9 The curriculum and learning activities

Chapter outline

This chapter presents findings from TIMSS 2015 relating to teaching practices and the
curriculum in mathematics and science in Year 6 (Y6, ages 9-10), as reported by
teachers, principals and National Research Co-ordinators (or their designated national
contact). Within each subsection, findings for mathematics are presented first, followed
by findings for science. Where relevant, outcomes for Northern Ireland are compared
with international averages and comparator countries.

Key findings

o In Northern Ireland, teaching time for mathematics was higher than the international
average, but, for science, teaching time was lower than the international average.

o A very small proportion of Y6 pupils in Northern Ireland were taught science by
teachers who reported emphasising science investigation in at least half their
science lessons. This proportion is considerably below the international average and
is lower than in 2011. In a number of the highest performing countries, teachers
tended to report emphasising science investigation to a greater extent than in
Northern Ireland.

o Computers were available for the majority of Y6 pupils in their mathematics and
science lessons. This was consistent with the findings from 2011.

o According to teachers’ reports of topics taught in lessons, a higher proportion of Y6
pupils were taught the TIMSS mathematics topics than the TIMSS science topics.
This was also the case on average internationally.
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Interpreting the data: percentages in tables

Some of the data in this chapter is derived from teacher reports. Reported percentages
refer to pupils and can usually be interpreted as the percentage of pupils whose teachers
reported a particular practice or circumstance.

Year 6 (Y6) pupils were sampled by class. As a result, the Y6 teacher questionnaire
would, in most cases, have been completed by the class teacher of the sampled class.
However, in some cases, it might have been completed by different teachers who teach
these pupils mathematics and / or science separately.

This means that the teacher-derived data for mathematics and science may differ
slightly, as the sample of teachers in each group is not necessarily the same, or because
the distribution of pupils within the sample of teachers may differ by subject.

9.1 Teaching time
Total teaching time** for both mathematics and science, as reported by principals and

teachers, was calculated using the formula in Figure 9.1. These calculations enabled direct
comparison of teaching time between countries participating in TIMSS 2015.

Figure 9.1 Formula for calculation of teaching time

Total Instructional _ Principal Reports of Principal Reports of
Hours per Year ~  School Days per Year Instructional Hours per Day

Teachers Reports of
Hours per Year Weekly Mathematics/

foxinstruction =  Sciencelnstructional Hours %
in Mathematics/ —
Science Principal Reports of

School Days per Year

Principal Reports of
School Days per Year

Source: adapted from Exhibit 9.1 TIMSS international mathematics report (Mullis et al., 2016a) and
Exhibit 9.1 TIMSS international science report (Martin et al., 2016a).

Data was collected on total teaching time for both mathematics and science. Overall
teaching time was higher in Northern Ireland than the international average. Among the
comparator countries, teaching time was higher than the international average in Australia,
England, Hong Kong and Singapore, and below the average in Finland, Poland and the
Republic of Ireland.

9.1.1 Teaching time for mathematics

Table 9.1 shows that the amount of time spent teaching mathematics to Y6 pupils in
Northern Ireland was 215 hours per year, out of a possible 962 (total hours of teaching per
year). This was higher than the international average (157 hours). Among comparator

41 L . ) N . .
Teaching time is referred to as ‘instructional time’ in the international data and report.
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countries, Northern Ireland had the highest number of hours per year dedicated to
mathematics teaching. Since 2011, there has been a slight decrease (of 17 hours) in the
number of hours spent teaching mathematics. Like the majority of countries participating in
TIMSS 2015, in Northern Ireland, teaching time was higher for mathematics than for science
in Y6.

9.1.2 Teaching time for science

Table 9.1 shows that, in Northern Ireland, the amount of time spent teaching science to Y6
pupils was 38 hours out of 962 (total hours of teaching per year). This was half the
international average (76 hours). The standard errors suggest that it is likely that the amount
of time dedicated to teaching science in Northern Ireland is statistically significantly below
the international average. This is perhaps not surprising given the design of the Northern
Ireland Curriculum where science is included within the ‘World Around Us’.

