*NFER

National Foundation for
Educational Research

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

|l nvestigating pupi |
attirttinmdaNort heamanr be el
st udRPleBRLS, andMSKI SA

National Foundation for Educational Research (NFER)

Department of

Education

www.education-ni.gov.uk

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



:-NFER

ational Foundation

for
Educational Research

PIRLS 2016 further analyses: Investigating pupil
performance and attitudes in Northern Ireland across
ILSA studies PIRLS, TIMSS and PISA

Juliet Sizmur, Maria Galvis, Catherine Kirkup

Published in November 2020
By the National Foundation for Educational Research,
The Mere, Upton Park, Slough, Berkshire SL1 2DQ

www.nfer.ac.uk

© 2020 National Foundation for Educational Research
Registered Charity No. 313392

ISBN: 978-1-912596-24-9
How to site this publication

Sizmur. J., Galvis. M, and Kirkup. C. (2020) PIRLS 2016 Further Analyses: Investigating Pupil Performance and Attitudes in Northern
Ireland Across ILSA Studies PIRLS, TIMSS and PISA. Slough: NFER.



**NFER

National Foundation for
Educational Research

Contents

Executive Summary

1 Introduction 1
1.1 Background and research questions 1
1.2 Policy context 2
1.2.1 Northern Ireland policy context 2
1.2.2 England policy context 3
1.2.3 Republic of Ireland policy context 4
2 Methodological approach 5
2.1 Data 5
2.2 Samples 5
2.3 Method 6
2.4 Structure of the report 6
3 How do pupils in Northern Ireland perform in reading, mathematics and science at primary
and post-primary level? 8
3.1  Overall performance by subject in Northern Ireland: Primary and Post-primary 11
311 Comparison of Northern |Irelandbs mean sclbres
312 Comparison of Northern | relandniriss per f or M@dnce
3.2 Proportions of high and low performing pupils in Northern Ireland 18
3.3 The attainment gap in Northern Ireland 20
3.4 Gender differences in Northern Ireland 20
3.5  Socioeconomic differences in Northern Ireland 21
3.5.1 Books in the home 21
3.5.2 Parental education 23
3.5.3 Socioeconomic intake of schools 25
36 Trends in Northern Irelandés performance6over
3.6.1 Mean scores over time in Northern Ireland 26
3.6.2 Attainment gaps over time in Northern Ireland 27
3.6.3 Gender and socioeconomic gaps over time in Northern Ireland 30
3.7 Comparisons with England and Republic of Ireland 32

3.7.1 Mean scores across countries 32



**NFER

National Foundation for
Educational Research

3.7.2
3.7.3

4.1

41.1
4.1.2
4.1.3
41.4
4.1.5
4.1.6
4.2

42.1
4.2.2
4.3

43.1
4.3.2

5.1
5.1.1

5.1.2

5.1.3

5.1.4

5.1.5
6

6.1
6.2

7

Gender and socioeconomic gaps across countries 34
Trends by subject across the three countries 36

What can we say about pupil attitudes and learning environments in Northern Ireland 39

Pupil attitudes and attainment 40
Pupil attitudes in Northern Ireland primary schools 41
Attitudes and attainment in Northern | r e8

Attitudes over time in Northernl r el andds pri mary school s 44

Primary and post-primary attitudes to science learning in Northern Ireland 45
Attitudes to Reading (PIRLS 2016 and PISA 2018) 49
Attitudes to Maths (TIMSS 2015 and PISA 2012) 49
School learning environment in Northern Ireland primary schools 50
School learning environment in Northern Ireland primary schools 50
Primary and post-primary learning environment factors in Northern Ireland 51
Pupil attitudes and learning environment across countries 53
Pupil attitudes across countries 53
Learning environment factors across countries 55
Are there aspects of pupdthedearning envilorgmerd that cbgld
explain some of the differences seen in performance? 57
Multilevel models 59
Multilevel models to measure the impact of pupil background factors and attitudes on
science achievement in primary and post-primary 59
Multilevel models to measure the impact of pupil background and attitudes on reading and
maths achievement in primary (only) 63
Multilevel models to measure the impact of learning environment on science achievement
in primary and post-primary 64
Multilevel models to measure the impact of learning environment on reading and maths
achievement in primary (only) 66
Variance in science performance 68
Further reflections on the Republic of Ireland 71
Strategies to improve standards in the Republic of Ireland 71
Some differences in questionnaire responses between Northern Ireland and the Republic of
Ireland 73
Conclusions and further areas for consideration 77

References 79

and:@¢

att



*NFER

National Foundation for
Educational Research

Appendix A:
Appendix Al
Appendix A2
Appendix A3
Appendix A4

Appendix A5
Appendix B:
Appendix B1
Appendix B2
Appendix C:
Appendix D:

PIRLS data 81
Skills defined at international benchmarks and proficiency levels 81
Matching participating countries across ILSAs 88
Pupil achievement by background 91
Pupils reaching International benchmarks/proficiency levels across subjects, ILSAs
and countries 98
Trends in achievement in Northern Ireland 103
Pupil attitudes 109
Pupil attitudes and achievement in primary school in Northern Ireland 109
Attitudes of higher and lower attaining pupils across countries 115
Regression tables 118

Composite scales composition 130



**NFER

National Foundation for
Educational Research

Executive Summary
Introduction and back ground

In International Large Scale Assessments (ILSAS) up to 2016, pupils in Northern Ireland were seen
to perform very well at primary level but did less well at the post-primary level. At primary, Northern
Il rel and©6s pdunpan kceresaigntidamly abdove the international averages in reading,
maths and science (PIRLS and TIMSS). However, the performance of pupils at post-primary was
much closer to the international averages in all three subjects (PISA). Similar patterns of
performance at post-primary have been noted in other comparable countries, such as England, but
the decline is less marked than in Northern Ireland, while others, such as the Republic of Ireland
manage to maintain their position among the higher performing countries in some subjects.

Thisreportinvesti gates factors that may be wunderpinnin
Northern Ireland, with a view to providing evidence to inform future policy. We examined evidence

on pupil attitudes and learning environment across the primary (PIRLS and TIMSS) and post-

primary (PISA) ILSAs, making relevant comparisons with England and the Republic of Ireland.

Methodology

For the analyses, we used the datasets from PIRLS 2016 (primary), TIMSS 2015 (primary) and
PISA 2015 (post-primary)* to examine potential trends over time and used multilevel models to
explore relationships and interactions between pupil background factors, attitudes, learning
environments and pupil attainment.

Policy context

A number of policies designed to improve literacy and numeracy outcomes have been introduced
in Northern Ireland since 2011, often focusing on pupils from disadvantaged backgrounds. For
example: Count, Read: Succeed i A Strategy to Improve Outcomes in Literacy and Numeracy
(Department of Education, 2011) was introduced to raise overall standards and close achievement
gaps; Delivering Social Change Signature Programme (2012) was aimed at recruiting additional
teachers to support pupils at risk of underachievement. The Report on Improving Literacy and
Numeracy Achievement in Schools (Northern Ireland Assembly, 2013) made recommendations to
improve educational outcomes and focused strongly on raising the attainment of pupils from
disadvantaged backgrounds and the Draft Programme for Government Framework 2016-21 (2016)
included a number of indicators relating to education, such as: improve educational outcomes; and
improve the quality of education and reduce educational inequality.

1 When PISA 2018 results were published in December 2019, some additional observations were
incorporated into this report.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA i
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What can Northern Ireland learn from International Large Scale
Assessment studies?

Key findings and observations

Overview

ILSA studies provide independent evidence on the extent to which policy implementation has been
successful over time. Results from PIRLS 2016, TIMSS 2015 and PISA 2015 confirm that Northern
Ireland pupils achieved very high scores in reading and maths in primary but did less well in
science. The highlevelofl i t eracy and numeracy skills demonst
pupils were not maintained and more countries out-performed Northern Ireland in reading and

maths at post-primary. Performance in science, however, was slightly better at post-primary,

relative to other countries, and slightly fewer countries had significantly higher scores.

Our multi-level modelling analyses confirmed that socioeconomic status had by far the strongest
effect on pupil scores on all ILSA assessments. Country of birth was one of the most significant
factors linked to pupil performance at post-primary in Northern Ireland.

In both primary and post-primary schools, principals reported positively on aspects of the learning
environment, but indicated concerns about the provision of science resources.

Higher levels of pupil confidence and enjoyment were associated with higher scores in general,
while pupil engagement tended to be more associated with lower scores.

The findings in this report indicate that the existing focus in Northern Ireland on addressing
educational under-achievement is supported by the evidence from the ISLAs, However, it will
be important, going forward, to ensure that high attaining pupils are also stretched and
challenged to their full potential, especially in post-primary.

Performance of different pupil groups in Northern Ireland
Proportions of high and low performing pupils

- At primary, compared to the international pattern, Northern Ireland had more high performing
pupils in reading and maths and fewer working at the lower levels. For science the pattern of
attainment in Northern Ireland was broadly similar to the pattern internationally.

- At post-primary, compared to the international pattern, Northern Ireland had fewer pupils working
at the lowest proficiency levels across all subjects (reading, maths and science) but also fewer
demonstrating the highest skills levels in each subject.

Gender gap

In Northern Ireland, in both primary and post-primary school in 2015/6, the only gender
difference that was statistically significant was for reading, in favour of girls.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA ii
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In maths and science, at both primary and post-primary levels the gender gaps were not
significant.?

Socioeconomic gap

- Socioeconomic disadvantage remains the single most influential factor that impacts on
educational achievement.

Pupils in schools with the highest concentration of disadvantaged pupils had significantly lower
scores, on average, than those in schools with the lowest proportion of disadvantaged pupils.
This is consistent with previous research and, as the difference becomes much more
pronounced in post-primary schools, possibly related to the academic selection process in
Northern Ireland.

A continued focus on supporting lower-attaining pupils should be balanced with
complementary support to ensure that higher-attaining pupils are stretched.

Disadvantaged pupils consistently score significantly lower than their peers from more
advantaged homes and those who attend schools with lower concentrations of disadvantaged
pupils. It will be important to maintain targeted support and continue with successful
interventions.

The results from PISA 2015 showthatNor t hern | rel andds pol i cnderf ocus
achievement is having an impact as the proportions of pupils working at the lowest levels have

decreased. However, the proportions of high attaining pupils also decreased. The subsequent

cycle of PISA in 2018 highlighted the difficulty in maintaining the gains made in 2015 in respect of
disadvantage. The results from PISA 2022, when available, will provide more evidence on

emerging trends. Foreign born pupils in post-primary schools scored, on average, 23 score points

less than native born pupils.

Using ILSA results to support monitoring of attainment, re-assignment of resources and
refreshed implementation guidance should help to ensure that the broadest range of pupils, and
those who suffer from disadvantage in particular, can be best supported in their learning.

Performance over time

In 2015/16 across all ILSAs, although there were some small increases and decreases in mean
scores between cycles, none of the differences were statistically significant and scores had
remained stable in Northern Ireland, with no significant improvement or decline, in any subject in
primary or post-primary.

However, PISA 2018 results showed that while reading and maths results at post-primary had
not changed significantly since 2006, science results were significantly lower than they had been
in 2006, 2009 and 2012.

