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Forward

The Trends in International Mathematics and Science Study (TIMSS) carries out a four-yearly
assessment of Mathematics and Science competences in many countries around the world. The
results for Malta, when compared to those achieved by Year 9 students in 2007, show a significant
improvement in Science and a small improvement in Mathematics. The average score for Science in
2015 was 481 (compared to 457 in 2007) and 494 (versus the average score of 488 in 2007) for
Mathematics. The mean international standard score is 500. Malta placed in the 22" position in
Science and in the 20" position in Mathematics amongst 39 countries. Notwithstanding these
improvements when compared to 2007, Malta still needs to work harder in both areas, within a
strategy to improve attainment.

Malta participated in the TIMSS 2015 with students in the Year 9 (Form 3) cohort. A total of 3,817
students were tested in Mathematics and Science. The same students together with 832 teachers of
mathematics and science and 47 Heads of School filled in a background questionnaire which
provided interesting information about the teaching and learning processes in Maltese classrooms.

Governments and Education Ministries around the world use the TIMSS results to assess the
effectiveness of their educational systems in a global context. They identify gaps in learning
resources and opportunities, highlight areas of weakness and stimulate curricular reform. Education
policy makers also use TIMSS to measure the impact of new educational initiatives. Malta has been
giving priority to Mathematics and Science education and has provided additional human and
physical resources in order to improve attainment. It has promoted reform in the curriculum of both
Mathematics and Science, promoted Inquiry Based Learning as a pedagogical tool in teacher training
sessions, provided learning tools through a number of EU co-funded projects, increased the teacher-
to-student ratio in Science laboratories and set up activities for talented students in both the primary
and secondary cycles. These initiatives, together with more awareness in schools about TIMSS and
other international surveys, have resulted in a higher attainment mark for Maltese students when
compared to 2007 when Malta participated with the same student cohort. Malta has managed to
reduce the percentage of students performing at the Low International Benchmark and below, in both
Mathematics and Science (Mathematics 40% —> 38%; Science 52% > 43%). Yet much more needs
to be done to further reduce these percentages and to manage to engage students in these educational
pathways. Malta has also managed to increase the percentage of students performing at the Advanced
International Benchmark in Science from 5% to 7% of the cohort, but remained constant in
Mathematics (5%).

These results were obtained through the dedication of many teachers, heads of department, education
officers and school management teams who have coordinated their work so that students better
engage in the educational process and raise their attainment bar. Further reflection upon results
attained is required in order to ensure that the introduction of learning outcomes, the reform in
assessment together with the implementation of the science education strategy will ensure better
results in the next cycle of the TIMSS 2019, which will be administered as a computer-based
assessment instead of a paper-based one.

Gaetano Bugeja
TIMSS 2015 National Research Coordinator
Director, Department of Curriculum Management

November 2016
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Executive Summary

Executive Summar

The Trends in International Mathematics and Science Study (TIMSS) is a comparative
international study of mathematics and science achievement. The goal of TIMSS is to provide
comparative information about educational attainment across participating countries to enhance
teaching and learning in these two subjects. TIMSS 2015 is the sixth assessment in the TIMSS
series observing twenty years of trends in educational achievement, together with comprehensive
data on students’ contexts for learning mathematics and science at the fourth and eighth grade.
TIMSS 2015 survey took place in 57 countries and 7 benchmarking entities around the world.
Malta, together with 38 other countries and 7 benchmarking entities participated in the Grade 8
(Year 9) student assessment. Grade 4 (Year 5) students were assessed in 49 countries and 7
benchmarking entities which did not include Malta. Besides monitoring trends in achievement at
grades 4 and 8, TIMSS provides information about relative progress across years. This is the first
time that such a comparison can be carried out for same Maltese students who participated in
TIMSS 2007 and 2015 surveys. TIMSS also provides comparative perspectives on trends in
achievement in the context of different educational systems, school organisational approaches,
and instructional practices and collects a rich collection of background information from heads
of school, students and teachers.