Among comparator countries, teaching time for science was considerably higher in
Singapore, Poland, Finland, England and Australia** (85, 84, 82, 61 and 57 hours
respectively), as well as in most other high performing countries. The Republic of Ireland
was the only comparator country where the amount of time dedicated to teaching science
was lower than in Northern Ireland.

In Northern Ireland, the amount of time dedicated to teaching science annually in Y6
decreased considerably between 2011 and 2015, from 72 hours in 2011 to almost half of
this in 2015. This is notable given that the curriculum in Northern Ireland has not changed
between the two cycles of TIMSS.

Table 9.1  Teaching timein Y6

Mathematics

Total Instructional y
Country Hours per Year for Mathematics Instruction
Hours per Year

Northern Ireland r 962 (10.2) § 215 (6.5) )
International Avg. 894 (1.9) 157 (0.5)
T i T T T T

] - T T T
0 40 80 120 160 200 240 280 320

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An “r"indicates data are available for at least 70% but less than 85% of the pupils.

Science

Total Instructional

Country Hours per Year for Science Instruction
Hours per Year

Northern Ireland r 962 (10.2) 38 (2.1) —_—
887 (19) 76 (03) B —
T T T T ¥ T T T T T T T T T
0 40 80 120 160 200 240 280 320

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An “r"indicates data are available for at least 70% but less than 85% of the pupils.

Source: Exhibit 9.1 International mathematics report (Mullis et al., 2016a), Exhibit 9.1 International
science report (Martin et al., 2016a).

42 Comparisons cannot be made with Hong Kong as data are available for less that 50 per cent of
pupils.
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9.2 Teachers’ emphasis on science investigation in Y6

Interpreting the data: indices and scales

In order to summarise data from a questionnaire, responses to several related items
are sometimes combined to form an index or scale. The respondents to the
guestionnaire items are grouped according to their responses and the way in which
responses have been categorised is shown for each index or scale. The data in an
index or scale is often considered to be more reliable and valid than the responses to
individual items.

Teachers’ emphasis on science investigation is measured by their responses to eight
statements about teaching science (these statements can be seen below in Figure 9.2). The
international analysis used responses to these statements to create the ‘Emphasize Science
Investigation’ scale*®. Pupils were categorised into two bands: those whose teachers
emphasise science investigation in ‘About Half the Lessons or More’ and those whose
teachers emphasise science investigation in ‘Less than Half the Lessons’. (Details of how
pupils were assigned to each band are provided above Table 9.2).

Table 9.2 shows that 3 per cent of Y6 pupils in Northern Ireland were taught by teachers
who emphasised science investigation in ‘About Half the Lessons or More’. This was
considerably below the international average (27 per cent) and was the joint lowest
percentage among all participating countries in TIMSS 2015, along with the Netherlands. All
seven comparator countries had a higher proportion of pupils in classes where teachers
emphasised science investigation in ‘About Half the Lessons or More’. Among these
countries, emphasis on scientific investigation was most prevalent in the high performer
Singapore, where 34 per cent of pupils were in classes taught by teachers where emphasis
was placed on science investigation in ‘About Half the Lessons or More’. In contrast, another
high performing country, Hong Kong, had only 10 per cent of pupils in classes taught by
teachers which had this level of emphasis on science investigation.

There was a 10 per cent reduction between 2011* and 2015 in the percentage of pupils in
Northern Ireland taught by teachers who emphasise science investigation in ‘About Half the
Lessons or More’. This was consistent with the international trend. The international average
for the percentage of pupils taught by teachers who emphasised science investigation in
‘About Half the Lessons or More’ decreased by 13 per cent between 2011 and 2015, from
40 per cent in 2011 to 27 per cent in 2015. However, caution needs to be exercised in
making direct comparisons between the 2011 and 2015 results as the scales used are not
exactly the same.

*® The scale is labelled as such in the international report; hence American spelling may be used in
such scale labels in this report.