2 In PISA 2018 girls scored significantly higher than boys in science

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA i
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PISA 2018 also showed that the scores of high-performing pupils in reading had improved
significantly since 2015.

The 2018 cohort of pupils in PISA are the first to experience the revised primary science curriculum
6The world around usb©o6, for the whole of their pr
had it for part of theirs. The results of TIMSS 2019 will shed some further light on science

performance in primaries.

Detailed analyses of ILSA data over time provides independent evidence that can inform both
curriculum and policy reviews.

Comparisons with England and the Republic of Ireland
At primary (PIRLS 2016/TIMSS 2015), pupils in Northern Ireland scored significantly:
higher than those in England in reading
higher than both comparator countries for maths
lower than both countries for science
At post-primary (PISA 2015)3, pupils in Northern Ireland scored significantly:
lower than those of Republic of Ireland for reading and maths
lower than England for science

The Republic of Ireland maintained its position among the high achieving countries at post-primary
for reading and math and England maintained its advantage in science.

It is notable that, at post-primary (PISA 2015), the Republic of Ireland had the lowest proportions of
pupils working at the lowest proficiency levels in all three subjects, and Northern Ireland had the
lowest proportions working at the highest levels with the exception of science.

- Across the three countries, the smallest gender gaps in reading were in the Republic of Ireland
in both primary and post-primary.

- Across the three countries, the largest socioeconomic gap in reading scores was seen in
Northernirelandd s p r i ma rwhereas at post prinary, the socioeconomic gap in Northern
Ireland was the smallest of the three.

High attaining pupils, girls and higher SES pupils in Northern Ireland did, on average, slightly
better than those in England and the Republic of Ireland at primary, but did least well among the
three countries at post-primary; high attainers in Northern Ireland may benefit from more focused
support at post-primary.

3 PISA 2018 results show that the Republic of Ireland scores remained significantly higher than those in
Northern Ireland and England for reading. England performed significantly better than Northern Ireland and
the Republic of Ireland for science and better than Northern Ireland for maths. In PISA 2018, the Republic of
Ireland had the smallest attainment gaps in all three subjects.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA iv
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Low attaining pupils, boys and lower SES pupils, did best in the Republic of Ireland both at
primary and post-primary. In fact, in post-primary reading boys in the Republic of Ireland scored
higher, on average, than girls in both Northern Ireland and England.

England maintained higher levels of performance in science in both primary and post-primary.

Progress in reducing attainment gaps in the Republic of Ireland was greater at the primary level
because of a significant reduction in the proportion of pupils working at the lower benchmark
levels.

TheRepubl i ¢ dNatioralrSeategynLitedasy and Numeracy for Learning and Life 2011-
2020 (2011), included the allocation of additional time for literacy and numeracy in primary schools.
Significant improvements in their TIMSS and PIRLS results in 2015/16 would suggest that the
strategy has had a positive impact on the performance of their lower attaining pupils.

Areas for Consideration
Taking the evidence identified in this report into consideration indicates the following:

- SES is by far the most influential factor associated with pupil attainment, a focus on early
intervention to address disadvantage and newcomer/foreign-born issues should be maintained.

Establishing and supporting pupil confidence, in all subjects, should be explored and promoted.
For example, it may be beneficial to research, develop and evaluate classroom practices that
focus on meaningful learning, actionable feedback, collaboration and providing opportunities for
pupil independence.

Focus on stretching high attainers at post-primary, across all subjects, whilst maintaining support
and development of lower-attaining pupils.

Liaise with colleagues in the Republic of Ireland to explore how their recent policies have been
implemented and evaluated. Consider some comparative case studies or process evaluations to
explore classroom practice as well as detailed comparisons of inter-linked, system level policies.

Further exploration into pupi/l attitudes in ord
beliefs, motivations and behaviours, to find out what makes pupils confident and enjoy a subject.
At school level, furtherqual i t ati ve data could be collected ¢

success and educational leadership to identify how these factors impact on pupil perceptions
and attitudes.

- A review of policies on provision of science resources for schools.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA v
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1 Introduction

1.1 Background and research questions

International Large Scale Assessments (ILSASs) are designed to provide evidence to support and

evaluate policy decisions over time and to provide a reliable, independent measure of the
effectivenessofacountrydb s educati on syst elmNoithern kelagdldatebfrarh c o nt
these studies form a strong foundation to support evidence-based policies such as Every School A

Good School, Count, Read: Succeed and Getting Ready to Learn; and to provide advice for

parents / guardians and actionstheyc an t ake to support their chil d:t¢

Northern Ireland participates in three ILSAs:

- TIMSS T The Trends in International Mathematics and Science Study: an international study of
maths and science at ages 97 10* (Year 6 in Northern Ireland), with a four year cycle. TIMSS is
run by the IEA® and the first cycle was in 1995 and NI joined in 2011. In 2015, 50 countries
participated in the Grade 4 (Year 6 in Northern Ireland) element of TIMSS.

PIRLS T The Progress in International Reading Literacy Study: a study of reading at ages 91 10
with a five year cycle. PIRLS is run by the IEA and the first cycle was in 2001 with NI first
participating in 2011. In 2016, 50 countries participated in PIRLS.

PISAT The Programme for International Student Assessment: a study of reading, science and
maths at age 15 with a three year cycle. PISA is run by the OECD® and NI has patrticipated since
it was first introduced in 2000. Reading, science and maths are included in all cycles, however,
each cycle features one subject as a major focus, for example, in 2015 the main focus was
science and in 2018 it was reading. In 2015, 72 countries participated in PISA; in 2018 there
were 79 participants.’

The results from these studies show a disparity in performance between pupils in primary and
pupils in post-primary in Northern Ireland. Pupils in Northern Ireland achieve mean scores
significantly above the international average in reading, maths and science at primary level (PIRLS
and TIMSS), and are outperformed by relatively few countries. However, pupils at post-primary
level achieve mean scores much closer to the international averages in reading, maths and
science (PISA), and more countries significantly outperform Northern Ireland, many of whom were
significantly behind in the primary ILSAs.

A similar pattern of performance at post-primary has been noted in other comparable countries,
such as England, but the decline is less marked than in Northern Ireland. In the Republic of Ireland
the higher level of performance appears to be maintained at post-primary.

4 TIMSS also assesses 137 14 year olds but Northern Ireland did not participate in the post-primary TIMSS
assessment.

5 International Association for the Evaluation of Educational Achievement.

6 Organisation for Economic Co-operation and Development.

7 The analyses in this report was conducted prior to the publication of PISA 2018. However, some references
to PISA 2018 have been added subsequently where possible/relevant.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 1
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It should be noted that the aims of the studies are not identical. PIRLS and TIMSS aim to evaluate
pupils &6 mast er y o fandate¢herefarerbasedcon theucarriculum content in the
participating countries. PISA aims to measure the application of student learning and knowledge to
real-life situations and is intentionally a more skills-based assessment. It is therefore possible that
some of the difference in performance between primary and post-primary may be due to the nature
of the assessments, or may relate to the GCSE specifications pupils need to work towards in post-
primary.

In this report we examine No r t h e r n rekultseatress différant ILSAs and explore factors that
maycontribute to Nort he rweakdrpostipranard gegormarcenin ardeatd i v e |l y
inform future policy. We examine the evidence on pupil performance, attitudes and learning

environments across the most recent primary and post-primary international studies (PIRLS 2016,

TIMSS 2015 and PISA 2015) and make relevant comparisons with England and Republic of

Ireland, in order to answer the following research questions:

1. How are Northern Ireland pupils performing in reading, mathematics and science at primary
and post-primary?

2. What can we say about pupil attitudes and learning environments in Northern Ireland? Do they
vary between primary and post-primary education? Is this variation consistent with that
observed in England and the Republic of Ireland?

3. Are there aspects of pupil attitudes and the learning environment that could explain some of
the differences seen in performance?

1.2 Policy context

This section summarises the main policy developments in recent years in Northern Ireland,
England and the Republic of Ireland to provide context in which to interpret the findings that arise
from our analyses.

1.2.1 Northern Ireland policy context

A number of policies designed to improve literacy and numeracy outcomes in Northern Ireland
have been introduced since 2011, often focusing on pupils from disadvantaged backgrounds. For
example:

Count, Read: Succeed i A Strategy to Improve Outcomes in Literacy and Numeracy
(Department of Education, 2011) was introduced to raise overall standards and close
achievement gaps. Key areas of action included: an emphasis on literacy and numeracy; high-
guality teaching, early intervention to support pupils experiencing difficulties; better links with
parents and communities and more effective sharing of best practice.®

8 For the cohort of pupils participating in PISA 2018, the Count, Read, Succeed strategy has been in place
since mid-primary school. It will be important to review the results of that study with this in mind.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 2



**NFER

National Foundation for
Educational Research

Delivering Social Change Signature Programme (2012) was a temporary initiative launched to
reduce poverty and social exclusion with interventions over two academic years. As part of the
programme additional teachers were recruited to support pupils at risk of underachievement.®

Report on Improving Literacy and Numeracy Achievement in Schools (Northern Ireland

Assembly, 2013) made further recommendations to improve educational outcomes based on

known features of schools achieving consistently high standards of literacy and numeracy. The
recommendations focussed strongly on raising the attainment of pupils from disadvantaged

backgrounds, including early identification and support for underachieving pupils, capacity

building and rigorous target setting and monitoring. Underpinning these recommendations was

the belief that all children can achieve regardless of background andthatihi gh expect at |
drive higher performance, but it is important that attainment targets are realisticd® (pp 2).

Draft Programme for Government Framework 2016-21 (2016)* includes a number of indicators
relating to education, such as: improve educational outcomes; improve the quality of education
and reduce educational inequality, the latter to be measured by the gap in attainment between

pupils with and without Free School Meals Entitlement (FSME).

1.2.2 England policy context

In England there have been many changes in the educational landscape over the last ten years,
particularly in primary schools. Following the introduction of a statutory phonics screening test in
2012 and an updated curriculum in 2014, new more rigorous Key Stage 2 tests were introduced in
2016, together with performance measures holding primary schools to account for both attainment
and progress.

In secondary schools there have been changes to A-level and GCSE qualifications, together with
the introduction of the Progress 8 accountability measure and the National Reference Test. Some
of these more recent changes were set out in the white paper, Education Excellence Everywhere
(2016) and in the subsequent DfE strategy 2015 to 2020: world-class education and care.

Mathematics has been a major focus in recent years, with new policies and funding in place to

improve maths performance i particularly for girls and those from disadvantaged backgrounds.

Initiatives and announcements include: up to £41 million of funding, to support more than 8000
primary schools to adopt the Omaths mpedammengy é app
countries/jurisdictions, including Shanghai, Singapore and Hong Kong (2016); the Advanced Maths

9 Announced in October 2012 by the then Office of the First Minister and deputy First Minister, aimed to

employ an additional 230 recently graduated teachers, who were not currently in a permanent teaching post,

on a two-year fixed-term contract to enable schools to provide support for children in primary and post-

primary schools who were at risk of underachievement. Source: Department of Education Northern Ireland.

