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TIMSS 2019

« Trends in International Mathematics and Science Study
International Association for the Evaluation of Educational Achievement (IEA)
Fourth grade (Fourth Class) and Eighth grade (Second Year)
Mathematics and science
(New in 2019) — eTIMSS
- Half of countries administered eTIMSS, half administered paperTIMSS.

* Every 4 years since 1995

« 24 years of trends
Fourth Class: 2019 - 2015 - 2011 - 1995 Foras Taighde ar
Second Year: 2019 - 2015 - 1995 Oideachas
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Participating countries

e QOverall

* Fourth grade

» Eighth grade

— 64 countries + 8 benchmarking participants
— 672,000 students

— 58 countries + 6 benchmarking participants
— 384,000 students

— 39 countries + 7 benchmarking participants
— 288,000 students
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TIMSS 2019 in Ireland

« Managed by the ERC on behalf of Department of Education.
« Administered in March and April 2019.

« Nationally-representative sample (generalisable).

* High response rates to all instruments.
Tests (88-91%); Questionnaires (91-100%).

« 150 primary schools 149 post-primary schools
* 4582 Fourth Class pupils 4118 Second Year students

« School principals - Taiahd
. : oras laighde ar
(Mathematics and science) teachers Oideachas

« Parents/caregivers (G4 only). Educational

Research Centre




Interpreting Results

A note on scale scores.

Reported relative to the TIMSS centrepoint, not an average.
- TIMSS centrepoint = 500 (SD = 7100).

An international average changes in each cycle for reasons that are unrelated to
changes in achievement (e.g., different sets of participating countries).

By contrast, the centrepoint provides a constant point of reference since 1995.

We can use it to compare trends in Ireland (and other countries) over time.
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Key findings for Ireland in TIMSS 2019 (1)

Student performance is very stable.

- No significant differences since 2015, in either domain, at either grade.

Fourth Class: Mean scores are very similar to the scores in TIMSS 2015.

Second Year: Mean mathematics score is almost identical to the mean score in TIMSS
2015; mean science score is not significantly different.

Benchmarks
Fourth Class: No significant differences for mathematics or science.

Second Year: No significant differences for mathematics.
One significant difference for science (Intermediate).

Foras Taighde ar

Oideachas

Educational
Research Centre




Key findings for Ireland in TIMSS 2019 (2a)

« Irish students perform at a relatively high level, especially in maths.

 Ireland is significantly above the TIMSS Centrepoint for both domains, at both grades.

 Among all TIMSS countries (statistically significant differences):
Fourth Class
- Maths: 7/ above IRL — 4 similar — 46 below IRL.
- Science: 12 above IRL — 12 similar — 33 below IRL.

Second Year

. Maths: 6 above IRL — 6 similar — 26 below IRL. Foras Taighde ar
Oideachas

- Science: 7 above IRL — 8 similar — 23 below IRL. Educational

Research Centre




Key findings for Ireland in TIMSS 2019 (2b)

Irish students perform at a relatively high level, especially in maths.

Among EU countries (statistically significant differences):
Fourth Class
- Maths: 0 above IRL — 2 similar — 19 below IRL.

- Science: 4 above IRL — 8 similar — 9 below IRL.

Second Year
- Maths: 0 above IRL — 2 similar — 7 below IRL.

- Science: 2 above IRL — 3 similar — 4 below IRL.
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Key findings for Ireland in TIMSS 2019 (3)

Gender differences remain small in Ireland.

No significant differences in achievement between boys and girls.
- For either domain.

- At either grade level.

- This was also the case in TIMSS 2015.
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Eighth grade mathematics and science

Mathematics Science
Country Mean (SE) Country Mean (5E)
— _iixnd 24 (28)