“The scale has changed between the 2011 and 2015 survey. In 2011, six statements contributed to
the scale. In 2015, eight statements contributed. Four of the statements on the scale were common to
both 2011 and 2015.
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There are no clear associations between teachers’ emphasis on science investigation and
pupils’ average achievement in Northern Ireland or in most of the main comparator
countries. In 29 of the countries participating in TIMSS 2015, average achievement was
higher for pupils where science investigation was emphasised in ‘About Half the Lessons or
More’, whereas in 17 countries the opposite was true, with average achievement being
higher for pupils where science investigation was emphasised in ‘Less than Half the
Lessons’.

The standard errors on the international averages suggest that the differences in
achievement between pupils in classes where the teacher emphasised science investigation
in ‘About Half the Lessons or More’ are likely to be significantly higher than those where the
teacher emphasised science investigation in ‘Less than Half of Lessons’.

Among pupils in Northern Ireland whose teachers emphasised science investigation in
‘About Half the Lessons or More’, average achievement appears to have been lower than
among those for whom it was emphasised in ‘Less Than Half the Lessons’. However, this
difference is unlikely to be significant.”® This mirrors the findings from 2011. With the
exception of the Republic of Ireland, differences in average achievement between the
equivalent categories of pupils in comparator countries are also unlikely to be significant.

Figure 9.2 Schools’ emphasis on scientific investigation — questions for

teachers
In teaching science to the students in this class, how often do you ask them to do the following?
Every or About
almostevery half the Some
lesson lessons lessons Never
1) Observe natural phenomena such as the weather or
a plant growing and describe what they see —-—------—-— O O O O
2) Watch me demonstrate an experiment or investigation --- O O O O
3) Design or plan experiments or investigations --—-------—--—- O O O O
4) Conduct experiments or investigations --——-—-—-----—-—--— O O O O
5) Present data from experiments or investigations ----------- O O O O
6) Interpret data from experiments or investigations ----—----- O O O O
7) Use evidence from experiments or investigations
t0 SUPPOrt CONCIUSIONS  —-rmmmmmmmmmm oo () O O O
8) Do field work outside the class -—--—---—-----eeememeeeeeceee () O O @
< >
About Half Less than Half the Lessons
the Lessons
. or More
Statements 1) to 4) were also used in 2011 11.3

Source: Adapted from Exhibit 9.5 International science report (Martin et al., 2016a).

** Differences in achievement between groups have not been tested formally for statistical significance
in the international analysis, but the sizes of the standard errors in the national data suggest that this
apparent difference between groups would not be statistically significant.
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Table 9.2  Teachers’ emphasis on science investigation in Y6

Students were scored according to their teachers’ responses to how often they used each of eight instructional activities on the
Emphasize Science Investigation scale. Students with teachers who emphasized science investigation in About Half the Lessons
or More had a score on the scale of at least 11.3, which corresponds to their teachers using all eight activities in “about half the
lessons,” on average. All other students had teachers who emphasized science investigation in Less than Half the Lessons.

About Half the Lessons or More Less than Half the Lessons

C Average
ountry Percent Average Percent Average scale Score

of Students Achievement of Students Achievement
Northern Ireland r 3(0.7) 504 (12.0) 97 (0.7) 521 (22) 85 (0.13)

International Avg. 27 (0.4) 508 (1.1) 73 (0.4) 505 (0.7)

This TIMSS questionnaire scale was established in 2015 based on the combined response distribution of all countries that participated in TIMSS 2015. To
provide a point of reference for country comparisons, the scale centerpoint of 10 was located at the mean of the combined distribution. The units of the
scale were chosen so that 2 scale points corresponded to the standard deviation of the distribution.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An “r"indicates data are available for at least 70% but less than 85% of the pupils.

Source: Exhibit 9.5 International science report (Martin et al., 2016a) and adapted from the
international version of the TIMSS Teacher Questionnaire.46

9.3 Use of computers

Teachers were asked whether computers were available during mathematics and science
lessons. They were also asked about the frequency of their use for different subject-specific,
computer-based activities. Table 9.3 summarises this information, giving the results for
Northern Ireland and the international average.