10 This comment refers to the difference in % of FSME and non-FSME pupils achieving 5 GCSEs A*-C.

11 The Programme for Government framework has been used as the basis for the Outcomes Delivery Plan

which sets out the actions that departments will take during 2018-19 to give effect to the previous
Executiveds stated o0bj e cbytackling disadvantage@amdarvingregonomie growthe i n g
Source: The Executive Office Northern Ireland.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 3
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Premium, a new fund to help schools and colleges increase the number of pupils studying maths
after GCSE (2018) and the mandatory multiplications tables check in Year 4 from 2020.

1.2.3 Republic of Ireland policy context

Following concerns about their performance in PISA 2009, the Republic of Ireland set out their
plans for raising standards of achievement in the National Strategy: Literacy and Numeracy for
Learning and Life 2011-2020 (2011). In September 2016, the Republic of Ireland published the
Action Plan for Education 2016-2019. Following an interim review of the national strategy, looking
at progress from 2011 to 2016, new targets for 2017 to 2020 were set (DoES, 2017). During the
second half of the strategy, priority is being given to: numeracy, reducing educational
disadvantage, challenging high attainers to reach their full potential and consolidating progress to
date in literacy.

Priorities within the Republic of Ireland national strategy are linked to related policies including
Digital Strategy for Schools 20157 2020; DEIS Plan 2017; and Further Education and Training
Strategy 20141 2019.

In light of the changing policy landscape in all three countries, it will be particularly relevant to
consider the results of the PISA 2018 study in future research.

Note: The analysis in this report was conducted prior to the publication of PISA 2018. However,
some references to PISA 2018 have been added subsequently as footnotes where
possible/relevant and in the text when trends over time are discussed.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 4
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2 Methodological approach

2.1 Data

In order to answer the research questions set out in section 1.1, we used the most recent datasets
available at the time of our analysis: PIRLS 2016, TIMSS 2015 and PISA 2015. These datasets
contain representative samples of pupils in Year 6 (PIRLS and TIMSS) and aged 15 (PISA) in
Northern Ireland.

To examine trends over time, we compared the relevant variables with those of PIRLS 2011,
TIMSS 2011 and PISA 2012.

In addition, we matched PIRLS 2016 data with selected pupil-level characteristics derived from
Northern |Irelandbdés School Census, which give add
comparison with the PIRLS variables, and through those comparisons, with the other data sets.

2.2 Samples

The PIRLS, TIMSS and PISA datasets are designed to provide nationally representative samples

in terms of pupil and school characteristics. They use a two-stage sampling process in which

schools are first sampled. PIRLS and TIMSS then sample classes within participating schools.

Intact classes of pupils are sampled rather than individuals from across the grade level or of a
certain age because PIRLS pays particular attent
experiences, and these typically are organised on a classroom basis. In PISA, pupils are randomly
sampled from the population of pupils within each school whose birth dates fall within the PISA age

range of 15.3 7 16.2 years, resulting in pupils in both Year 11 and Year 12 being within the target
population for the PISA 2015 study.*?

Table 2.1 ILSA sample sizes for Northern Ireland

ILSA No. schools No. of pupils
PIRLS 2016* 134 3693
TIMSS 2015 118 3116
PISA 2015 95 2401
PIRLS 2011 136 3586
TIMSS 2011 136 3571
PISA 2012 89 2224

*School Census matched sample comprises 3610 pupils and 131 schools

12 The PISA sample is age-based i drawing a random sample of students between 15.3 yrs and 16.2 yrs.
The proportions from each year group may vary slightly from cycle to cycle and older pupils tend, on
average, to score higher, but overall the sample is representative of the population as a whole.

13 P|SA 2018: 79 schools, 2413 pupils in the international dataset

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 5
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2.3 Method
In the analysis for our first two research questions examining pupil attainment and attitudes across
ILSAs, we lookedatNor t hern | rel andbs performance in readi.|

post-primary schools. We examined overall scores and scores split by gender and socioeconomic

status and examined trends over time. We also made comparisons with pupil performance in

England and the Republic of Ireland. These analyses were largely descriptive, although some
significance tests were carriedout. Al | st ati stics have been gener at e
via a jack-knife repeated replication (JRR) method which takes into account the sampling design
information to generate unbiased standard errors. The IDB Analyzer uses t-tests to calculate

whether differences between means are statistically significant4.

For the third research question we generated multilevel models to search for potential relationships
and interactions between attitudes and performance. These multi-level models take account of the
fact that pupils from the same school are more similar than pupils from different schools, thus
allowing a more robust identification of the variance in performance attributable to specific pupil
attitudes or learning environments. With regression analysis we can isolate the effect of pupil and
home characteristics, such as gender and socioeconomic status (SES), to ascertain the impact of
specific variables when all other variables (such as gender or SES) are taken into account. It is
important to remember, however, that while the effect size of each variable can be compared, it is
not possible to assume causality from significant associations between factors.

2.4 Structure of the report
The remainder of this report describes our analysis and findings:

InChapter3we examine the performance of Northern |Ir
science using data from PIRLS, TIMSS and PISA. We look in detail at primary and post-primary
performance in each subject considering achievement gaps between different pupil groups and

changes over time. We also make comparisons between performance in Northern Ireland,

England and the Republic of Ireland across the ILSA studies and over time.

In Chapter 4 we look at pupil attitudes and how they relate to attainment, and where possible
compare pupil attitudes in primary and post-primary schools.'® We also look at aspects of the
school environment and make comparisons with England and the Republic of Ireland.

In Chapter 5 we discuss our multilevel modelling analyses which identifies which factors have
the strongest association with achievement when all other factors are taken into account.

In Chapter 6 we look at recent strategies and policies in the Republic of Ireland and explore
some further differences in the ILSA questionnaire responses.

14 When statistical significance is reported, it indicates that the compared meas are significantly different at
the 5% level.

15 Attitudinal variables in PISA 2015 relate mainly to science learning so comparisons of attitudes to maths
and reading at post-primary are not possible.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 6
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In Chapter 7 we summarise our conclusions and make recommendations based on the key
findings of this report.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 7
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3 How do pupils in Northern Ireland perform in reading,
mathematics and science at primary and post-primary level?

Key findings and observations

Primary and post-primary in Northern Ireland

i In primary schools, Northern Ireland pupils achieved very high scores in reading and
maths compared with their international peers. They performed less well in science, but
were still significantly above the international average.

i Inpost-primary schools, Nort hern | r el wasdodestotheeOEED r man c
average in all three subjects?®.

i At primary, very few countries outperform Northern Ireland in reading or maths. At post-
primary, performance in reading and maths falls behind many other countries, and
several others catch up.

i In science the number of countries outperforming Northern Ireland reduces slightly at
post primary.

The overall results indicate that the high levels literacy and numeracy skills demonstrated

by Northern I relandbs pupils in reading-an
primary. Performance in science, however is slightly better at post-primary, relative to

other countries.

Performance of different pupil groups in Northern Ireland

Proportions of high and low performing pupils

i At primary, compared to the international pattern, Northern Ireland had more high
performing pupils in reading and maths and fewer working at the lower levels. For science
they were broadly similar to the pattern internationally.

i At post-primary, compared to the international pattern, Northern Ireland had fewer pupils
working at the lowest proficiency levels across all subjects (reading, maths and science) but
also fewer demonstrating the highest skills levels in each subject.

A continued focus on supporting lower achieving pupils could be balanced with
complementary support to ensure that higher achieving pupils are stretched.

Attainment gap

i At primary, the largest gap was seen in maths attainment (with many high attainers).

16 In PISA 2018, although Northern Ireland was above the OECD average for reading for the first time
since 2006, is, in part due to changes in which the OECD average was recalculated (to include more
countries). There was no significant increase in scores since 2006.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 8



**NFER

National Foundation for
Educational Research

i At post-primary, the largest spread of attainment was in science.

Gender gap

i In Northern Ireland, in both primary and post-primary schools in 2015/16, the only gender
difference that was statistically significant was for reading, in favour of girls.
1 There were no significant gender gaps in maths or science.’

Socioeconomic gap

i Significant differences were found relating to socioeconomic status in every subject and
across all age groups (with score point differences ranging from 53 to 74)

i1 In primary school, the SES gap was smallest in science, whereas in post-primary the gap
was the largest of all in science (74 score points) suggesting that disadvantaged pupils
struggle particularly with science at post-primary.

i1 Parental education levels were also significantly linked with pupil attainment with the most
pronounced advantage seen for primary maths.

9 Pupils in schools with the highest concentration of disadvantaged pupils had significantly
lower scores than those in schools with the lowest proportion of disadvantaged pupils. This
difference becomes much more pronounced in post-primary schools (110 score points
compared with 55 score points at primary). This is likely to be related to the selection
process in Northern Ireland and is consistent with findings from previous research into
school intake and pupil outcomes.

Disadvantaged pupils consistently score significantly lower than their peers from more
advantaged homes and those in schools with lower concentrations of disadvantaged pupils.

It will be important to maintain targeted support and continue with successful interventions.

i Foreign born pupils scored significantly less than native born pupils at post-primary.

Trends over time

1 In 2015, across all ILSAs, mean scores had remained stable over time, with no significant
improvement or decline in any subject in primary or post-primary.

1 However, PISA 2018 results showed that while reading and maths results at post-primary
had not changed significantly since 2006, science results were significantly lower than they
had been in 2006, 2009 and 2012.

i In primary schools, the attainment gap in reading increased in 2016 due to greater
improvement among high attaining pupils.

i Post-primary, lower-attaining pupils showed improvement in all three subjects, but scores of
high attaining pupils had also declined in all subjects between 2012 and 2015.

1 Between PISA 2015 and PISA 2018, high attaining pupils had improved significantly in
reading, but performance in maths and science remained unchanged.

1 The improvements for lower-attainers in reading and maths seen in 2015 have not been
maintained in 2018 and in science there was a general decline.

Northern Irelandés policy -adhievansentappeartd ts e daviagran
impact in 2015, and scores increased as proportions of pupils working at the lowest levels

+1J0.R1SA.2018 gitls,scQred significantly, higher, than hays far, s¢ience (Rost-PrMaIY) . .eeeeeeecesccsocencns
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decreased. This may have been to the detriment of higher achieving pupils. The reversal of this
trend in PISA 2018 highlights the difficulties faced by policy makers working to manage and sustain
a holistic education policy that fully meets the needs of all pupils, and pupil groups.

Using ILSA results to support monitoring, re-assignment of resources and refreshed
implementation guidance could help to ensure that the broadest range of pupils, and those
who suffer from disadvantage in particular, can be best supported in their learning.

In the light of declining science scores at post-primary, it is interesting to reflect that the 2018
cohort would have been the first to experienc
around usd6, for the who andthe2015 tohcetwould pave hadatfoypars ¢
of theirs. The results of TIMSS 2019 may shed some further light on science performance in
primaries.

Comparisons with England and the Republic of Ireland
At primary (PIRLS 2016/TIMSS 2015), pupils in Northern Ireland scored significantly:

9 higher than those in England in reading
1 higher than both comparator countries for maths
1 lower than both countries for science.

