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Executive Summary

1. This paper briefs you on the results of two major international studies of student knowledg
and ability:

e The Trends in International Mathematics and Science Study (TIMSS) 2015! @sses
Year 5 and Year 9 students in science and maths as well as collectin \kground

information about students and their schools.

¢ The Programme of International Student Assessment (PISA) asz \ 15-year-olds,

regardiess of what year level they are in. It assesses their abilities ience, maths and
reading. Unlike TIMSS it is not desighed to assess agamsQ icipating countries

curricula. The focus of PISA is to test students against an inte al standard.

2.  The previous cycles of TIMSS and PISA showed decreasWg\n achievement among New
Zealand students across most subjects and year Ievewh 2015 results show that this
downward trend has stabilised and students’ achievem?k s generally held steady.

3. New Zealand’s Year 5 results sit slightly belo@ intentional average, but the average

scores significantly improved for science in @#i cle. In Year 9 and for 15-year-olds our
scores are above the international average remained stable,

irs®1e the assessment was administered through
Iy The OECD advises they have looked in depth at this
alidity of results (through a “mode effect” where a
an change the way questions are answered). However
internationally or from academics about this change to

4,  The 2015 cycle of PISA was the
computers rather than pen and pa
and it this has not impacted o

change in mode of administrp%
there may be some commenta
computers. @é ?.

Science Q .
5. The most positiv ge for New Zealand students was in their science achievement. There

has been a gighgsant® increase in the Year 5 achievement score since 2010. Our PISA
r-olds also improved this cycle (from 18" to 12'™) but this was mainly due to

ranking for 15~
declines, i hievement in countries that were once ranked higher than us.

yi
{I\Q Science achievement
“New Zasland’s standit ew Zealand's average scor

Lastoyde | Thisoycle | _Lastoyole
6. New Zealand Year 5 and Year 9 students continued to perform their best in earth and life /
biology sciences. Our 15-year-olds performed equally well across all assessed domains
(physical systems, living systems and earth science). |

T TIMSS 2015 is the name of the cycle as this is when it Is administered In the Northern hemisphere — however the study was
administered in NZ in 2014/2015 - therefore results are shown as indicative of the 2014/2015 year.
2 Significant refers to “statistically significant” meaning that the result is unlikely to have occurred through chance.
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and ability:
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¢ The Programme of International Student Assessment (PISA) ass
regardless of what year level they are in. It assesses their abilities ' nce, maths and
reading. Unlike TIMSS it is not designed to assess again icipating countries
curricula. The focus of PISA is to test students against an integ#a | standard.

The previous cycles of TIMSS and PISA showed decr_eas@achievement among New
Zealand students across most subjects and year levels. TM2015 results show that this

downward trend has stabilised and students’ achieve rNys generally held steady.

New Zealand's Year 5 results sit slightly belong ¥itentional average, but the average
scores significantly improved for science in {pai e. In Year 9 and for 15-year-olds our

scores are above the international averageQ remained stable.

The 2015 cycle of PISA was the fir & the assessment was administered through

computers rather than pen and pa The OECD advises they have looked in depth at this

and it this has not impacted on lidity of results (through a “mode effect’ where a

change in mode of administrg#d(can change the way questions are answered). However
there may be some comme internationally or from academics about this change to

computers. Q~

Science

5.

The most positiy, Qe for New Zealand students was in their science achievement. There
has been a sid%Necant® increase in the Year 5 achievement score since 2010. Our PISA

ranking for 1 r-olds also improved this cycle (from 18" to 12") but this was mainly due to
declines @hievement in countries that were once ranked higher than us.

V.Zealan:
This cycle

Last cycle

New Zealand Year 5 and Year 9 students continued to perform their best in earth and life /
biology sciences. Our 15-year-olds performed equally well across all assessed domains
(physical systems, living systems and earth science).

1 TIMSS 2015 is the name of the cycle as this is when it is administered in the Northern hemisphere — however the study was

administered In NZ in 2014/2015 — therefore results are shown as Indicative of the 2014/2015 year.
2 gignificant refers to "statistically significant” meaning that the result is unlikely to have occurred through chance.

o major international studies of student knowledg C)

A




Mathematics

7.

maths areas.
Reading . QQ "

9.

There was little change in our maths scores across the three cohorts. There was a slight
decrease for 15-year-olds and an increase for Year 5, but these changes were not
significant. New Zealand’s position relative to other countries has also stayed stable across

all three groups.

averdge sco
Last cycle

Sl

New Zealand Year 5 and Year 9 students continued to perform their best igs?@tics-related

PISA also assesses reading literacy and for New Zealand th been no statistically

significant change in score since the last cycle.

S aVerdge score &
Last cycle

%elaﬁve to other participating countries but

10. New Zealand's ranking increased from 13"
this was again due {o declining scores in oiNgf participating countries.

Analysis O

11.  When compared with other couniriyhle continue to have a relatively wide spread between
scores at the top and bottorg¢a¥ievement levels for all subjects and year groups. This
widened between 2010 and 201%for both Year 5 and Year 9 students. PISA data also shows
more variance in scores New Zealand students than the OECD average.

12.  Qver the longer t proportion of students in the lower levels of proficiency has

<

15.

ortion of students at the higher levels of PISA proficiency has
% of our students were in the top two proficiency levels in science. By
2015, the prdgorkon in the top two bands had decreased to 13%. There have been very
similar d es In reading over this time period. The proportion of students in the top two
bands jér hs declined from 21% in 2002 to 12% in 2015.

increased and th
declined, In 20

p 15-year-old performers continue to do well internationally. New Zealand has one of

Vg@eré has been a decline in students at the top end of the achievement distribution, our
Vi
largest proportion of students achieving at the highest proficiency levels of all countries
a

rticipating in PISA. Six percent of our students reached the highest performance

13.
@\/benchmark across all three subjects compared to the OECD average of 4%.