9.3.1 Use of computers in Y6 mathematics lessons

Table 9.3 shows that, in Northern Ireland, 71 per cent of pupils participating in TIMSS 2015
were taught by teachers who reported that computers were available for use in mathematics
lessons; this is almost double the international average (37 per cent). Only three countries
participating in TIMSS in 2015 (New Zealand, Denmark and the Netherlands) had higher
computer availability in mathematics lessons. The high availability of computers in
mathematics lessons in Northern Ireland was consistent with the 2011 results, where 76 per
cent of Y6 pupils had access to computers.

Internationally, there was no clear link between higher computer availability and higher
mathematics performance. For example in Singapore, the highest performing country in
mathematics, computer availability was the same as the international average (37 per cent).
In Northern Ireland, there is no statistically significant difference between the average
achievement of those pupils who have access to a computer in mathematics lessons (573
scale points) and those which do not (572 scale points). The relationship between computer
availability and average attainment is complex; as a result, achievement data in this area
should be interpreted with caution. For example, in some cases, computers might be made
available to high-achieving pupils in order to challenge them and stretch their skills. In other
cases, they might be made available to lower-achieving pupils for drill and practice.

46 http://timssandpirls.bc.edu
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In Northern Ireland, as was the case in 2011, in instances where pupils did have access to
computers for their mathematics lessons, they were most commonly used to practice skills
and procedures. This was also the case in all seven comparator countries. In Northern
Ireland, computers were used in mathematics lessons to a similar extent to explore
mathematical principles and concepts, and to look up Ideas and information. This mirrors the
2011 findings.

9.3.2 Use of computers in Y6 science lessons

Table 9.3 shows that, in Northern Ireland, 76 per cent of Y6 pupils were taught by teachers
who reported that computers were available for use in science lessons, 30 percentage
points above the international average. As was the case for mathematics, computer
availability for science in Northern Ireland was higher than in all other comparator countries,
where there was considerable variation, ranging from 42 per cent in the Republic of Ireland
to 71 per cent in England.

In many countries participating in TIMSS 2015, computer availability was higher for science
lessons than for mathematics lessons; the international average was 9 per cent higher for
science than for mathematics. In Northern Ireland and internationally, there was no clear
association between science achievement and computer availability in science lessons. For
example, computer availability was particularly low in Korea, the second highest performing
country in science, with only 22 per cent of pupils taught by teachers who reported that
computers were available for science lessons (below the international average).

In Northern Ireland, where pupils did have access to computers for science lessons, they
were mainly used to look up ideas and information. This was the case across the majority of
participating countries and mirrors the findings from 2011.

The use of computers in Y6 science lessons has remained stable between 2011 and 2015,
with the percentage of pupils that have computers available to use in science lessons
decreasing by only 2 per cent between 2011 and 2015. This slight reduction in computer
availability in science lessons in Northern Ireland between 2011 and 2015 was also reflected
internationally.
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Table 9.3  Use of computers in Y6 lessons

in Mathematics Lessons Percent of Students Whose Teachers
Percent Average Have Them Use Computers at Least Monthly

Mathematics

MT:‘::::::(S To Practice To Look Up
Yes Yes o Skills and Ideas and
Principles and 3
Procedures Information
Concepts

573 (4.1) 572 (5.1) r o 58(39) r o 68(38) r o 58(50)

37 (0.5) 510 (1.0) 504 (0.6) 26 (0.4) 33 (04) 27 (04)

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

Northern Ireland r 71 (3.8)

An“r"indicates data are available for at least 70% but less than 85% of the pupils.

in Science Lessons Percent of Students Whose Teachers
Percent Average Have Them Use Computers at Least Monthly

Science

To Do Scientific sty ot
To Practice Skillsand | To Look Up Ideas and Phenomena
A Procedures or
Procedures Information : Through
Experiments 2 3
Simulations

Northern Ireland r76(39) 523 (2.8) 516 (5.7) r 3745 ro69(42) r 23(45) r 3948

46 (0.5) 509 (0.9) 504 (0.7) 31 (0.5) 41(0.5) 26 (0.5) 28 (0.5)

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An“r"indicates data are available for at least 70% but less than 85% of the pupils.