At post-primary (PISA 2015)*, pupils in Northern Ireland scored significantly:

1 lower than those of Republic of Ireland for reading and maths
lower than England for science

It is notable that, at post-primary (PISA 2015), the Republic of Ireland had the lowest
proportions of pupils working at the lowest benchmarks/proficiency levels in all three
subjects, and Northern Ireland had the lowest proportions working at the highest levels with
the exception of science. Across the three countries, the smallest gender gaps in reading
were in the Republic of Ireland in both primary and post-primary.

i Across the three countries, the largest socioeconomic gap in reading scores was seen in
Northern I relandbs primary schools, where.
Northern Ireland was the smallest of the three.

i High attaining pupils, girls and higher SES pupils in Northern Ireland did, on average,
slightly better than those in England and the Republic of Ireland at primary but did least well
among the countries at post-primary - confirming that high attainers in Northern Ireland may
benefit from focused support at post-primary.

18 P|SA 2018 results show that the Republic of Ireland scores remained significantly higher than those in
Northern Ireland and England for reading. England performed significantly better than Northern Ireland
and the Repubilic of Ireland for science and better than Northern Ireland for maths. In PISA 2018, the
Republic of Ireland had the smallest attainment gaps in all three subjects.
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1 Low attaining pupils, boys and lower SES pupils, did best in the Republic of Ireland both at
primary and post-primary. In fact post-primary boys in the Republic of Ireland scored higher,
on average, than girls in both Northern Ireland and England.

Progress in reducing attainment gaps in the Republic of Ireland was greater at the primary
level because of a significant reduction in the proportion of pupils working at the lower
benchmark levels.

The Republ i cignfi€ant Imprevensentslidtiseir PIRLS and TIMSS results in 2015/16
would suggest that the national strategy for literacy and numeracy in 2011 has had a positive
impact on the performance of their lower attaining pupils.

England maintained higher levels of performance in science in both primary and post-primary.

In this chapter, we look at Northernlrelandd6 s per f or mance i n reading mat
all the most recent ILSAs, PIRLS, TIMSS and PISA, comparing performance at primary and
post-primary in each subject We compare Northern I relandds over a
performance by proficiency levels, gender and socioeconomic status. We also compare the
performance of Northern Irelandés pupils over ti
of Ireland.

3.1 Overall performance by subject in Northern Ireland: Primary and
Post-primary

Northern Ireland® results in reading, maths and science at primary compared with post-primary
suggests that, compared with other countries, there is a drop in performance between age 9/10
andage15.Thi s i s evidenced when comparing the mean
pupils, relative to the study averages, and when comparing the number of participating

countries scoring significantly higher than Northern Ireland at primary and post-primary. In this

section, we unpick the results to understand to
and to what extent this is due to differences between the studies. We do this by analysing
pupi | s & (meankescoeegiethe ILSA studies and by comparing changes in Northern

I r el eeltvepssition between primary and post-primary with that of other countries.

3.1.1 Comparisonof Nor t h e r n mean scbrasmethfive to study averages

Figure 3.1 shows the mean scores of pupils in Northern Ireland against the international
averages in reading, maths and science at primary and post-primary school.Primary pupils in
Northern Ireland achieved mean scores significantly above the international centerpoint'® in

19 The TIMSS/PIRLS scores are scaled to have an international average value of 500 and a standard
deviation of 100 points. The PIRLS scale centerpoint is set at 500 points and represents the mean of the
overall achievement distribution in from the first study in 1995/2001. The TIMSS/ PIRLS scales are the
same in each administration; thus, a value of 500 in 2015/16 equals 500 in 1995/2001.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 11



**NFER

National Foundation for
Educational Research

PIRLS and TIMSS in all three subjects, very markedly so in maths and reading. At post-primary,
the Northern Ireland mean scores tended to be much closer to, and not significantly different
from, the OECD average?.

Figure 3.1 Northern Irelandd performance in PIRLS 2016, TIMSS 2015 and PISA 2015%

In all three subjects, Northern Ireland's primary pupils score much
higher above the international average than post-primary pupils

20
Science

70

Maths

65
Reading

0 10 20 30 40 50 60 70 80

Point score difference between NI and the international centrepoint
(TIMSS/PIRLS) / OECD average (PISA)

mPrimary (PIRLS 2016 / TIMSS 2015) m Post-primary (PISA 2015)

Primary Post-primary

(TIMSS 2015/PIRLS 2016) (PISA 2015)
Subject Northern | Internationa Difference Northern OECD Difference
Ireland | | centrepoint from Ireland Average | from OECD
mean international mean Average

centrepoint

Science 520 500 +20* 500 493 +7
Maths 570 500 +70* 493 490 +3
Reading 565 500 +65* 497 493 +4

PISA 2018 results show that although, overall, scores in Northern Ireland had not improved
significantly in any subject since 2015, post-primary performance in reading in Northern Ireland

Source: National Centre for Education Statistics

20 The arithmetic OECD average is the unweighted average of the country estimates i.e. it does not take
into account the absolute size of the population in each country; each participating country contributes
equally. Source: PISA Data Analysis Manual, Second Edition.

21 PIRLS/TIMSS Centrepoint for primary and OECD average for post-primary
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had significantly improved against the OECD average (+14 score points), while maths and
science scores remained statistically similar to the OECD average.

It is important to note that although the ILSAs provide a robust measure for international
comparisons, the gaps between primary and post-primary are not directly comparable in terms
of score points, as the scores for each are calculated slightly differently?? and the range of
participating countries varies in the different studies. For example, proportionally more lower-
income countries participated in the first cycles of PIRLS and TIMSS than in any PISA study?3.
This is likely to have the effect of lowering the international centrepoint and making the
differences in performance look much greater i which can be misleading. PISA averages are
based only on OECD countries and do not include lower income countries, meaning the relative
differences appear smaller. Note also that our analysis does not consider progress of individual
pupils or cohorts between primary and post-primary but looks at different cohorts at different
points in time. However, the purpose of ILSAs is to examine the performance of education
systems as a whole, not individual pupils or cohorts, and therefore the relative comparisons
made in this report remain valid in these terms.

In order to gain an understanding of the differences caused by the different ways of calculating
the study means, we conducted a further analysis looking only at OECD countries that
participated in both primary and post-primary studies?*. When non-OECD countries were
removed from the analysis of primary performance we found that the relative performance of
Northern Ireland pupils is still much higher than the OECD average at primary than at post-
primary in maths and in reading. However for science, pupils in Northern Ireland did
comparatively less well in primary school i and would have scored below the OECD average.
(Figure 3.2)%.

The analysis throughout the current report will be based on the PIRLS/TIMSS international

centrepoint for primary and the OECD average for post-primary, as the published figures for

these are readily available. However, the exploratory exercise above demonstrates the need for

some caution when interpretingd et ai | s of Northern | relandds perf
international/OECD means at primary and post-primary level. Primary science scores, for

example, appear stronger when all TIMSS participants (including a number of low-income

countries) are included and the centrepoint is 500, whereas against OECD countries they are

22 PIRLS and TIMSS use a fixed centrepoint that is based on a standard defined in the first cycles of each

study, whereas PISA results are typically compared to
re-calculated each cycle.

23 The vast majority of OECD countries, from which the PISA OECD averages are calculated, are high or

upper-middle income countries (See Appendix A2) , so we would expect this mean to be higher than the

PIRLS centrepoint.

24 \We identified the OECD countries that participated in PISA 2015 and constructed an equivalent sample

for both PIRLS 2016 and TIMSS 2015. We then computed the arithmetic average of these matching

countries in the three subjects and compared it with Northern Ireland performance in primary and post-

primary. The list of countries that took part in both assessments is in Appendix A2.

25 pPost-primary pupils in Northern Ireland scored close to the OECD average in all three subjects in 2015,
whereas by 2018 the scores in reading were higher than the international average for the first time.
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actually lower. Reading and maths scores, however, are still significantly higher than the OECD
average at primary.
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Figure 3.2 Primary and post-primary: Northern Ireland compared with matched OECD
countries

The difference between primary and post-primary is less
pronounced when comparing OECD matched countries only

- [
Science
l 2
I -
Maths
1 |

23
Reading
0
-10 0 10 20 30 40 50
Score point difference between NI and the international centrepoint
(TIMSS/PIRLS) / OECD average (PISA)
m Primary (PIRLS 2016 / TIMSS 2015) m Post-primary (PISA 2015)
Primary Post-primary
(TIMSS 2015/PIRLS 2016) (PISA 2015)
Northern OECD Difference Northern OECD Difference
Ireland matched from Ireland matching from
mean countries matched. mean countries matched.
mean countries mean countries
mean mean
Science 520 527 -8% 500 498 +2
Maths 570 528 +42 493 494 -1
Reading 565 541 +23 497 497 0

The way the mean scores are calculated in different ILSAs, and the variation in participating
countries between studies, mean that direct comparisons cannot be made in terms of the exact
number of score points difference, but the overall trend remains clear.

Another way of comparing primary and post-primary performance in Northern Ireland is to
consider the number of countries that outperform Northern Ireland in the different ILSAs. This is

discussed in Section 3.1.2.

26
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312 Comparison of Northern | r edtharcardries per f o

A further way of compari ng No rrimangeandpodt-primdryand s pe
studies is to explore how Northern Irelandbs int
participating countries. Table 3.1 shows the number of countries with significantly higher scores

than Northern Ireland in the respective ILSA studies. This reflects the mean score data above

and shows that for reading and matamengsttNeobest her n |
internationally, but are outperformed by many more countries at post-primary. The table also

shows that at post-primary, slightly fewer countries outperform Northern Ireland in science.

Table 3.1 How many countries score significantly higher than Northern Ireland?

The number of countries outperforming Northern Ireland
Sgee! Primary 1 Post-primary Post-primary
PIRLS/TIMSS PISA 2015 PISA 2018
Reading 2 12 10
Maths 5 18 17
Science 22 17 16

Table 3.2 identifies countries which showed greater relative progress than Northern Ireland, with
some catching up with and others overtaking Northern Ireland between primary and post-
primary.

Northern I relandbés perf or manHoeevea, therpareisomer v | evel
countries who performed similarly at primary level yet perform significantly better at post-primary

level and several others that performed less well at primary level but at post-primary were either

similar to Northern Ireland or scoring significantly better (Table 3.2).

In particular, we see that the Republic of Ireland significantly out-performed Northern Ireland at
post-primary for reading and maths in PISA 2015, having been similar at primary for reading
and significantly below in maths. England had been significantly lower than Northern Ireland for
reading and maths at primary but had similar scores at post-primary.