Socio-economic circumstances continue to impact student achievement in New Zealand and
internationally. In both PISA and TIMSS, students in higher socio-economic areas have
higher average scores than students from lower SES communities.

This gap between average student achievement scores was larger in New Zealand than
most other countries, particularly at the Year 5 level. These results are consistent with results
from domestic studies such as the National Monitoring. Study on Student Achievement.




16. However, in PISA 2015, the strength of the relationship between SES and achievement was
attenuated somewhat. In 2012, SES explained 18% of the variation in student achievement.
In 2015, this had reduced to 13%. This means that SES was less of a predictor of students’
achievement than it has been in the past and may signal lmprovements in the equitability of

the New Zealand education system. .

Gender and ethnicity
17. Year 5 and Year 9 boys and girls had similar achievement levels across all suljeNs
although boys generally had a wider range of scores. After a substantial decrease ine
and maths between 2002 and 2010, Year 9 girls’ results- have increased bac\m 002
achievement levels. More Year 9 girls also reached the ‘high’ achievement ark in

maths and science than the previous cycle.
ubject areas.

der-represented
gh not sighificant,

18. There has been little change in Maori and Pasifika scores across coho
These students remain over-represented at lower achievement levels
at high achievement levels. For 15-year-olds there was a sligh
increase in average science and maths scores.

Teachers and teaching

19. Teachers at Year 5 had a low level of science and mah spectallsatlon relative to other
countries. They also reported a lack of confldence these subjects. Year 5 teachers
also use whole-class teaching less frequently and bility grouping more frequently than

other countries in maths lessons.

spemallsed in science or science education
their teaching abilities. Fewer maths teachers

20. At the Year 9 level, most science teacher%
their international counterparts, although they

and expressed high or very high confid
had a maths specialisation comp
reported relatively high levels of coNgEjce.

21. In Year 5 science 15% of Stu shad teachers who specialised in science (internationally it
ted, more Year 9 teachers specialised in maths and science.

is 38%). As would be ex
ear 9 students had mathematics teachers who specialised in

_However fewer New Z
mathematics (66%) t Ir international counterparts (85%). For science, nearly all Year 9
students in bot daland (93%) and internationally (91%) had science teachers who

specialised i m s
the TIMSS study reported higher levels of engagement in professmnal

programmes than most of the other participating countries. However, the
etween PD and student achievement is weak across both TIMSS and PISA.

22. The teac s
develop
associ§ti

23. aland Year 5 students self-reported one of the highest levels of exposure to bullying
aviours across all the participating countries. Our Year 9 students self-reported similar

els to our Year 5 students but the gap between New Zealand and other countries closes

@\/ somewhat for the Year 9 context.
Q‘Release

24.  We propose to:

Brief key external stakeholders on the results and identify opinion leaders who may

a.
wish to provide context for subsequent media reporting.

O&




b.  Publish a series of reports that cover the high-level achievement findings with a New
Zealand focus at the same time as the international TIMSS and PISA results are
released. We will provide you with advance copies of these reports shortly.

c.  Support you to adopt a proactive communications approach in regard to media, and
provide an appropriate context for the results. The overall communications approach ‘ )

for TIMSS is outlined in Appendix 1. The communications approach for PISA will bev
sent to your office next week.

Recommendations : %_7

We recommend that you: ‘ v
and the PISA

a. note that the TIMSS 2015 results will be release on the 29" of No o)
2015 results will be released on the 6™ of December

b. note that we have recently provided you with information a interventions related to
mathematics and options to lift the quality of teaching\ arning in mathematics,

statistics and Pangarau [METIS 1014654 refers]
\oweyd

AGREE / DISAGREE \S;)
d. agree to the communications approach &re to this report (Appendix 1)
AGREE / DISAGREE

e. forward this report to the Mirj@ Tertiary Education, Skills and Employment.

Dr. Craig Jones 0 E
Deputy Secret

Evidence, D Knowledge
NOTED OVED

Hon Hekia Parata
Minister of Education

C. agree the Ministry releases New Zealand reports a




Education Report: Briefing - TIMSS 2015 and PISA 2015 results.

Purpose of report

1. To brief you about upcoming releases from the Trends in International Mathematics
and Science Study (TIMSS) 2015 cycle and the Programme for International Student
Assessment 2015 (PISA) 2015. All results are under strict embargo until the release v

dates. r@ $

2. To seek your approval for the Ministry to, release domestic reports focused o

Zealand results at the same time as the international reports. /&\
Release overview : ' “\E '
\V
Release of TIMSS 2015 results QQ
the Evaluation of

3, On November 29" (11pm NZST) the International Associafi
Educational Achievement (IEA) will release the TIMSS 201
separate report for each year level and subject, as well
years of trend data. '

4,  New Zealand administered TIMSS for Years @\&n November 2014. Data were

Its. They will release a
ne report focused on 20

collected from: \
a. Year5: 167 schools, 6,321 stude teachers, 3,424 parents
b, Year 9: 137 schools, 8,101 stu \365 teachers.

5. The Ministry intends to publish: )

a.  Subject/Year level rep@ich will include:

i Strengths ang wedknesses for New Zealand students

ii TIMSS an ew Zealand Curriculum
jii Achieve y gender, ethnicity, socio-economic status
iv Hom g climate
V. Tea ' teaching and learning activities
vi. %clima’te.
b. /factsheet summaries of various headline findings.

ports are currently being designed and formatted to be highly accessible to the
. We will be providing your office with an advance copy of these reports, flyers
fact sheets on Thursday 24 November. '

6.

\Z/@A communications approach for TIMSS and draft media release are appended to this
@ report (Appendix 1). '

Release of PISA 2015 results

8. On December 6™ (11pm NZST) the Organisation for Economic Cooperation and
Development (OECD) will release the PISA 2015 results. This study assesses 15-year-
olds’ achievement in reading, maths and science. In New Zealand the assessment

covered 4,520 students.