Source: Exhibit 9.5 international TIMSS mathematics report (Mullis et al., 2016a), Exhibit 9.9,
international TIMSS science report (Martin et al., 2016a).

9.4 The Y6 mathematics and science curriculum

The TIMSS mathematics and science Assessment Frameworks (Mullis and Martin, 2013)
are not designed to exactly match the curriculum of any one participating country.

In the Teacher Questionnaire, teachers were asked to indicate whether each of the TIMSS
2015 topics was ‘mostly taught before this year’, ‘mostly taught this year’, or ‘not yet taught
or just introduced’ (see Figures 9.3 and 9.4 for further details). Table 9.4 shows the
percentage of pupils whose teachers reported that they had been taught the topics either
prior to or during the year of the assessment, averaged across topics, and presented both as
an overall percentage and according to content domain.
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9.4.1 The Y6 mathematics curriculum

Figure 9.3 TIMSS mathematics topics taught — questions for teachers

Tick one circle foreach row.

C. Data Display
a) Reading and representing data from tables, pictographs, bar graphs or pie charts — -

Mostly taught before this year
Meostly taught this year
peimiv iy

A. Number

a) Concepts of whole numbers, including place value and ordering ——— — ~( ==

b} Adding, subtracting, multiplying and/or dividing with whole numbers — - (_J O—0

¢} Concepts of multiples and factors; odd and even numbers ———— — -O—0—0)

d) Concepts of fractions (fractions as parts of awhale or of a collection, or as a location on a number ling) -——-————— (_J O—0

&) Adding and subtracting with fractions, comparing and ordering fractions ————————————— (_J O—=0

f} Concepts of decimals, induding place value and erdering, adding and subtracting with dedmals ~————————— O—0=0

) Number sentences (finding the missing number. madelling simple situations with number sentences) -——-————— (_J O—0

h) Mumber pattems (extending number pattems and finding missing tarms) ———————————— O—0—0

B. Geometric Shapes and Measures

) Lines: measuring, estimating length of: parallel and perpendicular lines — - (_J O—0

b} Comparing and drawing anglas -————————— e e -D—0—0

¢} Using informal coordinate systams to locate points in a plane (e.g. in square B4) —— -0—0-0

d) Elementary properties of common geometric shapes ——————— — - O O—0

&) Reflections and rotations —————— e — -0—0-0

f) Relationships between two-dimensional and three-dimensional shapes — -DO—0—0

q) Finding and estimating areas, perimetars and volumes -——————— — -O—0O—0
O-0
O-0

b} Drawing conclusions from data displays ——————-——————— e -

Table 9.4 shows that 92 per cent of pupils in Northern Ireland were taught the TIMSS
mathematics topics either before or during the year of the TIMSS assessment. This
percentage was second only to Portugal and 16 percentage points above the international
average. This has remained stable between 2011 and 2015.

There was a mixed picture internationally in terms of the content domains that were most
commonly taught to pupils. The most commonly taught domains in Northern Ireland were
Number (97 per cent) and Data Display (94 per cent), as was the case in 2011. On average
internationally, topics from these two content domains were most commonly taught (83 per
cent taught Number topics and 78 per cent taught Data Display topics), while Geometric
Shapes and Measures topics were less commonly taught both internationally and in
Northern Ireland.

Looking across the comparator countries, in Singapore, as in Northern Ireland, Number and
Data Display topics were the most commonly taught (100 per cent and 95 per cent of pupils
respectively), whereas in Australia and the Republic of Ireland, Data Display topics were
more commonly taught than the Number topics. It is, however, important to note that there
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are only two topics in the TIMSS Data Display content domain, compared with eight topics
for Number. In Northern Ireland, Australia and England a higher proportion of pupils were
taught Geometric Shapes and Measures topics than in Finland, Hong Kong, Poland, the
Republic of Ireland and Singapore.