For science, England remained significantly better than Northern Ireland at both primary and
post-primary levels, whereas the Republic of Ireland changed from significantly better at primary
to similar at post-primary.
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Table 3.2 Countries that overtook or caught up with Northern Ireland from primary to
post-primary in PISA 2015%

Countries similar to | Countries Countries significantly
NI at primary but significantly lower lower than NI at primary
significantly better at | than NI at primary but caught up to be
: post-primary but significantly similar at post-primary
Subject better at post-
primary
(more improvement) | (overtaken) (caught up)
Reading Hong Kong, Finland, | Canada, New Slovenia, Netherlands,
Republic of Ireland | Zealand, Germany Australia, Sweden,
and Norway and Macao (China) Denmark, England,
France, Belgium, Portugal,
United States, Spain,
Latvia, Czech Republic.
Maths Canada, Norway, New Zealand,
Netherlands, Sweden, Australia,
Denmark, Finland, England, France, Czech
Slovenia, Belgium, Republic, Portugal, Italy ,
Germany, Poland Spain
and Republic of
Ireland
Science Canada, Australia New Zealand Belgium, Portugal France
and Netherlands

No clear patterns emerge in terms of the education systems in countries where relative
performance had improved. For example, Australia, Canada, New Zealand, France and
Portugal all have non-selective education systems and improved their relative positions
compared to Northern Ireland in all three subjects. Netherlands and Belgium have a similar
selective education system to Northern Ireland, and also improved their positions in all three
subjects, while other non-selective or partially selective countries also showed better relative
improvement in some subjects.

It is possible that primary pupils in Northern Ireland develop some advantage because of the
earlier age at which they start compulsory education. Most of the countries in the table begin
compulsory schooling at age 5 or 7 so it may be that any early advantage is evened out by post-
primary. However, pupils in the Netherlands, like those in Northern Ireland begin school at age
four but still appear to make more relative progress than those in Northern Ireland.

27 In PISA 2018, for reading, Republic of Ireland remained significantly better than Northern Ireland and
England; England remained better than the other two countries in science. ROl was similar to NI for
maths in 2018 having been significantly better in 2015.
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It may be useful, therefore, to look more closely at the distribution of higher and lower
performing pupils in Northern Ireland.

3.2 Proportions of high and low performing pupils in Northern Ireland

To understand more about differences in the distribution of performance, we can look at how
Northern Ireland pupils are distributed across the internationally defined benchmarks (PIRLS
and TIMSS) and proficiency levels (PISA). The benchmarks/proficiency levels describe the skills
and strategies demonstrated by pupils at various points on the achievement scales in the ILSA
assessments and are available in Appendix Al.

International benchmarks/proficiency levels remain constant within studies and between cycles
and, therefore can be used to describet h e p o p wpérfarmanae mtGhe different levels in a
global context.

In PIRLS and TIMSS, pupils are categorised as performing at low, intermediate, high and

advanced levels for each subject. Figure 3.3 shows the distribution of primary pupils reaching

thel EAGs i nt er nat ?ioMNoaHern betandovithrdata flora PIRLS 2016 and TIMSS

2015.

Figure 3.3 Primary: Percentage of pupils reaching PIRLS/TIMSS international
benchmarks?®

Higher proportions of pupils in Northern Ireland reach high and advanced
international benchmarks for reading and maths in primary

NI
Int. Median

Science

NI
Int. Median

27

Maths

NI
Int. Median

22

Reading

10

mLow/Lower ®mIntermediate mHigh = Advanced

28PIRLS and TIMSS studies describe achievement at four points along the scale as international
benchmarks: Advanced International Benchmark (625), High International Benchmark (550), Intermediate
International Benchmark (475), and Low International Benchmark (400). Benchmarks are based on the
skilsand strategies demonstrated by pupils achieving
the figures above includes a very few pupils not reaching the Low benchmark threshold)

29 The bars are centered around the Intermediate international benchmark, which corresponds to a score
of 475
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The equivalent measures at post-primary are defined using PISA proficiency levels, which
define the skills demonstrated by pupils working at high, medium and low levels of proficiency in
each subject®®. Figure 3.4 below shows the distribution of pupils working at the top,
intermediate and lower levels of proficiency in Northern Ireland alongside the OECD average
distribution in PISA 2015.

Figure 3.4 Post-primary: Percentage of pupils reaching PISA proficiency levels (PISA
20153,

Proportions of pupils reaching highest proficiency levels at post-primary
are lower than the OECD average at post-primary

NI
OECD Avg.

Science

NI
OECD Avg.

Maths

NI
OECD Avg.

Reading

m | ow performer (Below level 2) mIntermediate performer ®Top performer (At and above level 5)

At post-primary, Northern Ireland had fewer pupils working at the lower proficiency levels at
post-primary across all subjects than is seen across OECD countries.

However, Northern Ireland had similar or lower proportions of pupils demonstrating the higher
level skills in each subject compared to the OECD population. This was a considerable contrast
to performance in reading and maths at primary where the proportion of high achieving pupils
was much greater than was seen internationally.

These findings mirror the patterns found in the analysis of mean scores at primary and post-
primary.

30 PISA proficiency levels are based in six levels of achievement, for the purpose of the figure, we merged

low performers to include those who perform below level two, intermediate performers those who

reached levels two, three and four, and top performers those who reached levels five and six. Proficiency

|l evel s6 score points for science arel e%2bsdd4s0pr€8ppoi
maths are: 358, 420, 482, 545, 607 and 669. Proficiencyle vel s6 score points for rea
480, 553, 626 and 698.

31 In PISA 2018 for reading, Northern Ireland had 2 per cent more pupils working at the highest
proficiency levels but also had 4 per cent more pupils working at the lowest proficiency levels for reading.
For maths and science the proportions for high and low performers were not sigrjiji.c.a.qtl different,
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3.3 The attainment gap in Northern Ireland

In Northern Ireland, in 2015/16, there were significant differences between the scores of the
highest and lowest achieving pupils in all three subjects. Figure 3.5 shows that the attainment
gaps were larger at post-primary for science and reading, but smaller for maths.

Figure 3.5 The attainment gaps in Primary and Post-primary by subject*

Primary: Attainment gap in Northern Post-primary: Attainment gap in
Ireland, PIRLS 2016 and TIMSS 2015 Northern Ireland, PISA 2015
Science - we S
Maths 219 Maths 204
Reading 202 Reading 220
350 450 550 650 350 450 550 650
Difference in average score bewteen the 90th Difference in average score bewteen the 90th
and 10th percentile and 10th percentile

*the score point scales are not identical in primary and post-primary studies

At primary, the largest gap was seen in maths attainment, reflecting the high proportions of
pupils working at the high and advanced benchmark levels.

At post-primary the largest attainment gap was in science.

3.4 Gender differences in Northern Ireland

In Northern Ireland, in both primary and post-primary schools in 2015/16, the only gender
difference that was statistically significant was for reading, in favour of girls.

In maths and science, at both primary and post-primary levels the gender gaps were not
significant®?,

In terms of PIRLS reading subdomains, the gender advantage of girls in primary school was
even greater when reading for a literary purpose® (compared with reading for an informational
purpose). For comprehension processes, the gender advantage of girls was greater when
interpreting, integrating and evaluating (compared with the gender gap for retrieving and
straightforward inferencing). These findings reflect the international patterns which indicate that
girls demonstrate more advanced, higher-order reading skills than boys in both primary and
post-primary phases.

International benchmark/proficiency level data reflect these findings and confirm that, in
Northern Ireland, a much higher proportion of boys were performing at the lower levels, in

32 However, in PISA 2018, girls also scored significantly higher in science.

33 PIRLS achievement scales are divided in 1) Purposes of reading: 1.1. Reading for literary experience
and 1.2. Reading to acquire and use information, and 2) Processes of comprehension: 2.1. Retrieving
and straightforward inferencing and 2.2. Interpreting, integrating and evaluating
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primary and post-primary, compared to girls in reading; whereas for maths and science the
proportions were similar at all levels in 2015.

A focus on supporting low performing boys would therefore be likely to improve performance
overall.

3.5 Socioeconomic differences in Northern Ireland

In many international studies, the number of books at home®* (reported by pupils) and the level
of parental education (reported by parents for PIRLS/TIMSS and by pupils in PISA) can be used
as reasonable proxies for socioeconomic status (SES). Although these particular measures
have limitations, they do allow comparisons across different ILSAs and will be used throughout
this chapter.

3.5.1 Books in the home

We compared the performance of pupils who have 0 to 25 books at home (a book shelf) with
the performance of pupils who have 26 or more books at home (a book case or more). As in
previous studies, the results confirmed that disadvantaged pupils, with fewer books in their
homes, scored significantly lower in all subjects at both primary and post-primary.

Figure 3.6 shows that significant differences were found between pupils of higher and lower
socioeconomic status at primary and post primary in every subject, with point score differences
ranging from 53 to 74 points.

In primary school, the SES gap was smaller in science than in maths and reading, whereas in
post-primary the gap was the largest of all in science (74 points) suggesting that disadvantaged
pupils struggle particularly with science at post-primary.

34 Books at home has been tested and shown to be a reasonably reliable proxy for SES if it cannot be
obtained by other means.
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Figure 3.6 Primary and post-primary: attainment by socioeconomic level in Northern
Ireland by subject

Difference in average score by SES (books in the home) is
greatest for post-primary science

Science

Maths

Reading

Point difference between pupils from higher and lower socieconomic levels

m Primary (PIRLS 2016 / TIMSS 2015) m Post-primary (PISA 2015)

Primary Post-primary
(TIMSS 2015/ PIRLS 2016) (PISA 2015)
% Pupils Avg. % Pupils Avg.
Achievement Achievement

Science
One bookcase or 68% 537+ 65% 508*
more
One bookshelf or less 32% 484* 35% 453*
Maths
One bookcase or 0 N 0 %
more 68% 592 65% 517
One bookshelf or less 32% 527* 35% 453*
Reading
One bookcase or 0 N 0 %
more 68% 586 65% 522
One bookshelf or less 32% 521* 35% 455*

*Difference between groups is statistically significant in all subjects
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3.5.2 Parental education

We also compared pupils with at least one parent that had completed a university education or
higher with pupils whose parents had completed less than university level education®. As with
SES, the difference was significant for every subject for both primary and post-primary pupils, in
favour of pupils whose parents had completed university or higher education (Figure 3.7). It is to
be expected that pupils whose parents have a higher level of education are also likely to have
more books in their homes. It is not surprising, therefore, that the findings of this analysis were
similar to that of the SES analysis. Across subjects, the difference was most pronounced in
primary maths, suggesting that pupils of more educated parents may receive and benefit from
more effective support in mathsathome.l n contrast to the ébooks in |
a lower performance gap at post-primary compared to primary, i.e. the level of parental
education had a greater impact on primary pupils compared to post-primary. This is not
surprising as we would expect post-primary pupils to work more independently; they are also
more likely to be influenced by their peers.

35 NB: The sample size for pupils with parental education data was much smaller in the primary school
analysis, as the response rate of the parental questionnaire was below 40 per cent for PIRLS and below

QQQpﬁI.QQanQOIr.TLMS.S'......l..........l.........l'.........l'.........l'.........l'.........l'...
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Figure 3.7 Primary and post-primary: achievement by level of parental education in
Northern Ireland by subject

Primary pupils are more influenced by parental education
levels

Science

63
Maths
Reading
0 10 20 30 40 50 60 70
Point difference between pupils whose parents have different levels of
education
m Primary (PIRLS 2016 / TIMSS 2015) m Post-primary (PISA 2015)
Primary Post-primary
(TIMSS 2015 / PIRLS 2016)36** (PISA 2015)
% Pupils Avg. % Pupils Avg.
Achievement Achievement

Science
Completed university 42% 559* 41% 5o5*
or higher
Completed less than 58% 511* 59% 490*
university
Maths
Completed university o * 0 *
o higher 42% 623 41% 517
Completed less than o * 0 *
university 58% 560 59% 482
Reading
Completed university 50% 611* 41% 519*
or higher
Completed less than 50% 566+ 59% 488+
university

*Difference between groups is statistically significant in all subjects

36 For primary school pupils, this question is included in the parental questionnaire, hence the sample
sizes are reduced. Sample size for maths and science (TIMSS 2015) = 1,832. Sample size for reading
(PIRLS 2016) = 1,454 .
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3.5.3 Socioeconomic intake of schools

Previous research has found that not only the individual socioeconomic status of the pupil
affects academic performance, but also the socioeconomic status of their peers in school
(Caldas & Bankston, 1997).