Lithuania 520 2.9 Hungary 530 (2.6)
Israel 518 4.3 Austrglis 838 @33
Australia 517 (3.8) lreland 523 2.8
Hungary 517 2.9 Linited States 522 4.7)
Uinited States 515 {4.8) Swedsn 521 [(3.2)
England 515 {5.3) Portugal 5149 [2.3)
Finland oa (2.6) Englard 517 [ 5]
Monway (S8) 503 2.4 Turkey 515 (3.7)
Sweden HO3 (2.5 Isra=l 513 [4.2)
Cyprus 501 {1.6) Hong Kong SAR 504 5.2
Portugal 500 3.2 Italy 500 (2.6)
TIM55 Centrepoint 500 TIM55 Centrepoint 0
Italy 487 2.7 Mew Zealand 454 (3.5
Turkey 458G . Monway (58) 485 3.1
Kazskihstan 458 2.3 France 438 [2.7)
France 433 {2.5) Bahirain 435 1.9
Mew Zealand 432 3.4 Cyprus. 434 1.3
Bahirain 431 {1.7) Kazakhstan 478 3.1)
Formania 478 4.3 Catar 475 (4.4
LUinited Arab Emirates 473 (1.9 LUinited Arab Emirates 473 (2.2
Geaorgia 481 4.3 Rormania 470 (4.2
Malaysis 481 3.2 Chile 482 (2.9
Iran. Islamic Rep. of 445 3.7 Malaysis 480 (3.5
Qatar 443 4.0 Oman 457 2.9
Chile 441 {2.8) Jordan 452 [4.7)
Lebanon 4249 2.9 Iran. Islamic Rep. of 444 {3.6)
Jaordan 420 4.3 Geargis 447 (3.9
Egypt 413 %3 Firwesit 444 (&7)
Oman 411 2.8 Saudi Arabiz 431 {2.6)
Firwesit 403 =0 Morocoo a4 {2.7)
Saudi Arabiz 394 2.7) Egypt 384 (54
South Africa [35) 3349 2.3 Lekanon a7 [4.6)
Moroccoo 388 (2.3 South Africe [59) 370 {3.1)




Fourth Class

Achievement In
mathematics and science
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Fourth Class — Mathematics

Mean Score Notes vs 2015 vs 2011  vs 1995

Significantly above 46 countries
(incl. Finland)

Not significantly different from 4 countries
Maths 548 England, Latvia, Norway, Lithuania +1 +21 +26

Significantly below 7 countries:
Singapore, Hong Kong, Rep. of Korea, Chinese
Taipei, Russian Federation, Japan, Northern Ireland
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Fourth Class — Science

Mean Score

Science

528

Notes

Significantly above 33 countries
(incl. Northern Ireland)

Not significantly different from 12 countries
(incl. Hong Kong)

Significantly below 12 countries:

Singapore, Rep. of Korea, Russian Federation,
Japan, Chinese Taipei, Finland, Latvia, Norway,
USA, Lithuania, Sweden, England

vs 2015 vs 2011

-1 +12

vs 1995

+13
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Science

Mathematics

Country Mean (SE) Country Mean (SE)

625 (3.9) 595 (3.4)

602 (3.3) 588 (2.1)

600 (2.2) 567 (3.0)

599 (1.9) 562 (1.8)

593 (1.8) 558 (1.8)

567 (3.3) 555 (2.6)

566 (2.7) 542 (2.4)

England : 539 (2.2)

539 (2.7)

Latvia 538 (2.5)

Norway (5) 543 (2.2) 537 (3.3)

Lithuania 542 (2.8) 537 (2.7)

Austria 539 (2.0) Czech Republic 534 (2.6)

Netherlands 538 (2.2) Australia 533 (2.4)

United States 535 (2.5) Hong Kong SAR 531 (3.3)

Czech Republic 533 (2.5) Poland 531 (2.6)

Belgium (Flemish) 532  (1.9) |Hungary 529 (27)
Cyprus 932 (29) |lIreland 228 (3. ?_J_—

Finland 532 (2.3) Turkey (5) 526 (4.2)

Portugal 525 (2.6) Croatia 524 (2.2)

Denmark 525 (1.9) Canada 523 (1.9)

Hungary 523 (2.6) Denmark 522 (2.4)

Turkey (5) 523 (4.4) Austria 522 (2.6)

Sweden 521 (2.8) Bulgaria 521 (4.9)

Germany 521 (2.3) Slovak Republic 521 (3.7)

Poland 520 (2.7) Northern Ireland 518 (2.3)




Fourth grade — distribution of performance

Country

England
Ireland
United States
Finland
Australia
New Zealand

Mean (SE)