C)&




10.

The OECD will publish:

Volume one; “PISA 2015 Results: Students’ performance in Scxence Reading and

Mathematics”
Volume two: “PISA 2015 Results: Schools, School systems characteristics”

An “executive summary” of the top headlines, which is likely to form the basis of a
“PISA in Focus” between the release and Christmas. )

The Ministry intends to publish:

a. A New Zealand summary report which will include: ’Sh
i. New Zealand: students’ achievement for 2015 across science s and

reading
ii. Achievement by gender, ethnicity and socio-economic st

jil. Information about New Zealand’s achievement trend sin 0.

b. A New Zealand science report which will include:
i. More detailed information about different aspecis W science achievement

ii. Information about science teachers’ qual ons and professional
knowledge

ii.  Science teaching practices \/

iv. Factors impacting on science-related\ omes: motivation, attitudes, and
beliefs

V. Students’ thoughts on science ¢
¢.  Flyerffactsheets with various he findings of the above.

These reports are currently bein igned and formatted to be highly accessible to the

g
public. We will be providing yo g@be with an advance copy of these reports, flyers
and fact sheets on Thursda e®ember.

A communications app, h for PISA and draft media release will also be provided on

1 December. Q/

TIMSS Key findi

Overall achi

13.

Q/‘%
N/
&

nd achievement results had trended downward between 2002 and 2010.
st results show that this trend has stabilised and students’ achievement

T
ge@ally held steady, with some indications of significant improvement®.

3 The term “significant” is used as short hand for “statistically significant” meaning the result is not likely to have occurred
randomly or by chance.




14.

The following table summarises New Zealand's results over the last two cycles of the
TIMSS study:

New Zealand TIMSS results ‘ |

2010 | 2015 |

Year 5 science 497 506 29/50 30/47 statistically significant.

The increase between 2010 and 2015is Os .

' The increase between 2010 and 20
Year 9 science 512 513 10/45 14/39 not statistically significant.

15.

16.

17.

18.

A
The range of achievement between the highest and lowest peﬁo& New Zealand
has increased in this cycle of the study, and this gap is la? an in many other

countries.

Individual student results are stratified into one of fiye ehievement groups®. In both
year levels for maths and in Year 5 science, 6% w Zealand students scored
above the highest benchmark (‘advanced’). Ten Re¥cent of Year 9 science students
achieved above this benchmark. These resuits futy¥ew Zealand sits around the middle
of participating countries in terms of our hig ievers.

lowest achievement level. This me hey did not achieve the basics required for
those year levels. In maths this \@ o for Year 5 and 15% for Year 9.

Appendix 2 shows how Ne lahd ranks compared to other countries.

In contraét, across both year level:’ﬁience, 12% of students did not reach the
6

Strengths and weaknesse@in subjects

19.

20.

Nt
&

In 2015, Year 5 st were stronger in statistical-based maths problems than they
were in number—@ broblems, geometry or measurement. Teachers reported feeling
atistics and that they covered it most regularly. Similarly, Year 9

most prepar
students sc igher in statistics (509) than number (500), geometry (488) and

algebra (4

Ye@ ence students continued to achieve better results in earth and life sciences
physical sciences. The life science score increased significantly between 2010

015. Year 9 science students showed strength in biclogy and earth science, while

@hemistry remained a relative weakness.

In both maths -and science, New Zealand students achieved better results in the
coghitive processes of ‘applying’ and ‘reasoning’, compared to their results in

'knowing'.

4 npdvanced” means a score of 625 or above, “High” is a score of 550 to 625, “Intermediate” is a score of 475 to 550, "Low" Is a
score of 400 to 475 and “Below low" is a scare below 475 and indicates the students were unable to complete basic tasks.




Ethnicity, gender and achievement

Maori and Pasifika students continued to have lower achievement than non-M&ori and

>

N

?\

ve the ‘high’

@r%above the ‘high’
Q\F:to fall below the ‘low’

22,
non-Pasifika students, which is consistent with previous cycles and with other studies.
These gaps are attenuated somewhat when socio-economic factors are accounted for
but they are not eliminated entirely.
23. The mean scores for M3ori students saw no significant change between last cycle and
2015;
Maori students average TIMSS scores
: 20145
Year 5 maths 459 451
: miaths
24. For both maths year levels, 12% of Maori students scored at
performance level. Seventeen percent of Méaori students wer
performance level for science.
25. Maori students were much more likely than non-M
benchmark, as shown in the following table: \/
Percentages of Maori and non-Ma ents who
did not reach the ’'low’ TIMSS be{chmatk in 2015
ubject Mao NotizMat
Year 5 maths P 13%
sYear 9iniaths: e e .
Year 5 science ‘
Year 9 seienc e 3 "
<
26, The results for Pasifika stu %Sé similar to Maori and overall scores showed no
significant change since 204¥
tudents average TIMSS scores
20 0t
27. ion of Pasifika students who scored at or above the ‘high’ standard in Year

own in the following table:

The jor
5 %and science was 9%. For Year 9 maths it was 8% and in science it was 11%.

2®slﬁka students were also much more likely to fall below the ‘low' benchmark, as
h

Percentages of Pasifika and non-Pasifika '
students who did not reach the ’low* TIMSS

benchmark in 2015

N
&

- Subject

asifil

v Year 5 maths

€ md

Year 5 science

C)«

v_




29.

30.

31.

32.

34.

35.

OV
&

Boys and girls had similar average achievement across both year levels and subjects,
although boys generally had a wider range of scores.

