarau achievement. In other words, families need

not necessarily be frequent speakers of Te Reo Maori to assist

520 E
their children’s education. 2 -
500 =
<
b
480 <=’
(-4
<
460 | 2 °
= g

Curriculum levels

Curriculum levels



ACHIEVEMENT IN

PAGE 6
IN FOCUS

FIGURE 7.  Average pangarau score by bilingual unit or school and year. Type Of immersion SChOOI

Pangarau As noted earlier students were enrolled in three types of immersion

Bilingual seees school: Kura Kaupapa Maori, bilingual units or schools, and
immersion units or schools. Below we look at student performance

on the asTTle test in each of those immersion settings.
600

580

Bilingual units or schools

Three

560
Figure 7 shows that the scores in pangarau for students in bilingual

540 .
schools ranged from curriculum Level 2 (average score

520 approximately 450 points) at Year 5 through to Level 3 (average

500 score approximately 540 points) at Year 8. Students on average

Curriculum levels

480 made the most progress between Years 7 and 8 and the least

460 progress between Years 6 and 7. On average students achieved

PANGARAU SCALE SCORE

Two

curriculum Level 3 in pangarau in Year 8.

Immersion units or schools

Figure 8 shows that the scores in pangarau for students in
immersion units or schools ranged from curriculum Level 2
(average score approximately 460 points) at Year 5 through to
FIGURE 8. Average pangarau score by immersion units or school and year. curriculum Level 3 (average score approximately 550 points) at
Year 8. There was good progress between Years 5 and 6 and Years
Pangarau 7 and 8. Student progress seemed to plateau between Years 6
Immersion Unit ~e= and 7. On average students achieved curriculum Level 3 in

pangarau in Year 8.
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560

540
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Curriculum levels

480

460
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Kura Kaupapa Maori

Figure 9 shows that the scores in pangarau for students in Kura
Kaupapa Maori ranged from curriculum Level 2 (average score
approximately 440 points ) at Year 5 through to curriculum Level
3 (average score approximately 550 points) at Year 8. Students on
average made the most progress from Years 5 to 6. Between Years
6 and 8 progress continued but at a slower rate. On average

students achieved curriculum Level 3 in pangarau in Year 7.

Attitudes to pangarau

Understanding children’s attitudes is an important part of the

asTTle educational resource. Three questions in pangarau asked
how much the student liked the subject; in particular, the questions
asked about students’ enjoyment and involvement of the subject

within and beyond school.

Three questions in pangarau asked about student confidence in
the subject; in particular, the questions asked how good students
felt they were in this subject, and whether they thought their
teacher and parent or caregiver thought they were good at the
subject. As confidence in a subject comes partly from the feedback
they receive from teachers and parents/caregivers (Anthony &
Walshaw, 2002), students were asked how they thought others
viewed their ability.

In each item students indicated their answer by choosing one of

four faces. A score of:

» 4 ('£)) meant strong liking or very high confidence

» 3 (=) meant like or moderate confidence

»2( meant dislike or low confidence

» 1 (%)) indicated strong dislike or very low confidence.

The average of the ‘liking a subject’ items and ‘confidence in a
subject’ items was used to indicate each student’s overall preference

for a subject.

Most students had positive attitudes towards pangarau ( =)).
However, the relationship between student attitudes and
achievement in pangarau was very low (this was the same for
panui and tuhituhi). This meant that students were positive

towards pangarau regardless of their level of achievement.

PAGE 7

FIGURE 9.

600

580

560

540

520

500

480

460

Average pangarau score by Kura Kaupapa Maori and year.

Pangarau

Kura Kaupapa Maori s

Three

PANGARAU SCALE SCORE
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FIGURE 10. Average pangarau score for attitude by year. AttitUdeS across Yea rs

Pangarau Most students maintained a positive attitude towards pangarau
Attitude for from Year 4 through to Year 8 (see figure 10).
Attitude and Gender

Girls and boys were generally positive towards pangarau and
f although girls were slightly more positive across the years, the
difference between girls and boys was less than that for panui

and tuhituhi (see figure 11).

(

«

Attitudes and Years of Immersion

Regardless of the length of time that students had been in

o o immersion education, their attitudes were similarly positive.

FIGURE 11. Average pangarau score by gender and year.

Pangarau
Girls attitude for
Boys attitude for

YEAR 4 5 6 Vi 8
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Conclusion

By Year 8 the overall level of achievement in pangarau was lower
than what might be anticipated on the basis of the pangarau
curriculum statement. This raises some questions about the
expectations of what students at these ages can achieve and our
conceptions of progression through the curriculum.

In summary, this In Focus report provides a detailed analysis of
Year 4 to 8 student achievement in pangarau. The report has
highlighted that students made steady progress across the years
and has outlined areas where difference exist and improvements
may need to be made.

PAGE 9
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