1. Background to TIMSS 2015

e The survey takes place every four years. The first was carried out in 1995 and TIMSS 2015
was the sixth survey.

e Malta took part in this survey on three occasions, where 8" grade students were tested in both
Mathematics and Science in the 2007 and 2015 surveys and 4" grade students were tested in
these subjects in the 2011 survey.

e The 3817 Maltese students that participated in the TIMSS study included 1882 females and
1935 males. The sample comprised almost the whole population of 13-14-year olds in Form 3 and
guaranteed a maximum margin of error of approximately 1% at the 95% confidence level.

e These students, whose average age was 13.84 years, included students from 48 secondary
schools. 1982 students participated from 19 state schools, 1431 students participated from 21
church schools and 404 students from independent schools.

e The sample of 832 teachers that participated in the TIMSS study included 224 Mathematics,
119 Biology, 86 Chemistry, 261 Physics, 129 Geography and 13 Integrated Science teachers.
56.0% of these teachers teach in State, 34.6% in Church and 9.4% in Independent schools.

e Questionnaires were provided to students, mathematics and science teachers and heads of
school. The questionnaires submitted to heads of school and class teachers elicited
information about the approaches adopted by the school and teachers to the teaching of
Mathematics and Science. The student questionnaires elicited information about
demographic and economic backgrounds, educational resources at home.
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Executive Summary

e Test items were organised into fourteen test booklets with items repeated across booklets.
Each student was provided with a test booklet and had to complete the provided tasks under
test conditions.

e TIMSS identifies two dimensions - content dimension and cognitive dimension. For science
at grade 8 there are four content domains, which include Biology, Chemistry, Physics and Earth
Science. For mathematics, there are four content domains, which include Numbers, Algebra,
Geometry and Data handling and chance. In addition there are three cognitive domains in each
curriculum area, which include Knowing, Applying and Reasoning.

e Students’ knowledge and understanding of mathematics and science in the TIMSS assessment
are assessed using two question formats — multiple choice and constructed-response. Multiple-
choice questions provide four response options, of which only one is correct. Constructed-
response questions students are required to construct a written response.

e A total score is generated to measure attainment of students in Mathematics and Science. The
TIMSS achievement scale score is a rescaled version of the total score, which has a mean of
500 and a standard deviation of 100. This makes it possible to compare Mathematics and
Science scale scores at different cycles.

e TIMSS 2015 identifies four benchmarks of Mathematics and Science achievement. The low,
intermediate, high and advanced benchmarks are set at 400, 475, 550 and 625 respectively.

2. Student Attainment in Science

e Malta’s mean Science score (481) was significantly lower than the international average (500)
and was ranked 22" of 39 participating countries.

e Science attainment of Maltese students was comparable to students from United Arab Emirates
but was significantly higher than sixteen countries including Malaysia, Bahrain, Qatar, Iran,
Thailand, Oman, Chile, Georgia, Jordan, Kuwait, Lebanon, Saudi Arabia, Morocco, Botswana,
Egypt and South Africa.

e The bottom 25% of Maltese students scored less than 415 and the top 25% scored more than
557 on the Science Achievement scale.

e The proportion of Maltese students scoring more than 550 scale points in Science (28%) was
marginally lower than the international average (29%). Moreover, the proportion of Maltese
students scoring less than 475 scale points in Science (43%) was significantly higher than the
international average (36%).

e In 28 countries participating in TIMSS 2015, girls performed better than boys in Science; in
11 countries boys performed better than girls. The mean Science score for Maltese girls (485)
exceeded that of boys (477) by around 8 scale points and the difference was significant.

e On average, Independent school students scored significantly higher in Science than Church
school students who in turn scored significantly higher than State school students. Mean science
scores of girls exceed those of boys by 18.6 scale points in State schools, 2.0 scale points in
Church schools, while the mean science scores of boys exceed those of girls by 6.1 scale points
in Independent schools.
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Maltese students scored highest in Physics (490), followed by Chemistry (481), Earth Science
(481) and Biology (473). Moreover, they scored higher in tasks that required applying (489),
following by tasks that required reasoning (479) and tasks that required knowing (468).

Maltese female students scored significantly higher than males in Biology and Chemistry; while
male students scored marginally higher than females in Physics and Earth Science. In all three
cognitive domains girls scored higher than boys, however the difference was significant in the
Applying and Reasoning domains.

In the TIMSS 2015 cycle, Maltese students scored significantly higher than the 2007 cycle in all
content and cognitive domains. This significant improvement was achieved by both female and
male students.

. Student Attainment in Mathematics

Malta’s mean Mathematics score (494) was 6 scale points lower than the international average
(500) and was ranked 20" of 39 participating countries.