9.4.2 The Y6 science curriculum

Table 9.4 shows that 61 per cent of pupils in Northern Ireland were taught the TIMSS
science topics either before or during the year of the TIMSS assessment. This percentage
remains unchanged from the 2011 TIMSS survey and was below the international average
for 2015 of 65 per cent. Fewer pupils were taught the TIMSS science topics than the TIMSS
mathematics topics both in Northern Ireland and on average internationally.

Among the comparator countries, the percentage of pupils taught the TIMSS science topics
was lower in Finland, Hong Kong, Singapore and Poland than in Northern Ireland. However,
the percentage was higher in England and the Republic of Ireland (73 per cent and 75 per
cent respectively). The most commonly taught content domain in Northern Ireland was Life
Science (73 per cent); this was the same in all the comparator countries other than England
and Singapore, where the most commonly taught domain was Physical Science.
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Figure 9.4 TIMSS science topics taught — questions for teachers

Tick one circle for each row.

Mostly taught before this year
Mostly tawght this year
ey

A. Life Science
3 Characteristics of living things and the major growps of living things (e.q. mammals, binds, insacts,

flowering plants)
b) Major body structures and their functions in humans, other animals, and plants O
€} Life cyces of common plants and animals (e.g. humans, butterflies, frogs, fiowering plants)———————— ()
d) Understanding that some characteristics are inherited and some are the result of the environment-—————————(_)
&) How physical features and behaviours halp living things surviva in their environments O

f) Relationshipsin communities and acosystems {e.g. simple food chains, predator-prey refationships,
human impacts on the envirsment) @)

1) Human health (transmission and prevention of diseases, symptoms of health and iliness, importance of a
healthy diet and exercise)

O O 0000
O O 0000

B. Physical Science

a) States of matter (solid, liquid, oas) and properties of the states of matter (volume, shape); bow the state of
matter changes by heating or cooling O

b) Classifying materials based on physical properties (e.q. weight/mass, volume, conducting heat,
conducting electricity, magnetic attraction) O

c) Mixtures and how to separate a mixture into its components (e.g. sifting, filtering, evaporation, using a magnet) ——(:}
d) Chemical changes in everyday life (.. decaying, buming, rusting, cooking) O

&) Common sources of energy (e.g. the Sun, electricity, wind) and uses of enargy (heating and cooling homes,
providing light)

T} Light and sound in evaryday life (.0 understanding shadows and reflection, understanding that vibrating objects
make sound)

0) Electricity and simple dircuits (e.g. identifying materials that are conductors, recognising that electridty can be
changed to light or sound, knowing that a dircuit must be complete to work comectly)

h) Properties of magnets {e.g. knowing that fike poles repel and opposite poles attract, recognising that magnats
Can attract some objects)

OO0 O O 0 000 O

i} Forces that cawse objects to move (2.0, gravity, pushing/pulling)

C. Earth Scdence

3l Commaon features of the Earths landscape (e.0. mountains, plains, deserts, rivers, oceans) and their relationship to
human use (farming, irigation, land development)

o— OO0 O O O

o0 0 o000 O— 00O O O O 000 O

b) Where water is found on the Earth and how it moves in and out of the air (e.0. evaporation, rminfall, doud formation,
dew formation)

¢} Understanding that weather can change from day to day, from season to season and by geographic location
d) Understanding what fossils are and what they can tell us about past conditions on Earth

¢} Objects in the solar system (the Sun, the Earth, the Moon and other planets) and their movemants (the Earth and
ather planets revalve around the Sun, the Moon revolves around the Earth)

O
O

f) Understanding how day and night result from the Earth's rotation on its axds and how the Earth’s rotation results in
changing shadows throughout the day

0} Understanding how seasons are related to the Earth’s annual movement around the Sun