By linking PIRLS 2016 data with School Census data, we explored the difference in
performance between primary schools with intakes of lower and higher proportions of pupils
with socioeconomic disadvantage®’. For post-primary reading, we constructed a school average
SES measure from the PISA 2015 dataset. Using these measures, we were able to make
comparisons between primary and post-primary schools.

Figure 3.8 shows the mean reading scores of pupils in schools grouped according to the
proportion of socially and economically disadvantaged pupils. For PIRLS, Q4 represents one
quarter (25%) of participating schools, those with the highest percentage of FSME pupils.
Similarly, for PISA, Q4 represents the 25 per cent of schools with lowest average ESCS index®.

87 In PIRLS 2016, schools in each quartile have, on average, the following proportion of FSME pupils Q1:
12%; Q2: 22%; Q3 35%; Q4 59%

38 The PISA index of Economic, Social and Cultural status (ESCS) is a composite score built by the
indicators parental education (PARED), highest parental occupation (HISEI), and home possessions
(HOMEPOQOS), including books in the home
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Figure 3.8 Primary and post-primary: average reading achievement by school
socioeconomic intake

Primary: reading achievement is associated Post-primary: association of reading
with socioeconommic intake of school, PIRLS achievement with socioeconomic intake of school
2016 is more pronounced than at primary, PISA 2015
480 500 520 540 560 580 600 420 440 460 480 500 520 540 560 580

Mean reading score Mean reading score

Our findings confirmed that pupils in schools with the highest concentration of disadvantaged
pupils (Quartile 4) had significantly lower scores, on average, than those in schools with the
lowest proportion of disadvantaged pupils (Quartile 1).

This difference between Quartiles 1 and 4 becomes much more pronounced in post-primary
schools. This is likely to be related to the selection process in Northern Ireland, which is
consistent with previous findings in the literature (Shewbridge, C. et al., (2014)).

3.6 TrendsinNor t her n lerfamhanceddestimein PIRLS,
TIMSS and PISA

Results of I LSA studies are used worl dwide to mo
system over time, and to provide evidence of the impact of specific education policies as they
are rolled out.

I n 2013, the Northern I reland Assemblyds Report
Achievement in Schools (Northern Ireland Assembly, 2013) made recommendations to improve
educational outcomes based on known features of schools achieving consistently high

standards of literacy and numeracy. The recommendations focussed strongly on raising the

attainment of pupils from disadvantaged backgrounds, including early identification and support

for underachieving pupils, capacity building and rigorous target setting and monitoring.

The following sections show trends in achievement in Northern Ireland in primary and post-
primary schools between 2011/12 and 2015/16 and information from PISA 2018 has been
added where relevant.

3.6.1 Mean scores over time in Northern Ireland

Table 3.3 shows the meanscoresof Nor t her n loverthe anostrécent cygclepadf | s
PIRLS, TIMSS and PISA.
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Table 3.3 Overall achievement in Northern Ireland over time

Primary Post-primary
(TIMSS / PIRLS) (PISA)
2011 2015/16 2012 2015 2018
Reading 558 565 498 497 501
Maths 562 570 487 493 492
Science 517 520 507 500 491*
*Nl 6s science score in was significantly | ower

Although there were some small increases and decreases in mean scores between 2011/12
and 2015, none of the differences were statistically significant in 2015.

However, PISA 2018 results showed that while reading and maths results at post-primary had
not changed significantly since 2006, science results were significantly lower than they had
been in 2006, 2009 and 2012.

3.6.2 Attainment gaps over time in Northern Ireland

We looked at trends in achievement across subjects at primary and post-primary to explore the
gaps between higher and lower attaining pupils.

Figure 3.9 shows that, in Northern Ireland, between 2011 and 2015/16:

In primary schools, in all subjects, small improvements in performance were seen at both
ends of the distribution. The gaps between higher and lower attaining pupils were broadly
similar over time for maths and science, but the gap increased for reading due to greater
improvements in the performance of high attaining pupils.

In post-primary, the performance of lower attaining pupils improved in all three subjects over
time to 2015. However, the performance of high attaining pupils declined in all subjects
between 2012 and 2015. Between PISA 2015 and PISA 2018, the performance of high
achieving pupils had improved significantly in reading, but in maths and science remained
unchanged. The scores of lower achieving pupils had not changed significantly in any subject
in PISA 2018.
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Figure 3.9 Primary and post-primary: Gap between highest and lowest attainers (10"
and 90" percentiles) over time

Post primary: Gaps in all subjects reduced; Improvements for lower attaining
pupils over time, but declines for higher attaining pupils
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The only change that was statistically significant was the increase in the reading scores of high
attainers in reading at primary. The charts do, however, reveal interesting and consistent
patterns of change across subjects at primary and post primary.

The above analyses for 2015 suggest that Northern Ireland had made some progress in raising
attainment for disadvantaged and lower attaining pupils while the attainment of high attainers
was not seen to improve.

The results of PISA 2018 showed that the attainment gaps had changed as follows:

Science: the attainment gap remained the same at 239, but overall scores had declined at
both ends (-9 score points to 370 at the 10" percentile and -9 to 609 at the 90" percentile).

Maths: the gap had increased by 19 score points to 223 (-11 to 377 at the 10" percentile and
+8 to 610 at the 90" percentile).
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Reading: the gap had increased by 35 score points to 255 which is larger than in both
previous cycles. (-17 at the 10" percentile to 368 and +18 at the 90™ percentile to 623).

Overall, the attainment gaps in 2018 suggest a reversal of the previous progress towards
greater equity from 2015. For reading and maths while high attainers showed improvement, low
attainers scores declined, while for science both high and low attainers gained lower scores.
Whilst these results give some broad indications of performance patterns, only the scores of the
top performers in reading are significantly improved. There was some indication that high level
performance in maths may also be improving, but the difference was not statistically significant.

The balance of achievement and equity is often a delicate one, and as one improves the other
can get worse. ldeally the aim would be to improve scores for both groups, and indeed for all
pupils. While PISA 2015 results suggested improvements among lower achieving pupils, and a
decline for top performers, 2018 results indicate that the improvements for pupils working at the
lower levels may not have been sustained over time. These questions should be closely
monitored over future ILSAs.

Trends in Benchmark/proficiency levels

Primary: The trends of small but steady improvements across all ability levels at primary were
mirrored in the PIRLS and TIMSS benchmark data for Northern Ireland which indicated that a
slightly higher proportion of pupils reached the higher levels for reading and maths, and slightly
fewer were seen at the lower levels in maths and science in 2015/16 compared with 2011.
(Appendix A5).

Post-primary: In PISA 2015, the proportion of post-primary pupils reaching the higher
proficiency levels decreased in all three subject areas, but there were also fewer pupils working
at the lower proficiency levels in maths and reading than in 2012. This would suggest that in
2015 post-primary schools in Northern Ireland had some success in improving the performance
of their lower attaining pupils in maths and reading, but perhaps at the expense of developing
the higher attaining pupils. The pattern was different for science where there were fewer pupils
at the highest proficiency levels in 2015 and slightly more at the lower levels than in 2012.
(Appendix A5)

More details on trends in achievement over time in Northern Ireland can be found in Appendix
A5.

PISA 2018 results reflect the attainment gaps described above.

- Science: slightly fewer pupils working at the highest proficiency levels and slightly more at the
lower levels.

Maths: slightly more pupils working at the highest proficiency levels and slightly more at the
lower levels.

Reading: more pupils working at the highest proficiency levels and more at the lower levels.

So while there have been some improvements for higher attaining pupils in reading, the
improvements for lower attainers seen in 2015 have not been maintained. The pattern is
similar, but less pronounced for maths while for science there was a general decline.
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It should be remembered however, that while proportions of top and low performers can, like the

attainment gap, fluctuate between cycles, the overall mean scores for maths and science have

not changed significantly since 2006. Science scores in 2018, however, were significantly lower

than they were in 2012, 2009 and 2006. The science score had also declined in 2015, but not

significantly so. It is interesting to reflect that the 2018 cohort would have been the first to
experience the revised primary science curriculu
primary schooling, and the 2015 cohort would have had it for part of theirs. The results of

TIMSS 2019 may shed some further light on science performance in primaries.

3.6.3 Gender and socioeconomic gaps over time in Northern Ireland
When we looked at gender and socioeconomic gaps over time (Figure 3.10) we found that:
For reading:

In primary, the gaps for both increased in absolute terms from 2011 to 2016. This was due
mainly to greater increases in the average scores at the top of the achievement range, i.e.
girls, pupils with more books at home and pupils with more educated parents.

In post-primary, gender and socioeconomic gaps reduced over time. Some of this was due
to improvements among lower attaining pupils, but there was also a notable decline in scores
among higher attaining pupils.
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Figure 3.10 Primary and post-primary: gender and socioeconomic gaps in reading
performance over time in Northern Ireland *

Primary reading: Performace of higher SES pupils and girls improved
more than lower SES pupils and boys, but all improved slightly over time
(PIRLS 2011/2016)

Gender

2011

2016 _ In favour of girls

Number of
books

2011

Parental
education

2016 s

2011

500 520 540 560 580 600 620

Difference in average score according to pupil/lhome characteristics

Post-primary reading: Over time, boys and lower SES pupils improved
but girls and higher SES pupils declined (PISA 2012/15)

2015 - In favour of girls

2012

Gender

2012

Number of
books

2015

430 450 470 490 510 530 550
Difference in average score according to pupil/home characteristics

Parental
education

*The differences between average scores within years are statistically significant at the 5% level
For maths and science gender gaps were not significant and had reduced further over time.

In primary maths higher SES pupils showed improvements over time and lower SES pupils
improved in science. At post-primary, maths scores in 2015 improved for lower SES pupils but,
as withreading,t he scores of higher SES pupilsd had decl

These findings again reflect the indication that in 2015 higher attaining pupils have may be
experiencing less challenge at post-primary than in 2012.

Further information on socioeconomic and gender gaps from 2012 to 2015 for maths and
science are provided in Appendix A5.
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PISA 2018 results suggest significant improvements for higher achieving pupils in reading
(only).
In 2018, the trend of more boys performing at lower proficiency levels continued for all subjects.

More girls were working at the highest levels for reading, and slightly fewer reached the highest
levels for maths and science.

This is an interesting finding because although the mean science score for girls was significantly
higher than for boys in PISA 2018, there was still a slightly higher proportion of boys working at
the highest proficiency levels for science (6% boys and 5% girls). There were also many more
boys working at the lowest proficiency levels for science (24% boys vs only 15% of girls were
working below level 2).