Girls made some notable gains in some areas compared with earlier years. For
example, after having a substantial decrease in science and maths between 2002 and
2010, Year 9 girls have increased back to 2002 levels of achievement. In 2015, more
Year 9 girls reached the high achievement benchmark in maths and science than the

previous cycle,

In 2015, Year 9 girls did better than boys in biology, while boys achieved higher t
girls in physics and earth science. There was no significant gender diﬁerer@
chemistry or in the cognitive domain areas of ’knowing’, 'applying’ and 'reasoni g\

?ough the
likely to

Both boys and girls tended to perform slightly better in science than matlgs
difference was not always statistically significantly). Students werg)

. achieve at the "below low level in science than they were in maths. Q~

Socio-economic status and home learning environment ; O

33.

whose parents reported often doing literacy and numera
to have higher achievement levels. However, therg wa® no apparent.association

between parents’ attitudes towards maths and scier? student achievement.
Students attending schools with more econ%mﬁl; vy affluent® students had higher

Consistent with previous cycles, students who had more r rces in the home and
ities with them tended

average achievement scores across all s and year levels than students
attending schools with more economicaly Wsadvantaged students. The gap between
the students with the highest and lowag\ocioeconomic indicators was. larger in New
Zealand than most other countries,{pa¥iCularly at the Year 5 level. This finding is

consistent with earlier cycles and@ omer studies.

Parents reported how ofte yXid early literacy and numeracy activities with their
children. Students whose ;{ra‘gn s reported they 'often’ did early literacy activities, such

as reading books and@tifying words, with their children had higher science and
maths achievemen age Year 5 mathematics achievement scores increased as

the amount of ti onh reading increased.

Early Childhoogy jon (ECE) engagement and Year 5 achievement
36.

The TIMS ental questionnaire gathers information about children’s participation in
ECE. 56% of students had a parent who returned this information and there may
ces between parents who returned this information and those who chose not

be
tﬁ%lete this part of the survey. These results should therefore be interpreted
usly.

i he results suggest that children who attended ECE for more than one year had higher .

levels of achievement by Year 5. Students who had attended ECE for more than three
years had significantly higher average scores than the 5% of students who had nhot
attended at all (518 cf. 478 for maths, and 534 cf. 469 for science).

S naffluent” is the termed used by TIMSS when describing the index of socio-economics. This closely aligns with New Zealand's
decile rating but is not the same measure.

10

C)&
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38. Approximately two-thirds of parents reported that Year 5 students had spent more than
20 hours per week in ECE in the year prior to starting school. Children who attended
for more than 20 hours had slightly higher achievement scores at Year 5 than those
who attended for fewer than 20 hours, although these differences were not statistically

significant.

39. In New Zealand, centre-based and Kindergarten were the most commonly accessed

ECE services (22% and 35%, respectively), although 36% of students had attended
more than one kind of ECE service. Only 4% of students had attended only ha@d}:
\haye

based ECE. This was a New Zealand-specific question in TIMSS so we do n
similar information about type of services across other countries. \

40. It is important to note that there are large differences in what cons s ECE in
different countries. For example, in Denmark the school starting age, n, so they
report much higher proportions of children attending ECE for three or more as it
covers the age range of children that in countries like New Zeala@ Id already be in

the schooling system.

41, These trends do not prove that ECE attendance is\&tus' ally related to higher
achievement. There may be systematic differences bgtweer? families who enrol in ECE
and who enrol for different lengths of time that contg 0 the observed achievement

patterns®. \
Teachers background, preparedness to teach Q@ching practices

42. Year 5 students in 2015 were more Iil% have teachers with post-graduate and
higher degrees than their 2010 count (27% cf. 19% for maths, and 26% cf. 19%

for science). :

43. Only 19% of New Zealand maths students had teachers who specialised in

maths (internationally it wa%le 0). In Year b science 15% of students had teachers
(internationally it is 38%).

who specialised in scien
44. As would be expect@zre Year 9 teachers had specialised in maths and science but
: lon were still lower than in other countries. Two-thirds (66%) of

our levels of sp
New Zealan% 9 students had mathematics teachers who specialised in
mathemati@ pared with 85% their international counterparts.

45, For sc@a, nearly all Year 9 students in both New Zealand (93%) and internationally
S

(91 % cience teachers who specialised in science.
o)

4 nt achievement was positively correlated teachers preparedness to teach maths.
chers at Year 5 reported they were most prepared to teach adding, subtracting,

ea
%—nultiplying and dividing, and less prepared to teach topics such as comparing and
drawing angles and concepts of decimals. These topics were also less likely fo be

@ covered in class. Students’ performance in the domains of number and geometric
Q~ shapes and measurement was weaker relative to other maths topics.

& Neither PISA nor TIMSS can identify direct causal finks between variables or factors. All reported findings are presented with
the caveat they are correlations or relationships between factors only. Most of the variables that are correlated with achievement
are coilected via self-report. These can be subject to blases such as recollectlon errors or soclal desirabillity bias.

11
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47. Teachers of Year 5 students reported feeling more prepared to teach science topics in
2015 than they did in 2010. However, about half still did not feel 'very well prepared’,
with physical science being the area they reported being most unprepared to teach.
This is also the area with the lowest level of achievement. Teachers also reported less

confidence to teach science than maths. &

48. Year 5 teachers undertook less professional development for science than maths,
despite science being the area they felt least prepared to teach. About 60% of Year
students were taught by teachers who had not had any science professioé
development in the prior two years. Despite these findings, our teachers were

engaged in professional development programmes than teachers in'% er
p&tion of

participating countries. Compared to the international average, a similar pr

New Zealand Year 9 teachers participated in mathematics-relate ssional
development activities. New Zealand teachers were slightly more likel icipate in
science-related professional development activities, although feweQ ore than 35
hours of professional development.

49. Relative to other countries, New Zealand teachers had use of same-ability

grouping, and relatively high use of having students wor roblems (individually or

with peers) while the teacher was occupied by other taskW“Activities where teachers

explained new mathematics content, explained ONO solve problems, or asked
v%e

students to memorise rules, facts and procedure ss likely to be used in almost
every lesson in New Zealand classrooms, com ith other countries.