OO0 O 000

O
O

Source: Y6 Northern Ireland version of Teacher Questionnaire.
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Table 9.4  Percentage of students taught the TIMSS mathematics and
science topics

Mathematics

Geometric Shapes

Data Display
Sousitry (17 topics) (8 topics) e (2 topics)
(7 topics)

All Mathematics Number

Australia 87 (1.0) 89 (0.9) 83 (1.4) 93 (1.6)
England 89 (1.2) 95 (0.8) 85 (1.9) 80 (3.0)
Finland 76 (1.0) 89 (0.9) 58 (2.1) 85 (2.2)
Hong Kong SAR 85 (0.9) 94 (0.8) 71 (1.5) 93 (2.1)
Ireland,Rep. of 81 (1.0) 92 (0.8) 66 (1.7) 94 (1.9)
| Northern Ireland r 92 (0.9 r 97 (0.6) r 85 (1.7) r 94 (2.7) |
Poland 58 (1.3) 71 (1.4) 46 (1.4) 47 (3.7)
Singapore 85 (0.5) 100 (0.1) 66 (1.1) 95 (1.0)

* Percentage mostly taught before or in the assessment year averaged across topics.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An“r"indicates data are available for at least 70% but less than 85% of the students.

Science

All Science Life Science Physical Science Earth Science

Country (23 topics) (7 topics) (9 topics) (7 topics)

Australia 61 (1.4) 72 (1.6) 52 (2.0) 62 (2.3)
England r 73 (2.0) r 67 (2.5) r 78 (2.2) r 72 (2.7)
Finland 60 (1.4) 72 (1.4) 48 (2.2) 64 (1.7)
Hong Kong SAR 52 (1.6) 67 (2.1) 45 (2.2) 47 (2.4)
Ireland, Rep. of 75 (1.3) 78 (1.6) 74 (1.4) 74 (2.3)
| Northern Ireland r 61(1.9) r 73 (2.6) r 50 (2.9) r 64 2.5) |
Poland 33 (0.9) 53 (1.7) 16 (1.2) 37 (1.4)
Singapore 40 (0.6) 52 (0.9) 58 (0.8) 6 (0.8)

¥ Percentage mostly taught before or in the assessment year averaged across topics.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
An“r"indicates data are available for at least 70% but less than 85% of the students.

Source: Exhibit 9.3, international Mathematics report (Mullis et al., 2016a), Exhibit 9.3 international
science report (Martin et al., 2016a).

9.5 Conclusion

Teachers and principals were asked a range of questions relating to learning activities and
the curriculum in Y6 mathematics and science lessons. This included total teaching time and
use of computers for both subjects. For science, teachers were asked about the extent to
which they emphasised science investigation. For both mathematics and science, to assess
the degree of correspondence between participants’ curricula and the TIMSS Assessment
Frameworks (Mullis and Martin, 2013), teachers reported on whether the TIMSS topics were
covered in lessons, according to content domain.

In Northern Ireland, although teaching time for mathematics was higher than the
international average, teaching time for science was lower than the international average.
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In Northern Ireland, a very small proportion (3 per cent) of Y6 pupils were taught science by
teachers who emphasise science investigation in at least half of their science lessons. This
proportion was considerably lower than the international average (27 per cent) and the joint
lowest internationally. In some (but not all) of the highest performing countries, science
investigation was emphasised to a greater extent. However, there was no clear association
between emphasis on science investigation and average achievement within countries.

There was a high level of computer availability for both mathematics and science lessons in
Y6 in Northern Ireland. A slightly higher proportion of pupils had access to computers in
science lessons compared with mathematics lessons. This trend was consistent with the
picture internationally. No clear patterns emerged relating computer availability to average
achievement in either subject. This was the case on average internationally and in Northern
Ireland.

According to teachers’ reports of topics taught in lessons, a higher proportion of Y6 pupils
were taught the TIMSS mathematics topics than the TIMSS science topics, as was also the
case on average internationally.
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