Mathematics attainment of Maltese students was comparable to students from Italy and New
Zealand but was significantly higher than 18 countries including Malaysia, Turkey, Bahrain,
United Arab Emirates, Georgia, Lebanon, Qatar, Iran, Thailand, Chile, Oman, Kuwait, Egypt,
Botswana, Jordan, Morocco, South Africa and Saudi Arabia.

The bottom 25% of Maltese students scored less than 436 and the top 25% scored more than
558 in the Mathematics Achievement scale.

The proportion of Maltese students scoring more than 550 scale points in Mathematics (34%)
was higher than the international average (31%). Moreover, the proportion of Maltese students
scoring less than 475 scale points in Mathematics (38%) was equal to the international average
(38%).

In 16 countries participating in TIMSS 2015, boys performed better than girls in Mathematics; in
22 countries girls performed better than boys. There was no gender discrepancy in Mathematics
attainment in Chinese Taipei. The mean Mathematics score for Maltese boys (495) exceeded that of
girls (492) by around 3 scale points and the difference was not significant.

On average, Independent school students scored significantly higher in Mathematics than
Church school students who in turn scored significantly higher than State school students.
Mean Mathematics scores of girls exceed those of boys by 5.2 scale points in State schools;
however, the mean Mathematics scores of boys exceed those of girls by 11.7 scale points in
Church schools and 18.3 scale points in Independent schools.

Maltese students scored highest in Number (501) followed by Algebra (492), Data and Chance
(487) and Geometric (484). Boys scored higher than girls in Number, while girls scored higher
than boys in Algebra, Geometry and Data and Chance.

Maltese students scored higher in tasks that required knowing (499), following by tasks that
required applying (493) and tasks that required reasoning (484). Both boys and girls scored
highest in tasks that required knowing and lowest in tasks that required reasoning.
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e In almost all four content domains (Number, Geometric shapes and Measure, Data display) and
all three cognitive domains (Knowing, Applying and Reasoning) female students attending state
schools scored higher than males; while male students attending church and independent schools
scored higher than females.

e In the TIMSS 2015 cycle, Maltese students scored significantly higher in Algebra, marginally
higher in Number and Data and Chance and significantly lower in Geometry than the 2007 cycle.
In the 2015 cycle, Maltese students scored significantly higher in Knowing and Reasoning and
marginally higher in Applying than the 2007 cycle.

4. Home Language and Home Learning Resources

e The scale score that measures home resources for learning ranges takes into consideration the
parents’ highest level of education, the availability of books an internet connection at home
and whether the student has an own room. This score ranges from 11.6 (Republic of Korea) to 8.2
(Morocco). Malta’s mean scale score (10.5) is above the international mean (10.25). Science and
Mathematics attainment are both positively and significantly related to home resources for
learning.

e The mean home resources score of students attending independent schools (11.5) is significantly
higher than students attending church schools (10.9), which in turn is significantly higher than
students attending state schools (10.0). The corresponding mean Mathematics scores of students
attending independent, church and state schools are 547.4, 521.4 and 465.6 and the corresponding
mean Science scores are 553.5, 518.3 and 443.7.

o 25.3% of Maltese students speak English almost always, 54.8% sometimes and 19.9% never
speak English at home. These proportions vary significantly between school types, where 65.7%
of students from independent schools, 22.0% from church schools and 19.5% from state
schools almost always speak English at home. On the other hand, the corresponding percentages
of students who never speak English at home are 8.9%, 18.2% and 23.5%. There is strong
evidence that students who speak the language of the tests (English) regularly tend to attain
higher scores in Mathematics and Science.

5. School Conditions and School Resources

e The proportion of Maltese students coming from economically affluent homes (32%) is
marginally higher than the international average (31%). On the other hand, the proportion of
Maltese students coming from economically disadvantaged homes (5%) is significantly
lower than the international average (36%). Both Mathematics and Science attainment are
positively and significantly related to the student’s economic background.

e 4% of Maltese schools have more than 90% English-speaking students; 6% of the schools have
51% to 90% and 90% of the schools have 50% or less English-speaking students. Schools that
have more than 50% English-speaking students scored significantly higher in both Mathematics
and Science than schools that have less than 50% English speaking students. A plausible reason
is that for both Mathematics and Science the language of instruction is English.
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The proportion of Maltese schools in which Mathematics instruction is not affected by resource
shortages (55%) is significantly higher than the international proportion (27%). There are no
Maltese schools where Mathematics instruction is considerably affected by resource shortages,
which is significantly lower than the international proportion (7%).