50. Year 5 students in the study reported s @’? just over an hour a week on science
e international average. New Zealand

topics, which is almost half as mug
teachers of Year 5 science used sp science learning techniques less often and
idas and information than the TIMSS average.

relied more on students looking
Since 2010, there appears to @een an increase in the use of experimentation or
investigation for Year 5 scie ents. In contrast to Year 5 maths, science students
were more likely to work infigel-ability groups.

Student attitudes and bejé
51. Confidence in a MWIs more strongly correlated with achievement than is enjoyment

students were less confident in their maths abilities than their

52. | e, 90% of Year 5 students reported they liked learning science which is similar
f international average, yet only 24% felt 'very confident’ in the subject. More than
%(e&quarters of New Zealand Year 9 students value science and like learning
@ cience. However, 45% of Year 9 students were classified as ‘not confident’ in science.

Compared to international averages, New Zealand had a higher proportion of lower
@ secondary school students who do not value science, do not like learning science and
Q~ were not confident in science. '
Students’ perceptions of school

53. In New Zealand, nine in ten Year 5 students reported feeling positive about school,
teachers and classmates. Two-thirds reported a high sense of belonging at school and
this was related to higher levels of achievement. Compared with the last cycle, more
students reported feeling safe at school, liked being there and feit they belonged.

12




54,

55.

56.

57.

59.

60.

61.

v
<

School resources and climate - \?“

58,

New Zealand teach

Seven out of ten New Zealand Year 9 students were positive about their schools,
teachers and classmates,.and nearly half had a high sense of school belonging.

Despite feeling safe and having a high sense of belonging at school, New Zealand
students also reported high rates of bullying behaviour. Approximately 60% of Year 5
students reported experiencing bullying behaviour monthly or more often, compared
with 43-44% internationally. There has been a small trend downward in this reported

behaviour since 2010. :
In contrast to students reports, 71% of Year 5 principals reported they had “hardly@

problems with school discipline and safety.

There was a negative correlation between bullying and achievement; s who
reported experiencing bullying behaviours more frequently had I vels of

achievement, on average, than those experiencing these behaviours | uently.
i & 9 than other

New Zealand students also reported higher levels of bullyin
countries (45% reported experiencing bullying behaviours or more often cf.

37% internationally). There has been a small increase in thl orted behaviour since
2010. Compared to other countries including most of the hieving countries, New

Zealand lower secondary school principals were less @v about school discipline.

The majority of New Zealand teachers and QNggbals in the study reported ‘high’ or
‘very high’ emphasis on academic succes@hin any given country, having a higher
emphasis on academic success tended ositively associated with higher levels of
achievement. However, 'emphasis l@_} cademic success was not as strongly
correlated with success befween go s, which suggests the relationship between
aspiration and achievement is rré(omplex than it appears on the surface. It is not
always the countries with the reported level of emphasis that have the highest
achievers.

tified a lack of time to assist individual students and
among the greatest challenges to effective teaching. About
hers reported they felt the level of individual student need was
o teach maths. Nearly three-quarters of Year 9 mathematics
same, although this proportion was lower for science teachers (63%).

administrative burd
two-thirds of Ye

limiting their a
teachersf

From source perspective, New Zealand teachers were less likely to report
pro an many of their international counterparts. Where they did cite problems,
Y eachers most commonly reported a lack of technological resources, lack of

rt for using technology, and inadequate workspace as moderate or serious
tOblems. At the Year 9 level, the most commonly reported challenges were that the
chool buildings needed significant repair, and that teachers do not have adequate

workspace.

A lack of technologically competent staff was the most common barrier to effective
teaching identified by Year 5 principals. Other resources commonly reported as
hindering instruction were: a lack of teachers with a specialisation in mathematics or
science; computer software; library resources for mathematics instruction; computer
technology for teaching and learning; science equipment and materials for
experiments; and resources for students with disabilities.

?f.




62. At the Year 9 level, a lack of computer software/applications was the most commonly
' reported issue hindering instruction. A lack of secondary teachers with a specialisation
in mathematics was also identified as an issue. Principals were more likely to identify a -
lack of maths teachers as an issue than a lack of science teachers. &

63. While the teachers and principals indicated that technology resources were a ( )

challenge, New Zealand had a higher proportion of students with access to computers
during maths and science lessons than any other country in the study. E ;

PISA Key findings 2\
r' 4 A ]

64. New Zealand 15-year-olds remain well above the OECD average in rga
and science. The declines observed between 2009 and 2012 hav ili
average scores did not significantly change between 2012 and
table summarises New Zealand 2015 PISA results:

New Zealand PISA results
lei

[ 2015 OECD
2012 | 2015 average 2012 2015
score

en 2012 an

The SC
f 2015

65. New Zealand's relative standin science and reading improved slightly since 2012
' (from 13" to 10" for reading, a 18" to 12" for science). This is mainly due to a
decrease in performance fggs¥e€ countries that were higher or similar in score to us in
2012. Poland, lreland, Gerd\any and Australia declined in science while Chinese
Taipei, Japan and K eclined in reading. Appendix 3 shows how New Zealand

compares with othe. tries on PISA.

66. PISA scores a @sified into different proficiency levels. A ’low achiever* is a student
who scores PISA proficiency level 2, which is considered the baseline for
participatioag ) life situations relating to that subject area. In PISA being a ’'top

perfor@‘ means scoring at level 5 or above.

67. %omparing 2015 results to 2012, there has been no change in the proportions of
| chievers across the three subjects. There has also been no change since 2012 in

proportion of top performers in reading and science. However, there has been a

@Em'all but statistically significant drop in the proportion of top performers in maths (from
15% in 2012 to 11% in 2015).

Q~ 68. Over the longer term, the proportion of students in the lower levels of proficiency has
increased and the proportion of students at the higher levels of PISA proficiency has -

declined. in 2006 18% of our students were in the top two proficiency levels in science;
by 2015 this was 13% and reading had a similar change. In maths the decline has
been from 21% in 2002 to 12% in 2015. »
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69.