556 (3.0)
548 (2.5)
535 (2.5)
532 (2.3)
516 (2.8)
487 (2.6)

Mathematics Achievement Distribution
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Fourth grade — distribution of performance

Country
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Mean (SE)
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Fourth grade — distribution of performance

Country Mean (SE) Mathematics Achievement Distribution

England 556 (3.0) 1
Ireland 548 (2.5) D E—————————
United States 235 (2.5) e
Finland 232 (2.3) I -
Australia 516 (2.8) IS 0 ==

New Zealand 487 (2.6) e
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Fourth grade — distribution of performance

Country Mean (SE) Mathematics Achievement Distribution

England 556 (3.0)
Ireland 548 (2.5)
United States 535 (2.5)
Finland 932 (2.3)
Australia 916 (2.8)
New Zealand 487 (2.6)

300 350 400 450 500 5350 600 650 700 750



Fourth grade — distribution of performance

Country Mean (SE)

England 556 (3.0)
Ireland 548 (2.5)

United States 535 (2.5)
Finland 532 (2.3)
Australia 516 (2.8)
New Zealand 487 (2.6)

Mathematics Achievement Distribution

300

390

400
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700

790
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Country

Fourth grade — distribution of performance

Mean (SE) Science Achievement Distribution

Australia 533 (2.4)

Ireland 528 (3.2)

Northern Ireland 518 (2.3)
New Zealand 503 (2.3) . . -

300 400 500 600 700

800



Fourth grade — distribution of performance

Country Mean (SE) Science Achievement Distribution

|
533 (2.4) h

_Australia

Ireland 928 (3.2)
Northern Ireland 918 (2.3)
New Zealand 903 (2.3)

300 400 500 600 700 800



Fourth Class — distribution of performance

e Mathematics

Year Mean (SE)

Mathematics Achievement Distribution

2019
2015
2011
1995
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o247
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Fourth Class — distribution of performance

e Mathematics

Year Mean (SE) Mathematics Achievement Distribution
2019 548 (2.5) — o —
2015 547 (2.1) EE——
2011 527 (2.6) _
1995 523 (3.9) E—e— = —

| | I I | I [ I
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Fourth Class — distribution of performance

Science

Year Mean (SE)

2019
2015
2011
1995

528 (3.2)
529 (2.4)
516 (3.3)
515 (3.5)

Science Achievement Distribution
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Fourth Class — distribution of performance

Science

Year Mean (SE)

2019
2015
2011
1995

528 (3.2)
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Fourth Class - gender differences since 1995

» Mathematics

2015 2019

1995 1999 2003 2007 2011

521

549

Boys
552

» Science

1995 1999 2003 2007 2011 2015 2019

|
570 +
T Boys
1 531 530
1 516 516 526 526
= Girls
T A 516
470 L




Benchmark performance

Low > 400 points
Intermediate > 475 points
High > 550 points
Advanced > 625 points

Benchmark performance is cumulative

- I.e., students reaching the High Benchmark can also
demonstrate the skills expected of students at the Low and
Intermediate Benchmarks.
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Benchmark performance in TIMSS 2019

(cumulative)

Fourth Class - mathematics

100 97
92
20 84
80
71
70
60
52
50
40 34
30
20 15
10 7
0 ]
Low Intermediate High Advanced

Ireland ®mTIMSS



Benchmark performance in TIMSS 2019
(cumulative)

Fourth Class - science

77
71
41
32
I 9
6

Low Intermediate High Advanced

Ireland ®TIMSS

100 94
90
80
70
60
50
40
30
20

10

0



Trends in Benchmarks (1995-2019)
Fourth Class

Mathematics

100 97 97

90 84 84

80

70

60 51 52

50

40 41

40

30

20 14 15
10 10 9

. |

Intermediate High Advanced

m 1995 m2011 =m2015 = 2019



Trends in Benchmarks (1995-2019)

Fourth Class

96
100 91 92 94

90
80
70
60
50
40
30
20
10

0

Low

Science
70 72
II 36 35
Intermediate High

m 1995 w2011 = 2015 = 2019

8 7 7 9
N

Advanced



Content and cognitive domains

Relative Similar to Relative
weakness overall Strength
(-) performance (+)
Measurement
& Geometry Number
Data