The scale score that measures the adequacy of resources that enhance Mathematics instruction
ranges from 12.0 (Singapore) to 8.4 (Turkey and Malaysia). Malta’s resources scale score (11.4)
is significantly higher than the international average (10.1).

The proportion of Maltese schools in which Science instruction is not affected by resource
shortages (66%) is significantly higher than the international proportion (27%). There are no
Maltese schools where Science instruction is considerably affected by resource shortages, which
is significantly lower than the international proportion (7%).

The scale score that measures the adequacy of resources that enhance Science instruction ranges
from 12.2 (Singapore) to 8.4 (Turkey and Malaysia). Malta’s resources scale score (11.6) is
significantly higher than the international average (10.2).

39% of Maltese Science teachers and 39% of Mathematics teachers indicated no problems
related to school conditions and school resources. 46% of Maltese Science teachers and 48%
of Mathematics teachers indicated minor problems; while 15% of Maltese Science teachers
and 13% of Mathematics teachers indicated moderate to severe problems. The corresponding
international proportions are 34%, 43% and 23% according to Science teachers and 34%,
44% and 22% according to Mathematics teachers.

The scale score that measures good school conditions and good school resources according to
Science teachers ranges from 11.6 (Qatar) to 7.4 (Botswana). Malta’s scale score (10.4) is
significantly higher than the international average (10.0). The scale score that measures good
school conditions and good school resources according to Mathematics teachers ranges from
11.7 (Qatar) to 7.6 (Botswana). Malta’s scale score (10.5) is significantly higher than the
international average (10.0). Attainment of students in Mathematics and Science is significantly
positive related to good school conditions and school resources.

. Job Satisfaction, Challenges and School Sense of Belonging

The proportion of Maltese heads of school who assign very high emphasis to academic success
(8%) is marginally above the international average (7%) and is comparable to United States, New
Zealand, Kazakhstan and Chinese Taipei. The proportion of Maltese Science and Mathematics
teachers who assign very high emphasis to academic success (6% and 5% respectively) are
similar to United States, New Zealand, Kuwait, Thailand and Israel and are comparable to the
international average (5% and 5% respectively)

The proportions of Maltese Science and Mathematics teachers who are very satisfied with their
job (44% and 45% respectively) are significantly lower than the corresponding international
averages (49% and 50%). The proportions of Maltese Science and Mathematics teachers who are
less than satisfied with their job (13% and 11% respectively) are significantly higher than the
corresponding international averages (9% and 7%).
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e The scale score that measures job satisfaction according to Science teachers ranges from 11.0
(Egypt, Lebanon and Chile) to 8.7 (Japan). Malta’s scale score (9.6) is significantly lower than
the international average (10.0). The scale score that measures job satisfaction according to
Mathematics teachers ranges from 11.2 (Egypt and Qatar) to 9.0 (Japan). Malta’s scale score
(9.9) is marginally lower than the international average (10.0). Attainment of students in
Mathematics and Science is significantly positive related to the teachers’ job satisfaction.

e The proportions of Maltese Science and Mathematics teachers who are faced with few challenges
at school (37% and 28% respectively) are significantly lower than the corresponding international
averages (45% and 45%). The proportions of Maltese Science and Mathematics teachers who are
faced with many challenges at school (11% and 13% respectively) are significantly higher than
the corresponding international averages (6% and 5%).

e The scale score that measures how much Science teachers cope with challenges faced at school
ranges from 11.7 (Georgia) to 8.5 (Korea and Botswana). Malta’s scale score (9.4) is
significantly lower than the international average (10.0). The scale score that measures how
much Mathematics teachers cope with challenges faced at school ranges from 11.6 (Georgia) to
9.0 (Korea). Malta’s scale score (9.1) is significantly lower than the international average (10.0).
Attainment of students in Mathematics and Science is weakly positive related to coping with
challenges faced at school.

e The proportion of Maltese students with high sense of school belonging (33%) is significantly
lower than the international average (44%), while the proportion of Maltese students with little
sense of school belonging (16%) is significantly higher than the international average (9%).

e The scale score that measures students’ sense of school belonging ranges from 11.3 (Morocco) to
8.5 (Slovenia). Malta’s scale score (9.5) is significantly lower than the international average
(10.0). Attainment of students in Mathematics and Science is significantly positively related to
students’ sense of school belonging.

e Female students attending independent and church schools have significantly higher sense of
school belonging than male students attending state schools.