70.

While these longer-term trends are concerning, the proportion of New Zealand students
achieving at the highest level (level 6) of science is still one of the largest among
participating countries in PISA. This is also the case for reading. Around 20% of New
Zealand students are among the top performers in at least one subject area, compared

with the OECD average of 15%.

In PISA 2015, 6% of New Zealand students were top performers in all three subjects.
This compares with an OECD average of 4%. _ s

Ethnicity, gender, socio-economic status and achievement

71.

72.

73.

74.

75.

76.

Q/?%Ups.

7
&

There has been little change in the mean scores for boys and girls since QD(é oys

remain slightly ahead of girls in maths, while girls are well ahead of bo YJ ading.
There is no significant difference between boys and girls in their scienc%@ vement.

Vo)

PISA achievement by gender

Jviaths

Reading 493 526 Ay nt difference

ag

Initial findings indicate that there has beer%(l}change for Maori students since 2012
across the three subject areas (in 2015 was 466, reading 465 and maths 452).

For Pasifika students the averagg sc@in maths moved from 431 in 2012 to 441 in
2015 and in science the avera&ze moved from 439 in 2012 to 446 in 2015. While

these changes are in the rightdi n they were not statistically significant.

Scores for Asian studenjig dectined in 2015 in reading and maths (from 525 in 2012 to
3 for maths). These changes are statistically significant.

social and ¢ tatus (ESCS). Socio-economically advantaged students perform
better tha ¢ who are disadvantaged. This is consistent across all measures and
jfipating countries.

509 in reading, and%(
In PISA, so ic status is measured through the PISA index of economic,
NQIVS

across all p

Tha% wo different key measures in PISA that look at equity in education outcomes
Widual students: the strength of the relationship between performance and socio-

he)
omic status, and the size of performance differences across socio-economic

New Zealand appears to be reasonably equitable on the first of these measures, and
this has improved in this cycle of the study relative to previous cycles. In 2012, 18% of
the variation in New Zealand's science achievement could be explained by the socio-
economic background of New Zealand students. In 2015, this had reduced to 13%,
which is equal to the OECD average. This suggests that New Zealand is more

equitable in 2015 than it was in 2012.
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78.  On the other hand, the second measure of equity suggests that New Zealand has
larger gaps between the highest and lowest performers than many other countries. On
average across OECD countries, a one unit increase in ESCS is associated with a 38
score point achievement increase in the average science score which is similar across
reading and maths. For New Zealand, a one-unit increase in ESCS is associated with a &
49 score point increase in science achievement. This inequitable relationship is similar C)
across all three subjects. This means that there is a wider difference between the
‘average score for low SES students and high SES students in New Zealand than fog ?“

the same groups across the OECD. :

79. What these data show is that the achievement gaps between the most
wealthy students are larger in New Zealand than elsewhere, but that we a

O

ea

system that allows disadvantaged students to achieve well (and for wealt, ents to
fall behind). The OECD notes that in circumstances like this, it is not to target
Id be given

students based on their socio-economic status because extra supeTy
to students who are already performing relatively well. Instead
that resource allocation is better targeted based on level of a

direction the funding review is taking. _ : E

Science

80. Science was the main domain in PISA 2015. This Mat more test questions were
devoted to science and more questionnaire inform':r\%as collected about the context

for science learning.

81. In PISA 2015 the average scientific literas Qore of New Zealand students (513 points)

CD suggests
ent, which is the

was higher than the OECD average (4Q3oints). This is significantly below nine other

countries (see Appendix 3). Seven ot @ ountries had similar scores to New Zealand.

82. While there was little change in ealand’s science score between 2012 and 2015
(516 cf. 513 points), there en a significant decline since 2006 (from 530). The
majority of that decline wadNpetween 2009 and 2012. New Zealand is one of 28
countries where there @een a downward trend in science scores in each of the last

three cycles.

83. From 2012 to @the OECD average science score decreased from 501 to 493
because se CD countries had a decrease in their average score. As a result,
compared ) A 2012, New Zealand's relative ranking has improved (from 18" to

12M). :

84. | " the proportion of New Zealand students performing below level 2 (17%) is
or than the OECD average (21%). These students did not achieve the basic

?ﬂrence assessment questions in PISA.

Q}@New Zealand had a slightly larger proportion of top performing students in science at
E@ level 5 or above (13%) compared to the OECD average (8%). Only Singapore (6%)
86.

had more students performing at level 6 than New Zealand (3%).

New Zealand students achieved higher on all scientific competencies than the OECD
averages. Our students’ relative strength was in our ability to ‘'evaluate and design
scientific enquiry' (517 points). Our students were weaker in their ability to 'interpret
data and evidence scientifically’ (512 points) and 'explain phenomena scientifically’
(511 points). This pattern is similar to Singapore.
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87.

88.

89.

90.

91.
92.

93.
94,

95.

&

New Zealand students performed equally well on tasks related to physical systems
(515 points), earth and space (513 points) and living systems (512 points).

In terms of students’ attitudes and beliefs about science, New Zealand 15-year-olds
held stronger positive epistemic beliefs’ about science than the OECD average but
they were at a similar level to other English-speaking countries. More positive
epistemic beliefs are correlated with higher achievement.

enjoyment of science) and instrumental (students view of the usefulness of the s

P
¢

PISA 2015 looked at student motivation around science, both intrinsic (based aroun%

for future plans).

New Zealand students were generally more positive in their enjoymen ,ﬂbaming
science than the OECD average. There has been an increase in the pr ion of our

students agreeing with the 'enjoyment‘ statements since PISA 2006 as most of
the percentages have stayed similar on average across the O% contrast fo
t have higher

TIMSS, PISA finds that students with high levels of enj
achievement than those with low levels of enjoyment.