Northern I relandés policy Hadhievansentappeartdtsl®e daviagnt a g e
some impact in 2015, and scores increased as proportions of pupils working at the lowest levels
decreased. This may have been to the detriment of higher achieving pupils. By PISA 2018 the

pendulum may have started to swing back a little highlighting the difficulties faced by policy

makers as the work to manage and sustain holistic education policy that fully meets the needs

of all pupils, and pupil groups. Using ILSA results to support continuous monitoring, re-

assignment of resources and refreshed implementation guidance should help to ensure that the

broadest range of all pupils, and those who suffer from disadvantage in particular, can be best

supported in their learning.

3.7 Comparisons with England and Republic of Ireland

It is often useful to compare trends in similar countries and in this section we compare results in
Northern Ireland with those in England and in the Republic of Ireland to provide more detailed
and contextually relevant comparisons.

3.7.1 Mean scores across countries

Table 3.4 shows the mean scores for primary and post-primary pupils in Northern Ireland,
England and Republic of Ireland in the most recent ILSAs (TIMSS 2015, PIRLS 2016 and PISA
2015).
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Table 3.4 National average scores in Northern Ireland, England and Republic of Ireland

by subject
Primary Post-primary
(TIMSS 2015 / PIRLS 2016) (PISA 2015)
NI ENG | ROI Int. NI | ENG ROl | OECD
Centrep Avg.

t
Reading 565 | 559* | 567 500 497 | 500 | 521* 493
547

*

Maths 570 | 546* 500 493 | 493 | 504* 490

512
*

529
*

Science 520 | 536* 500 500 503 493

*Significantly different from NI

Compared to England and the Republic of Ireland:

At primary (PIRLS 2016/TIMSS 2015), pupils in Northern Ireland scored significantly:
- higher than those in England in reading

- higher than both comparator countries for maths

- lower than both countries for science.

The top performing countries were Russian Federation 581 reading, Singapore 618 maths, and
Singapore 590 science.

At post-primary (PISA 2015)%, pupilsinNo r t h e r n sdoneceslgrifinadtly: s
- lower than those of Republic of Ireland for reading and maths
- lower than England for science.

Singapore was the top performing country in all three subjects scoring 535 for reading, 564 for
maths and 590 for science.

The Republic of Ireland maintained its position among the high achieving countries at post-
primary for reading and maths while Northern Ireland and England fell behind. England
maintained its advantage in science between primary and post-primary.

These patterns were reflected in the proportions of pupils achieving the higher international
benchmarks/proficiency levels in each subject (See Appendix A4.2).

It is notable that, at post-primary (PISA 2015), the Republic of Ireland had the lowest
proportions of pupils working at the lowest benchmarks/proficiency levels in all three subjects,

39 PISA 2018 results show that the Republic of Ireland scores remained significantly higher than those in
Northern Ireland and England for reading. England performed significantly better than Northern Ireland
and the Republic of Ireland for science and better than Northern Ireland for maths.

Investigating pupil performance and attitudes across ILSA studies: PIRLS, TIMSS and PISA 33



**NFER

National Foundation for
Educational Research

and Northern Ireland had the lowest proportions working at the highest levels (although the
Republic of Ireland has a similar proportion for science). 4°

3.7.2 Gender and socioeconomic gaps across countries

We examined the data to see if these findings might be explained in terms of the performance
of particular groups.

The patterns show that gender gaps in the Republic of Ireland are the smallest both in primary
and post-primary.

Figure 3.11 shows a comparison of reading performance across the three countries by gender
and socioeconomic status at primary and post-primary, using 2016 PIRLS data and 2015 PISA
data.

For reading:

High achieving pupils, girls and higher SES pupils in Northern Ireland did, on average, slightly
better than those in England and the Republic of Ireland at primary but did least well among
the countries at post-primary inferring that high attainers in Northern Ireland may benefit from
focused support at post-primary.

Low achieving pupils, boys and lower SES pupils, did best in the Republic of Ireland both at
primary and post-primary. In fact post-primary boys in the Republic of Ireland scored higher,
on average, than girls in both Northern Ireland and England.

- The gender gap in all three countries was, however, less than the international average which
was 19 score points at primary school and 27 score points at post-primary.

These are interesting results. The Republic of I
specific focus on identifying and supporting disadvantaged low achieving pupils.

- Across the three countries, gender gaps in reading in the Republic of Ireland were the
smallest both in primary and post-primary.

- Across the three countries, socioeconomic gaps in reading were the largest in Northern
Il relandds primaries and t he -pgmades.| est i n Norther

40 in PISA 2018, the Republic of Ireland still had proportionally fewer pupils working at the lower
proficiency levels than the other two countries for all three subjects, especially in reading. Compared with
Northern Ireland, England had proportionally more pupils working at the higher proficiency levels in all
three subjects, and the Republic of Ireland had proportionally more high performers for reading. The
attainment gap was lowest in ROI for all three subjects.
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Figure 3.11 Primary and post-primary: socioeconomic and gender gaps in reading
across countries

Primary Reading: Northern Ireland has greatest SES and gender gaps
PIRLS 2016
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scores than their peers in England or the Republic of Ireland. Gender gaps were negligible

within countries, but both boys and girls in Northern Ireland scored lower than in the other two

countries. In post-primary, England had the highest scores for high and low SES pupils and for

boys and girlsacrossal | t hree countries, but Northern Irel
higher than those in the Republic of Ireland. The Republic of Ireland had the widest gender gap.

For maths, at primaryNor t hern |l rel andés higher anedbld ower S
margins, higher scores than their peers in England or the Republic of Ireland as did their boys
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and girls. In post-primary, No r t h e r n highraehle\ang pupils, performed well below their
peers in both other countries.

3.7.3 Trends by subject across the three countries

We looked at how scores in each subject had increased and decreased over time in Northern
Ireland, England and the Republic of Ireland (Figure 3.12).

At primary between 2011 and 2015/16:

pupils in the Republic of Ireland made significant improvements to their scores in all three
subjects

-there were no significant changes in Northern |

England had significant improvements in their reading scores only.

Progress in reducing attainment gaps in the Republic of Ireland was greater at the primary
level because of a significant reduction in the proportion of pupils working at the lower
benchmark levels. (Appendix A4)

At post-primary:

- Scores have remained relatively stable in all three countries, except for a dip in the Republic
of Irelandodos peirformance in 2009

Republic of I relandbs r eadi ng higherthanh@hBEngands cor e s
andNort hern Il relandb6s in 2015

In contrast, post-primary science scores declined more steeply in the Republic of Ireland
between 2012 and 2015.

England maintained higher levels of performance in science in both primary and secondary.

“1n their 2014 report on Performance in National Asse
occurrence 0
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Figure 3.12 Mean scores over time in Northern Ireland, England and Republic of
Ireland, PIRLS and PISA

Primary: PIRLS reading scores over time Post-primary: PISA reading score over time
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Scores in all three countries were closest to the top-performers in reading and maths in the
primary phase, and furthest from the top performers in post-primary maths and science.*?

The Republic of Ireland introduced a national strategy for literacy and numeracy in 2011, which

included the allocation of additional time for literacy and numeracy in primary schools. Their

interim review (2017) reported that, in practice, there had been a greater focus on literacy than
numeracy but these results,andre sul t s i n Republic of I relandbs o
(2014) seem to suggest that this initiative has proved beneficial across primary attainment more

broadly.

Their significant improvements in their PIRLS and TIMSS results in 2015/16 would suggest that
the strategy has had a positive impact on the performance of their lower-attaining pupils.

42 While it may appear that the post-primary scores of the top performing country in each subject appear

to have declined in 2015, with the introduction of computerised delivery of PISA, this should be

interpreted with caution. In 2012, the top performing country/jurisdiction was Shanghai China (which

included only their top 4 urban provinces); by 2015 they had included some lower achieving provinces

and by 2018 they included higher achieving provinces.
across all countries was that it was not affected by the change of delivery mode. The curves for other top

performing countries, e,g,Singapore, showed much less variation across cycles.
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4  What can we say about pupil attitudes and learning environments
in Northern Ireland

Key findings and observations

Attitudes in Northern Ireland

Compared to their international peers, primary pupils in Northern Ireland:
like reading and maths less
like science slightly more
were more engaged but slightly less confident in maths and science
were slightly more confident in reading
reported a higher sense of belonging in school.
Between 2011 and 2015/16,pr i mary pupi | s

0 confidence in maths decreased slightly

o confidence and enjoyment in reading increased

0 enjoyment in science increased and was by far the most enjoyed subject overall.
Compared to their international peers, post-primary pupils reported:

O O O o O

a lower sense of belonging in school

more confidence about their science learning

reported high levels of teacher support in science

fewer opportunities for inquiry based learning in science.

O O O O

Pupils in Northern Ireland especially primary pupils would benefit from increased
confidence in science learning.

Learning Environment in Northern Ireland

Principals in both primary and post-primary sectors in Northern Ireland:
0 reported learning environments conducive to learning in each subject

0 gave higher ratings than internationally in all aspects relating to learning
environment except for resource shortages for science lessons.

Compared with international means primary school principals in Northern Ireland reported
o fewer discipline problems
0 greater emphasis on academic success.

Compared with international means, post-primary principals in Northern Ireland reported:
o more shortages of educational materials in their schools
0 a stronger focus on educational leadership

o that staff shortages and pupil behaviour problems were less of a hindrance to
learning.

A focus on addressing shortage of (science) resources is likely to have a positive
impact on attainment
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Attitudes to science across comparator countries

0 Pupils in Northern Ireland, England and the Republic of Ireland reported low
confidence ratings for science at primary but higher than the international average
at post-primary.

o Pupils in England reported less engagement and greater confidence in primary,
than the other two countries. They were also the most confident in science at
post-primary.

o Pupil confidence levels are related to their scores.

Learning Environment across comparator countries

Primary principals:
o0 in Northern Ireland and Republic of Ireland, reported greater emphasis on
academic success than headteachers in England

0 in Republic of Ireland reported greater shortage of (science) resources than the
International average!

o all three countries reported few discipline problems
Post-primary principals:
o in Northern Ireland and headteachers in England reported considerably higher

focus on educational leadership than the international average, while principals in
the Republic of Ireland indicated less than the other two countries.

We recommend liaising with colleagues in the Republic of Ireland to explore how
their recent policies have been implemented and evaluated. Consider some
comparative case studies or process evaluations to explore classroom practice as
well as detailed comparisons of inter-linked, system level policies.

In addition to attainment data, ILSA studies collect a range of questionnaire data from pupils
and principals, and sometimes parents. These include a number of pupil attitudinal factors as
well as background information about their school.

In this section we report pupil attitudes in primary schools in Northern Ireland from TIMSS 2015
and PIRLS 2016.

For post-primary we examine pupil attitudes to science using data from PISA 2015*. Since the
main domain in PISA 2015 was science, the pupil questionnaires were largely focussed on
attitudes to science learning and, therefore, all comparisons between primary and post-primary
also relate to science learning**. We compare primary and post-primary in sections 4.1.4 and
4.2.2.