7. Discipline, Safety and Bullying at School

e The proportion of Maltese heads of school reporting negligible disciplinary problems (50%)
is significantly higher than the international average (43%). Moreover, the proportion of heads of
school reporting moderate disciplinary problems (5%) is significantly lower than the international
average (11%).

e The scale score that measures students’ good behaviour at school ranges from 11.7 (Singapore)
to 8.1 (Morocco). Malta’s mean scale score (10.6) is significantly higher than the international
average indicating that students’ behaviour at school is better than most other countries.
Attainment in Mathematics and Science are significantly positively related to the students’
good behaviour at school.
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According to heads of school, state schools have the most disciplinary problems with students’
bad behaviour and church schools have the least.

The proportions of Maltese Science and Mathematics teachers indicating that they attend very
safe and orderly schools are respectively 38% and 48%, while the corresponding international
average are 45% and 46%. The proportions of Maltese Science and Mathematics teachers
indicating that they attend schools that are less than safe and orderly are respectively 10% and
6%, while the corresponding international average are 8% and 8%.

The scale score that measures safety and order at school according to Science teachers ranges
from 11.5 (Kazakhstan) to 8.3 (Botswana). Malta’s scale score (10.1) is marginally lower than the
international average (10.3). The scale score that measures safety and order at school according to
Mathematics teachers ranges from 11.6 (Ireland) to 9.0 (Botswana). Malta’s scale score (10.4) is
marginally higher than the international average (10.3). Attainment of students in Mathematics
and Science is significantly positive related to safety and order at school.

The proportion of Maltese students who hardly ever experienced bullying (64%) is marginally
higher than the international average (63%). On the other hand, the proportion of Maltese
students who are bullied on a weekly basis (7%) is marginally lower than the international
average (8%).

The scale score that measures lack of bullying at school ranges from 11.3 (Chinese Taipei and
Kazakhstan) to 8.4 (Botswana). Malta’s mean scale score (10.0) is equal to the international
average (10.0). Attainment in Mathematics and Science are negatively related to the extent of
bullying experienced by the child at school.

School bullying is significantly more prevalent between male than female students; however
bullying between female students in independent schools is significantly higher than females
attending other schools.

Level of Education and Years of Experience of Teachers and Heads of School

The proportions of Maltese Mathematics and Science teachers with a Master’s degree or a PhD
(13% and 22% respectively) are significantly lower than the corresponding international averages
(25% and 28%). However, the proportions of Maltese Mathematics and Science teachers with
a Bachelor’s degree (80% and 76% respectively) are significantly higher than the corresponding
international averages (66% and 64%). The proportions of Maltese Mathematics and Science
teachers who completed post-secondary education but did not attain a degree (7% and 2%
respectively) are considerably lower than the international averages (9% and 9%).

The proportion of Maltese teachers who majored in both Mathematics and Mathematics
Education (66%) and in both Science and Science Education (38%) are significantly higher than
the corresponding international averages (36% and 32%). The proportions of Maltese teachers
who teach Mathematics and/or Science but majored in another subject (4% and 4%) are
significantly lower than international average proportions (13% and 7%).

The relationship between students’ attainment in Mathematics/Science and teachers’ training is
very weak.
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e The proportions of Maltese mathematics and science teachers with less than 10 years teaching
experience (47% and 53% respectively) are significantly higher than the international averages
(37% and 38%). The proportions of Maltese mathematics and science teachers with at least 20
years teaching experience (15.0% and 16% respectively) are significantly lower than the
international averages (34% and 32%).

e The relationship between the students’ attainment in Mathematics/Science and teachers’ years
of teaching experience is very weak.

e During the last two years, the proportion of Maltese mathematics teachers participating in
developing Mathematics pedagogy/instruction (60%), Mathematics curriculum (54%), integrating
information technology into mathematics (57%) and addressing individual students’ needs (44%)
were higher than the international averages (59%, 50%, 50% and 42% respectively). On the other
hand, the proportion of mathematics teachers participating in developing Mathematics content
(45%), Mathematics assessment (41%) and improving students’ critical thinking or problem-
solving skills (33%) were lower than international averages (56%, 44% and 45% respectively).

e During the last two years, the proportion of Maltese science teachers participating in developing
Science pedagogy/instruction (60%), Science curriculum (60%), integrating information
technology into science (56%) and addressing individual students’ needs (49%) were higher than
the international averages (57%, 49%, 50%, and 42% respectively). The proportion of Maltese
science teachers participating in Science assessment (37%) was lower than the international
average (44%). Teachers’ participation in Science content (55%) and improving students’ critical
thinking or inquiry skills (45%) were equal to international averages.

e The proportion of Maltese heads of school with less than five years of experience (55%) is
significantly higher than the international average (32%), while the proportion with twenty years
of experience (4%) is significantly lower than the international average (12%). The average
number of years of experience of Maltese heads of school, which is around 7 years, is two years
less than the international average.

e All Maltese heads of school have a bachelor’s degree and 58% have a postgraduate degree,
which exceeds the international average proportion (50%).