New Zealand students had higher levels of interest in U@ science topics than the
OECD average and this was lower than only two of th& high achieving countries

(Canada and Singapore). Those who had higher of interest in the examined
science topics had higher achievement than thog ow levels of interest.

Most of the English speaking countrig \ SA, including New Zealand, had
significantly higher levels of instrument tivation than the OECD average. Thase
students with the highest level of ins ntal motivation had higher achievement on

average than those with the lowest le

PISA measured students’ beljel)N#eir competency to perform science related tasks.
This was one of the few iggic&s €xamined in the national science report where New
Zealand was lower than the WECD average, as well as lower than the other English-
speaking countries. St s in the lowest quarter of this index tended to have lower

achievement than t the highest.

Almost half of Qéal'and students were in schools that offered a science club and
83% were i Is that offered science competitions. These rates were higher than
the OECDN\gvgrage. Across the OECD, the socio-economic status of the school was
correl with these two activities. Schools with higher ESCS were more likely to

pro@ se activities.

ealand students were less likely to be involved in science-related activities

%G(side of the classroom than other OECD countries. Those who did these activities
ith moderation had the highest level of achievement.

The proportion of New Zealand students who expected to have a science-related
career at age 30 was similar to students across the OECD (25% and 24%

- respectively). This rate has not significantly changed for New Zealand since PISA

2006.

7 Episternic beliefs in PISA are described as the nature of knowledge in science and about the validity and value of scientlfic
methods of enquiry as source of knowing.
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97. Boys reported higher levels of interest in science topics than girls. They also reported
higher levels of self-efficacy and participation in science-related activities. There were
no significant differences on the other attitudinal measures. A higher proportion of girls
expected to work in a science-related field than boys, mostly because a higher
proportion of girls expected to work as health professionals. Where boys did think they
would work in a science-related professional it was mainly in direct science,
engineering or ICT. This was a similar pattern across the OECD.

08. Maori students had less positive attitudes, motivation, and engagement with scienc
than non-Maori students, whereas Asian students were more positive than non-Ast
students. Pakeha/European students had higher levels of epistemic beliefs an
efficacy than other groups. However they reported lower levels of e&

instrumental motivation, -and participated less in science-related activitieg th
Pakeha/European students. Pasifika students reported lower levels of epi t%b

and self-efficacy than non-Pasifika students.

99. New Zealand students’ average score for reading literacy i 2015 (509 points)
was higher than the OECD average (493 points) and sim| orway and Germany
as well as our own 2012 score (512). It is lower than tha\ reading score of 529.
Most of the decline occurred between 2009 and 2012.

beliefs

Reading

100. The proportion of New Zealand students performi elow level 2 (17%) was less than

the OECD average (20%). In 2000, just undg of students in New Zealand had

reading skills at this level. Students who p elow level 2 are not able o perform
oportion of low achievers was similar to

the basics required in the PISA test. OQpt
Germany and the Netherlands, countpad{yith similar average scores, but also similar
to countries such as Spain, Portuga Chinese Taipei which have lower average

scores than New Zealand @ .
éa

101. In terms of high performerm ing, the 2015 results showed that 14% of students
) ingapore had a larger proportion of students reading

reached level 5 or above.
at this level (18%). this shows that New Zealand has a high proportion of
portion in this category has declined since 2000 (from 19%

advanced readers,
to 14%). In term dents reaching the advanced:level 6 in 2015, New Zealand’s

proportion of 3"% similar to Singapore (4%).

Mathematics

102. In Plsﬁﬁ, New Zealand students performed above the OECD average (495 points
an oints, respectively). New Zealand had similar scores to 10 other countries

i% (g Australia and the United Kingdom.

owever, between 2003 and 2015, New Zealand’s 15-year-olds’ average mathematics
|G]

%i racy score has declined significantly (from 523 to 495 points). During the same
\/ period Finland also had a significant drop (33 points) as did Australia (30 points). For
New Zealand, most of this decline occurred between 2009 and 2012. There was no

Q‘@ significant change in New Zealand scores between PISA 2012 and PISA 2015(500 to
495 points, respectively) . During the same time the OECD average went from 494 to

490 points.
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104. There has been a small but significant drop in the proportion of top performers in maths
(from 15% in 2012 to 11% in 2015). The 2015 proportion was the same as the OECD
average. The proportion of New Zealand students achieving this level has declined
from 21% in 2003. The proportion of students who attained level 6 and are able to do
complex mathematical tasks is also lower in 2015 (3%) than in 2003 (7%).

Teachers, Teaching and Resources

105. New Zealand had a much higher rate of computers available in schools than the OEg
average (1.12 per student cf. .77 per student, respectively) and 99% of thes
connected to the internet (OECD average 96%). Uniike other OECD areas,
Zealand this access did not vary across SES, public and private schools,& ool

location.

106. In terms of the science teaching workforce (as reported by princip w Zealand
had a higher level of fully certified teachers-who also have a degr I qualification
with a major in science compared to the OECD average. New Z@\ also had one of
the highest proportions of professional development program ndance across the
OECD and above average rates of in-house professign evelopment. In New
Zealand 78% of all teachers of students in the PISA stu some form of PD in the

three months prior to the assessment of PISA 2015. \/

107. Teacher qualifications were uncorrelated with st achievement after accounting for
socio-economic profiles of the students and_dchgols. Professional development was
also uncorrelated with student achievemen# A, school size, PD for any teacher
and science teachers specifically, large sizes and the student teacher ratio did
not have significant relationships wi jence achievement once SES profiles are

accounted for. .

108.. Students reported how often fe used particular teaching practices in the science
classroom. New Zealand her rates than the OECD average, of students in
schools where the teachers .

teacher-directed z lnstructlon

[ ]

e perceived fee om science teachers
. adaptlve mst n in science lessons .
s enquiry b science.