4.1 Pupil attitudes and attainment

In the IEA publication from PIRLS 2016 What makes a good reader?, a number of attitudes and
aspects of the learning environment were identified that were most strongly associated with

43 Details of the questions pupils were asked and the elements of the composite scales are provided in
Appendix D

2 Primayylpastprimary, compatisons, for.reading. will be.possikle with.further, apalQysis.from PISA 2018.......
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higher levels of performance. We looked at these selected scales on enjoyment, confidence,
engagement and sense of belonging (or equivalents in other ILSAs) and at school variables
such as the emphasis on academic success, discipline problems and resource shortages, to
examine how they relate to pupil scores in Northern Ireland.

4.1.1 Pupil attitudes in Northern Ireland primary schools

Based on pupil sd r espon s attfudinabscakes veme devedlopedmf st at en
measure the extent to which they liked learning a particular subject, how confident they felt and

how engaging they found the lessons in each subject. A further scale was used to measure the

pupil sé sense of andiladuded stdatemegnts about dasdmates land teachers as

well as general attitude to school (See Appendix D). Table 4.1 shows the percentage of pupils

in Northern Ireland who gave positive ratings on these scales.

Primary pupils in Northern Ireland reported liking reading and maths less than their international
peers, and science slightly more. They also reported being more engaged but less confident in
maths and science compared to pupils internationally, whereas for reading they were slightly
more confident.

Primary pupils in Northern Ireland reported liking science best of the three subjects and 72 per
cent of pupils were classified as having very engaging teaching. They were most confident in
reading and least confident in maths, which they also like least despite reporting very engaging
lessons.

Higher proportions of primary pupils in Northern Ireland reported a high sense of school
belonging than their international peers.
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Table 4.1 Primary: pupil attitudes to learning in Northern Ireland by gender and SES,
TIMSS/PIRLS 2015/16

NI by gender NI by SES*
Overall | Int. Avg. Girls Boys Lower Higher
NI SES SES
Pupils like learning science/maths/reading-% cl assi fied as O6very
Science 59% 56% 58% 60% 56% 60%
Maths 35% 46% 31% 40% 32% 37%
Reading 39% 43% 45% 32% 26% 45%

Pupil confidence in science/maths/reading

% classifiedi daesnodery

Science 36% 40% 35% 36% 32% 38%
Maths 31% 32% 26% 36% 23% 35%
Reading 50% 45% 53% 48% 35% 58%

Pupil engagement in science/maths/reading lessons-% c| assi fi ed as
engaging teachingbd

Science 2% 69% 73% 70% 73% 71%
Maths 74% 68% 7% 71% 74% 75%
Reading 61% 60% 66% 57% 61% 62%
Pupil sé sense of -%chbabksbéiedgasghaving 06hi
Science & Maths 71% 66% 80% 63% 68% 73%
Reading 63% 59% 73% 53% 55% 67%

When split by gender, girls reported liking and feeling confident in reading whereas boys gave
more positive ratings for maths, broadly reflecting differences in attainment. Science was rated
similarly by both genders in terms of liking and confidence. Boys were generally less engaged.

Disadvantaged pupils gave lower ratings for enjoyment and confidence in reading and, to a
lesser extent, in maths and science. Levels of engagement were broadly similar across SES
groups.

Girls and more advantaged pupils had a higher sense of school belonging, compared with boys
and more disadvantaged pupils.

45 SES proxy = number of books at home, reported by the pupil. Lower SES correspond to houses with 0
to 25 books (one bookshelf or less), Higher SES to houses with 26 or more books *one bookcase or
more)
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4.1.2 Attitudes and attainmenti n Nort hern I relandbs pri

In this section we look at whether pupil attitudes, as classified on the TIMSS/PIRLS scales,
might be associated with pupil performance.

We took the average scores for reading, maths and science for pupils classified as having
different levels of enjoyment, confidence, and engagement in each subject areas and for sense
of school belonging. These are shown in Figure 4.1.

Figure 4.1 Primary: Pupil attitudes and attainment in reading, maths and science in
Northern Ireland (TIMSS 2015/PIRLS 2016)

Average scores by level of Average scores by level of
enjoyment of learning engaging teaching
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Pupil attitudes appear to be more closely associated with reading and maths performance than
with science.
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Pupil confidence was the attitudinal variable most associated with performance, i.e. very
confident pupils scored on average 105, 95 and 42 points more than their least confident peers
in reading, maths and science, respectively.*

Better performance was also seen among pupils who gave more positive ratings on liking a

subject, regardless of relative levels of overall performance across different subjects, scores
increased the more enjoyment pupils reported.
belonging.

Interestingly, pupil engagement brought the smallest differences in average score for maths and
reading (23 and 28 points respectively), and higher engagement was associated with poorer
science performance. This probably reflects the fact that more low attaining pupils report liking
science and finding science lessons engaging (see Table 4.1). This is a pattern found in other
ILSA analyses and across subjects where enjoyment and confidence have positive association
and, counterintuitively, engagement is often negatively related.

4.1.3 Attitudes over time in Northernlrelandé s pr i mary school s

Table 4.2 shows changes in pupilséreported liking and confidence in science, maths and
reading in Northern Ireland between 2011 and 2015/16. (The engagement scale changed
substantially between cycles and, as a result, comparisons over time cannot be made.)

We found that primary pupilséconfidence in maths had decreased slightly between 2011 and
2015/16, but that confidence in reading increased considerably. More pupils also reported
enjoying reading in 2016 than in 2011, an increase of 10 per cent.

Science was by far the most 6likedbé subject and
most recent TIMSS cycles. Maths enjoyment remained about the same over time and, because
of the increase in reading enjoyment, became the least popular subject among primary pupils.

46 Please note that the wording of the categories in PIRLS 2016 and TIMSS 2015 change slightly. E.g. the

categories for PIRLS 2016 are: hHhVBoy confidento/ &bimk

2015 the categories are: fVery confident [/ Confident
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Table 4.2 P u p ilikisgéand confidence of subjects over time in Northern Ireland,
TIMSS/PIRLS 2011 - 2015/16

Subject and % pupils in the highest i | i k % pupils in highest
assessment year learningd c a't confidence category
Science

2011 51% 37%
2015 59% 36%
Maths

2011 36% 35%
2015 35% 31%
Reading

2011 29% 35%
2016 39% 50%

4.1.4 Primary and post-primary attitudes to science learning in Northern Ireland

For comparing attitudes in primary and post-primary, the majority of PISA attitudinal data related
to science learning, as that was the major domain in PISA 2015. The comparisons that follow,
therefore, compare PISA variables with attitudinal variables relating to science learning from
TIMSS 2015.

We selected scales that were reasonably closely matched and designed to measured similar
criteria for comparing primary and post-primary pupilséliking/enjoyment of science and
confidence/self-efficacy. In order to compare engaging teaching element we combined the PISA
scales on teacher support in a science class and inquiry based teaching methods.

Table 4.3 summarises the correspondence between scales analysed in the following sections.
The detailed list of the items in each scale is provided in Appendix D.
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Table 4.3 Pupil attitudes scales in TIMSS 2015 and similar scales in PISA 20154’

Scales in TIMSS 2015 Similar scales in PISA 2015

Students like learning science Enjoyment of science (JOYSCIE)
(ASBGSLS)Based on pupil ¢Based on pup iadgreementadvithdivee e ¢
agreement with nine statements, including | | statements, including | generally have fun when | am
enjoy learning science, science is one of learning science, | am interested in learning about

my favourite subjects, etc. Higher values of | science, etc. Higher values of this scale correspond
this scale correspond to liking learning to higher enjoyment of science.

science more.

Students confident in science Science self-efficacy (SCIEEFF)
(ASBGSCS)Based on pupi | {Pupilswere asked how well they would perform in
agreement with seven statements, including | eight different science tasks, using a four-point

| usually do well in science, science is answering scale from flddoc
harder for me than any other topic, etc. this easilyodo. Higher valu
Higher values of this scale correspond to higher levels of science self-efficacy.

higher levels of confidence.

Students views on engaging teaching in | Teacher supportin a science class (TEACHSUP)

science lessons (ASBGESL) Based on pupilsd answers
Based on pupil sd de g/ whichfive activities occur in science lessons,

ten statements, including my teacher lets including the teacher gives extra help when students
me show what | have learned, my teacher need it, the teacher shows an interest in every

gives me interesting things to do, my st udent 06setc.l Higher values gf this scale
teacher does a variety of things to help us correspond to more teacher support in science

learn, etc. Higher values of this scale classes.

correspond to more engaging teaching. Inquiry-based science teaching and learning

practices (IBTEACH)

Based on pupilsd answer s
which nine activities occur in science lessons,
including the teacher explains how a science idea can
be applied to a number of different phenomena,
students are given opportunities to explain their
ideas, etc. Higher values of this scale correspond to
more opportunities for inquiry-based science teaching
and learning practices.

Students sense of school belonging Sense of belonging to school (BELONG)
(ASBGSSB) Based on pupillBased on pupilsd degree ¢
agreement with seven statements, including | statements, including | feel like | belong at school, |

| like being in school, | feel safe when | am feel awkward and out of place in my school, | feel

at school, | feel like | belong at this school, lonely at school, etc. Some items were reverse-coded

47 Each PIRLS/TIMSS context questionnaire scale variable is a Rasch score with an international
centerpoint of 10 and an internationally set standard deviation of 2. Each PISA regular scale is a
Weighted Likelihood Estimate (WLE) score with an OECD mean of zero and an OECD standard deviation
of 1.
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etc. Higher values of this scale correspond | so that higher values of this scale correspond to
to higher sense of belonging. higher sense of belonging.
Figure 4.2 shows the difference between the average scales cor es of Nort hern | r
and the international mean (for TIMSS) and the OECD average (for PISA). Although we cannot
make direct comparisons in the magnitude of the difference between primary and post-primary,
we can draw conclusions about how posi ttopissénh or ne
the different school sectors.

Primary pupils in Northern Ireland have a stronger sense of belonging than the international
average, but this reverses in post-primarywh er e pupi |l s6 sense of bel ong
than that seen internationally.

Pupils in both sectors reported enjoying science more than was seen internationally.

Figure 4.2 Primary and post-primary: pupi | s 6 #®tsdiendeindNerthern Ireland
compared with International and OECD averages, TIMSS 2015 and PISA

2015%8

Primary: NI pupils are less confident in science than
internationally, TIMSS 2015

Sense of school _
belonging

Like learning science

Engaged in science I
lessons
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3

Scale difference between NIR and the international avg. (TIMSS 2015)

48 A similar comparison would be possible on pupil attitudes to reading using PISA 2018 but these
.a.rla.IYDS.e.S.qi.(j.r.-].OEI%IOIwizhip.Erle..SE:EJP.e.(.)fEPJiOS.r.e.p.qr.t.................................................l...
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Post-primary: NI pupils more confident in science than
internationally and have less sense of belonging, PISA 2015

Sense of belonging to -
school

Enjoyment of science

Teacher support in a
science class

Inquiry-based science _
teaching

Science self-efficacy

-0.15 -0.1  -0.05 0 0.05 0.1 0.15 0.2 0.25
Scale difference between NIR and the OECD average (PISA 2015)
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