9. Teaching Mathematics and Science Topics

The total annual instructional duration in Maltese schools, as reported by heads of school, is 964
hours. This is 57 hours less than the international average (1021 hours). The annual instructional
duration of Mathematics in Maltese schools, as reported by Maltese teachers is 127 hours. This is
11 hours less than the international average (138 hours).

e By mid-April, Maltese Mathematics teachers cover 89% of the TIMSS topics in Numbers in
Form 3, 77% of the Algebra TIMSS topics, 63% of the Geometry TIMSS topics and 63% of the
Data and Chance TIMSS topics. Maltese Science teachers cover 48% of the TIMSS topics in
Biology in Form 3, 82% of the Chemistry TIMSS topics, 53% of the Physics TIMSS topics and
63% of the Earth Science TIMSS topics.
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The proportion of Maltese students (8%) whose teachers emphasized science investigation in at
least half the lessons is significantly lower than the international average (27%). However, there
is no evidence that students’ attainment in Science is related to the teachers’ emphasis on science
investigation.

Maltese heads of school reported that all schools have science laboratories and this proportion
is significantly higher than the international average (85%). Moreover, 92% of heads of school
reported that science teachers have assistance available when students conduct experiments,
which is significantly higher than the international average (58%).

The proportions of Maltese Mathematics and Science teachers who allow their students to use
computers or tablets during lessons (4% and 7% respectively) are significantly lower than the
international averages (32% and 42%).

The proportion of Maltese students using the Internet to access assignments posted online by
teachers (65%) and collaborate with classmates on assignments or projects (80%) are significantly
higher than the corresponding international means (53% and 69%). On the other hand, the
proportion of Maltese students using the Internet to access the textbook or other course materials
(45%) is significantly lower than the international average (56%). The Maltese student
proportions using the Internet to communicate with the teacher (35%), find information, articles,
or tutorials to aid in understanding mathematics (58%) and find information, articles, or tutorials
to aid in understanding science (60%) are comparable to the international averages (36%, 57%
and 61% respectively).

The proportion of Maltese students who are never or almost never absent from school (66%)
is significantly larger than the international average (61%), while the proportions of Maltese
students who are absent once every two weeks (6%) or at least once a week (5%) are lower
than the corresponding international means (8% and 8% respectively). There is a very strong
relationship between absenteeism and attainment in Mathematics and Science, where students
who are rarely absent from school perform significantly better in Mathematics and Science than
their counterparts who are frequently absent.

The scale score that measures the ease of teaching Mathematics in Maltese schools due to the
lack of students’ needs ranges from 12.5 (Japan) to 8.5 (Iran and Morocco). Malta’s scale
score (10.4) is significantly higher than the international average (10.0). The scale score that
measures the ease of teaching Science in Maltese schools due to the lack of students’ needs
ranges from 12.5 (Japan) to 8.8 (Morocco). Malta’s scale score (10.6) is significantly higher
than the international average (10.0). There is a strong relationship between teaching limitations
caused by students’ needs and attainment in Mathematics and Science, where the larger the
limitations the lower the attainment.

Maltese teachers tend to give more homework in Mathematics but less homework in Biology,
Chemistry, Physics and Geography; however, attainment in Mathematics and Science is not
related to the duration to complete homework.