109. Highes of teacher-directed instruction methods and adaptive instrugtion in science
s/Ere associated with higher achievement, whereas higher rates of perceived

les
f& from science teachers and enquiry-based science instruction were
iated with lower achievement. This seems counter-intuitive given that John
tie’s work has shown a strong positive relationship between feedback and student
achievement. It is possible that the patterns observed here reflect reverse causation -
that is, students who are most in heed of help may be receiving the most effective

%\/ pedagegical response.

! 110. New Zealand was noted as being one of the top three PISA participating countries in
terms of the amount of responsibility for the curriculum held by teachers (71%, as
reported by principals). We also stand out as among the top five participating countries
with high level of responsibility held by principals for establishing student assessment.
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Next

steps

111.

112.

113.

114.

115.

We have previously sent you a report with options to lift the quality of teaching and
learning in mathematics, statistics and Pangarau [METIS 1014654 refers] and provided

you information on interventions related to mathematics in New Zealand. &

Over the coming weeks we will work to ensure that key external stakeholders are
briefed on the results. We have outlined our proposed approach in the attached
communications approach. We propose to identify opinion leaders who may wish tg

provide context for subsequent media reporting.
We will keep your office appraised of our progress in conducting these bri;fgg@d

the interest of these stakeholders in proactively speaking with the medi el the

sheets for the TIMSS New Zealand results on Thursday 24 No er and the PISA
New Zealand results Thursday 1 December.

results are published.,
We will be providing your office with an advance copy of the r@s and fact

We will also be providing your office with a proposed co@aﬁons approach for the
PISA results and a draft media release Thursday 1 DecembdgM
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Appendix 2

TIMSS 2015 Maths

Year 5 maths

Year 5 maths

_Year 9 maths




TIMSS 2015-Science

Year 5 science

ear 9 science
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Appendix 3

PISA 2015 Science
PISA Science PISA Science
= o Sy
a0

R C R 3 : = _§¢

'.;é\@ Jcang:( *t ia)

Dz =z d)
*B.S-J-G (China) 518 | (4.6)

Korea 516 | (3.1)

New Zealand 513 ) (2.4)

Slovenia 513 | (1.3)

Australia 510 | (1.5)

United Kingdom 509 | (2.6)
Germany 509

Netherlands

% on -OECD countries and economies

&

B-S-J-G (China) refers to the four PISA participating China provinces:
Beijing, Shanghai, Jlangsu Guangdong.

FYR Macedonia refers to Former Yugoslavian Republic Macedonia

Gountry average significantly higher than New Zealand

Country average significantly lower than New Zealand
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PISA Reading

PISA Readin

New Zealand 509 | (2.4)
Germany 509 | (3.0)
*Macao (China) 508 | (1.3)
Poland 506 | (2.5)
Slovenia 505 | (1.5)
Netherlands 503 | (2.4)

* n %ﬁD countries and economies

~J-G (China) refers to the four PISA participating Chiha provinces:

Beijing, Shanghai, Jiangsu, Guangdong.

PISA Reading
: -

Q@** FYR Macedonia refers to Former Yugoslavian Republic Macedonia

Country average significantly higher than New Zealand

Country average significantly lower than New Zealand

T
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PISA Maths

PISA Maths

PSR et A e e
d U lusz
D

il

e

New Zealand

*Viet Nam 495
*Russian Federation 494
Sweden 494
Australia 494
France 493

United Kingdom 492

Czech Republic 492 | (24

Portugal

untnes and economies
§ (China) refers to the four PISA participating China provinces:
umg, Shanghali, Jiangsu, Guangdong.
@??:YR Macedonia refers to Former Yugoslavian Republic Macedonia

Q& Country average significantly higher than New Zealand

Country average significantly lower than New Zealand
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MAW

MINISTRY OF EDUCATION
TE TAHUHU O TE MATAURANGA

BRIEFING NOTE: PISA 2015 ethnicity data.

A
K5

Date: 22 Decemeber 2016 Priority: High
Security Level: In confidence METIS No: | 1041580
Approved by: Rochelle Barrows DDI: (04) 439 5406 $

U‘
This paper updates you on further analysis into PISA 2015 ethnicity data. Th| s the

drop in Asian students’ achievement in the assessment was not as signifj c%s initially
reported due to a data error. @

e8sed on the 6"
t was reported that
0 512 in science, 525

The Ministry released the New Zealand PISA 2015 results wer
December. Ethnicity is not included in the OECD international

.
average scores for Asian students had declined from 2012 (fro %
to 509 in reading, and 530 to 503 for maths). é

preparation phase of PISA 2015 meant 110 Tongan st were incorrectly included in the
“Asian” ethnicity as well as the Pasifika groupi scores for these students were
generally lower than those of Asian students. It)

Further analysis into that unexpected result has shown leﬁat a coding error during the data

The overall effect was to lower the averagQgre of the Asian student sub-population. By
removing the scores of those 110 stud e Asian student sub-population scores rise.

The scores of the Pasifika students ected

@
As a result we can confirm that tl'géﬂ Asian students’ achievement scores are:

Subject 20} averige score Previously reported Amended 2015
,Q~ 2015 average score average score
Science K, N 527 512 525
Maths ZN\Y 530 503 515
Reading / 525 509 521

The changes b@ee‘h 2012 and the amended 2015 scores are not statistically significant.

We h Qewed all other similar ethnicity achievement data coded through the same
d there are no errors in the reported results for any other ethnicity. We have
all other analysis that incorporated the Asian ethnicity variable. There are very

pro

Ao

%?changes to four graph scales in the Science Context report, however no changes to
QQ i

&

indings or reporting.

\/It appears a human error at the time of data cleaning was the cause of the error. As ethnicity

data is specific to New Zealand it is not covered by OECD quality assurance. In the overall
context of 100’s of individual analyses it was small error and so not picked up through New

Zealand quality assurance.

We intend to include additional checks for data coding to reduce any chance of this error
happening in the future.
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