Reasoning Knowing Applying



Content and cognitive domains

Relative Similar to Relative Relative Similar to Relative
weakness overall Strength weakness overall Strength
(-) performance (+) (-) performance (+)
Measurement Physical : : Earth Science

& Geometry Number Science Life Science
Data
. Applying ,
Reasoning Knowing Applying Knowing

Reasoning



Second Year

Achievement In
mathematics and science
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Second Year — Main Results

Significantly above 26 countries
Incl. Finland, Norway, Sweden, Cyprus, Portugal, Italy, Turkey,
Kazakhstan, France, New Zealand, Romania

Rl Not significantly different from six countries
594 Lithuania, Israel, Australia, Hungary, United States, England

Significantly below six countries:
Singapore, Chinese Taipei, Rep. of Korea, Japan, Hong Kong, Russian
Federation



Second Year — Main Results

Mean score:

523

Significantly above 23 countries
Incl. Hong Kong, Italy, New Zealand Norway, France, Cyprus,
Romania

Not significantly different from eight countries
Hungary, Australia, United States, Sweden, Portugal, England,
Turkey, Israel

Significantly below seven countries:
Singapore, Chinese Taipei, Japan, Rep. of Korea, Russian
Federation, Finland, Lithuania




Second Year — distribution of performance

Country Mean (SE) Mathematics Achievement Distribution

Ireland 524 (2.6) -
Australia 517 (3.8) -
United States 515 (4.8) -
England 515 (5.3) -
Finland 509 (2.6) -
New Zealand 482 (3.4) -

I I
100 200 300 400 500 600 700 &00



Second Year — distribution of performance

Country Mean (SE) Mathematics Achievement Distribution

Ireland 524 (2.6)

Australia 517 (3.8) T —Y—
United States 515 (4.8) T ——
England 515 (5.3) —
Finland 500 (2.6) —_
New Zealand 482 (3.4) ——
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Second Year — distribution of performance

Country Mean (SE) Mathematics Achievement Distribution

Ireland 524 (2.6)
Australia 217 (3.8)
United States 515 (4.8)
England 215 (5.3)
Finland 508 (2.6)
New Zealand 482 (3.4)




Second Year — distribution of performance

Country Mean (SE) Mathematics Achievement Distribution

Ireland 224 (2.6)

Australia 217 (3.8) o . .
United States 215 (4.8) B
England 215 (5.3) R m—=
Finland 209 (2.6) ol e E——

New Zealand 482 (3.4) S S E—— —




Second Year — distribution of performance

Country Mean (SE) Science Achievement Distribution

Australia 528 (3.2) -
Ireland 523 (2.9) -
United States 522 (4.7) -
England 517 (4.8) -

New Zealand 499 (3.5) m

100 200 300 400 500 a00 700 800



Second Year — distribution of performance

Country Mean (SE) Science Achievement Distribution

Australia 528 (3.2)

Ireland 523 (2.9) ==,
United States 522 (4.7) ==
England 517 (4.8) T —=.
New Zealand 499 (3.5) T —
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Second Year — distribution of performance

Country Mean (SE) Science Achievement Distribution

Australia 528 (3.2)

Ireland 523 (2.9) —=.
United States 522 (4.7) e
England 517 (4.8) =
New Zealand 499 (3.5) S —

100 200 300 400 500 a00 700 400



Second Year — distribution of performance

Country Mean (SE) Science Achievement Distribution

Australia 228 (3.2)
Ireland 523 (2.9) i E— E—
United States 522 (4.7) T —
New Zealand 499 (3.5) B B L I

|

100 200 300 400 200 600

|
700

00



Second Year — distribution of

performance
Mathematics
Year  Mean (SE) Mathematics Achievement Distribution
2019 524 (2.6) IEEESS B .
2015 523 (2.7) BN .
1995 519 (4.9) I W .
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Second Year — distribution of

performance
Mathematics
Year  Mean (SE) Mathematics Achievement Distribution
2019 524 (2.6) IS .
2015 823 (2.7) BN B .
1995 519 (4.9) e E -
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Second Year — distribution of
performance