Church school teachers give significantly more homework in Mathematics, Biology, Chemistry,
Physics but less in Geography compared to state and independent school teachers.
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Executive Summary

10. Attitudes to Mathematics and Science

e The proportions of Maltese students who experienced very engaging teaching in Biology (59%),
Chemistry (55%) and Physics (51%) were higher than the international averages (50%, 46% and
44% respectively); while the proportions of Maltese students who experienced very engaging
teaching in Mathematics (41%) and Geography (36%) were lower than the international averages
(43% and 45% respectively).

e The scale scores that measure engaging teaching in Chemistry (10.4), Biology (10.3) and Physics
(10.2) in Maltese schools exceed the international averages (10.0); however, the scale scores
that measure engaging teaching in Mathematics (9.8) and Geography (9.4) are lower than the
international averages (10.0). There is a strong positive relationship between students’ attainment
Mathematics and Science and the extent of engaging teaching.

e The engaging teaching scale scores provided by students attending independent schools are
significantly higher in Biology, Physics and Geography; however there is no school type bias for
engaging teaching in Mathematics and Chemistry.

e The engaging teaching scale scores are significantly higher in Mathematics, Geography and
Physics for male students and significantly higher in Biology for female students; however there
is no gender bias for engaging teaching in Chemistry.

e The proportions of Maltese students who like very much learning Biology (55%), Chemistry
(51%) and Physics (35%) were significantly higher than the international averages (36%, 31%
and 27% respectively); while the proportions of Maltese students who like learning Mathematics
(17%) and Geography (20%) were significantly lower than the international averages (22% and
28% respectively).

e The scale scores that measure enjoyment of learning Chemistry (11.2), Biology (10.9) and Physics
(10.3) in Maltese schools exceed the international averages (10.0); however, the scale scores
that measure enjoyment of learning Mathematics (9.5) and Geography (9.1) are lower than the
international averages (10.0). There is a strong positive relationship between students’ attainment
in Mathematics and Science and their enjoyment of learning the subjects.

e The enjoyment of learning scale scores provided by students attending independent schools are
significantly higher in Biology, Physics, Mathematics and Geography; however there is no
school type bias for enjoyment of learning in Chemistry.

e The enjoyment of learning scale scores are significantly higher in Mathematics, Geography and
Physics for male students and significantly higher in Biology for female students; however there
is no gender bias for enjoyment of learning Chemistry.

e The proportion of Maltese students who were very confident in Biology (34%), Chemistry (35%)
and Physics (23%) were significantly higher than the corresponding international averages (26%,
21% and 18%); while the proportions of students who were very confident in Mathematics (13%)
and Geography (21%) were lower than the corresponding international averages (14% and 24%).

e The scale scores that measure the students’ confidence in Chemistry (10.8), Biology (10.2) and
Physics (10.2) in Maltese schools exceed the international averages (10.0); however, the scale
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Executive Summary

scores that measure students’ confidence in Mathematics (9.7) and Geography (9.5) are lower
than the international averages (10.0). There is a significant positive relationship between
students’ attainment in Mathematics and Science and students’ confidence in the subjects.

The confidence scale scores provided by students attending independent schools are significantly
higher in Biology, Physics, Mathematics and Geography; however there is no school type bias
for confidence in Chemistry.

The confidence scale scores are significantly higher in Mathematics, Geography and Physics for
male students; however there is no gender bias for confidence in Biology and Chemistry.

The proportion of Maltese students who strongly value Mathematics (44%) is higher than the
international average (42%); while the proportion of Maltese students who strongly value Science
(37%) is lower than the international average (40%).

The mean scale scores that measure the value Maltese students give to Mathematics (10.0) and
Science (9.9) are comparable to the international averages (10.0).

Students attending church and independent value Science subjects more than state school
students; however there is no school type bias for the value given to Mathematics.

Male students value Mathematics more than female students; however, there is no significant
gender discrepancy for the value given to Science subjects.
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Background to TIMSS 2015

Aatamund t TINSS 2019

1.1 Introduction

The Trends in International Mathematics and Science Study (TIMSS) is a comparative
international study of mathematics and science achievement. The goal of TIMSS is to provide
comparative information about educational attainment across participating countries to enhance
teaching and learning in these two subjects. TIMSS measures trends in mathematics and science
achievement at grade 4 (Year 5) and grade 8 (Year 9 [Form 3]), and monitors curricular
implementation. Figure 1 shows the countries participating in the TIMSS 1995, 1999, 2003, 2007,
2011 and 2015 cycles, where Malta participated in the 2007 and 2015 cycles for the 8" grade and in
2011 for the 4™ grade. In the 2015 cycle, Malta participated with 38 other countries and 7
benchmarking entities, including Florida, Quebec, Ontario, Dubai, Norway, Buenos Aires and Abu
Dhabi. For each participating country, Figure 1.2 displays the number of sampled students, the number
of withdrawn, excluded and absent students and the number of assessed students. The Maltese cohort
comprised 4063 students, where 82 were excluded or withdrawn because they did not satisfy the
selection criteria and 164 were absent on the day when they were assessed. This means that a total of
3,817 students participated in the assessment.