Science

Year Mean (SE) Science Achievement Distribution
2019 523 (2.9)

I B
2015 530 {2.8) EEEEENE .
I B s

1995 518 (5.1

| I I I ! |
100 200 300 400 500 600 700

|
a00



Second Year — distribution of

performance

« Science
Year Mean (SE)
2019 523 (29
2015 530 (28
1995 516 (2.1)

Science Achievement Distribution

|
100 200
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Mathematics Science

1995 1999 2003 2007 2011 2015 2019 1995 1999 2003 2007 2011 2015 2019
L

-

570 + 570 |

Boys
+ 525 526 524 £

o—Giirls— 521 9%

512 T

470 | 470 +




Benchmark performance (cumulative)

Mathematics

94
87
76
56
38
25
B s
Low

Intermediate High Advanced

90

60

30

M lreland W TIMSS



Benchmark performance (cumulative)

Science
0 73
70 61
B 40
29
o B e
Low Intermediate High Advanced

M lreland B TIMSS



Trends in Benchmarks (1995-2019)

Mathematics
100 91 94 94

80 73 76 76

10 37 38 38

) I I I 8 7 7

) I .
Low

Intermediate High Advanced
W 1995 m2015 m 2019



Trends in Benchmarks (1995-2019)

Science
100 94 92
? 43 40
: III T
Intermediate High Advanced

W 1995 m2015 m 2019



Content and cognitive domains

Similar to

Relative Relative
overall
weakness strength
performance
Algebra Number
Geomet Sel i
Y Probability
Reasoning :
Knowing
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Content and cognitive domains

Relative SIED Relative Relative SED e Relative
overall overall
weakness strength weakness strength
performance performance
Number : : :
Algebra Chemistry Biology Earth Science
Geomet Sel i Physics
Y Probability y
Reasoning Knowing Knowing Applying Reasoning

Applying



Conclusions

Overall, performance in Ireland is strong and stable.

Particularly so for mathematics.
Lowest-achieving students tend to perform relatively well.

Performance among the highest-achieving students is somewhat
poorer when compared to their peers in countries with similar overall
performance.

This is especially the case for mathematics.

Earth Science is an area of strength in science, while Chemistry and
Physics are areas that students in Ireland perform less well in.

Number is consistently an area of strength, but students perform
consistently less well Geometry in TIMSS (at both grade levels).

Foras Taighde ar

Oideachas

Educational
Research Centre




TIMSS 2019 Reporting Plan for Ireland

 Initial report published today (December 8t 2020).

Available for download on

* Follow up reporting, focusing on contextual factors.
- Teachers and classroom practices.
- The home environment.
- Pupils’ attitudes and engagement in school.
- Structural and system-level characteristics.
- Item-level analyses (mathematics and science).

- Multivariate, multilevel modelling of achievement outcomes.

« Short summaries of the main findings will be sent to
primary and post-primary schools.
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http://www.erc.ie/

TIMSS International Reporting

TIMSS 2019 International Results in Mathematics and Science
Published today.

TIMSS 2019 Encyclopaedia
Country chapters and system-level data.
Published November 17,

TIMSS 2019 International Database
Released January 21st, 2021.

TIMSS 2019 Problem-Solving Inquiry results (e TIMSS only).
Published June 2021.

See timss.bc.edu.
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http://www.timss.bc.edu/

With thanks to...

The Fourth Class and Second Year students who took part in TIMSS 2019.
Their parents and caregivers.
Their teachers.

Their school principals.

The Inspectorate of the Department of Education (quality monitoring).
Our subject experts (TCMA for Ireland).

Colleagues in the DE and NCCA (TIMSS Encyclopaedia, Curriculum Questionnaire).

The National Advisory Committees for Fourth Class and Second Year.

Fourth Class: DE, NCCA, NPC-P, IPPN, INTO, Educate Together, Gaelscoileanna, PDST,
Marino.

Second Year: DE, NCCA, subject experts from UCD, TCD, DCU, SEC.
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Thank you.

rachel.perkins@erc.ie

aidan.clerkin@erc.ie
timss2019@erc.ie
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