To identify the procedures and practices that are effective in improving students’ learning in
mathematics and science, TIMSS 2015 administers background questionnaires to students, their
teachers, and their heads of school. The student questionnaire, which was completed by 3,817
Maltese students aged 13-14 years, enquires aspects of students’ home and school lives, including
basic demographic information, their home environment, school climate for learning, and self-
perception and attitudes toward mathematics and science. The teacher questionnaire, which was
completed by 224 mathematics and 608 science teachers, enquires teacher characteristics as well
as classroom contexts for teaching and learning mathematics and science, and the topics taught in
these subjects. The questionnaire also asks about teachers’ backgrounds, their job satisfaction,
their views on opportunities for collaboration with other teachers and their education and training
as well as professional development. Moreover, it collects information on characteristics of the
classes, instructional time, materials, and activities for teaching mathematics and science and
promoting students’ interest in the subjects, use of computers, assessment practices, and homework.
The school questionnaire, which was completed by 47 heads of school, enquires about school
characteristics, instructional time, technology and resources, parental involvement, school climate for
learning, teaching staff, the role of head of school and students’ school readiness.
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Figure 1.1: Countries participating in the TIMSS cycles
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Figure 1.2: Number of students participating from each country in TIMSS 2015

Australia 11,968 11,568 1230 10,338
Bahrain 9% 5334 66 bl 5067 9 4918
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The TIMSS 2015 mathematics and science assessments are based on wide-ranging frame-
works developed collectively with the participating countries. For each curriculum area the frame-
works are organized around two dimensions: a content dimension specifying the content to be
assessed and a cognitive dimension specifying the thinking processes to be assessed. The TIMSS
assessments contain approximately 200 assessment items for each curriculum area, where the
majority of TIMSS items assess students’ applying and reasoning skills.
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TIMSS also administers a curriculum questionnaire to research coordinators of each country
to collect information about educational policies and the national contexts that shape the content and
implementation of the mathematics and science curricula across countries. The questionnaire is
designed to collect information about the organization of the mathematics and science curriculum in
each country, and about the content of these subjects intended to be covered up to the eighth grade.
It also includes questions on attrition and retention policies, the local or national examination system,
as well as goals and standards for mathematics and science instruction.

1.2 Selection criteria, test design and administration

Since Malta participated solely in the 8" grade survey, this report will focus on these 13
tol4-year old students who attend secondary educational institutions. In Malta, the main study was
administered in April 2015 and included all the students in this cohort who attended state and non-
state schools, A large proportion (94.7%) of these students was born in 2001 and the sample
average age (13.84 years) was comparable to other participating countries. The student sample
included 1,935 (50.7%) males and 1,882 (49.3%) females and guaranteed a maximum margin of error
of approximately 1% assuming a 95% degree of confidence. 1,982 (51.9%) students participated from
19 state schools, 1,431 (37.5%) students participated from 21 church schools and 404 (10.6%)
students participated from 8 independent schools. These sample proportions are similar to the
population proportions of students attending these school types ensuring a representative sample.
Table 1.1 shows the frequency and proportion of male and female Maltese students categorized by
school type.

Table 1.1: Maltese students categorized by gender and school type

School Type
State Church Independent
Gender Male 985 (25.8%) 740 (19.4%) 210 (5.5%)
Female 997 (26.1%) 691 (18.1%) 194 (5.1%)

The sample of 832 teachers comprised 224 (26.9%) Mathematics, 119 Biology (14.3%), 86
(10.3%) Chemistry, 261 (31.4%) Physics, 129 (15.5%) Geography and 13 (1.6%) Integrated Science
teachers. 466 (56.0%) of these teachers teach in State, 288 (34.6%) in Church and 78 (9.4%) in
Independent schools.

Table 1.2: Maltese teachers categorized by subject taught and school type

School Type
State Church Independent
Subject taught Mathematics 128 (15.4%) 74 (8.9%) 22 (2.6%)
Biology 33 (4.0%) 68 (8.2%) 18 (2.2%)
Chemistry 27 (3.2%) 47 (5.6%) 12 (1.4%)
Physics 158 (19.0%) 83 (10.0%) 20 (2.4%)
Geography 114 (13.7%) 11 (1.3%) 4 (0.5%)
Integrated Science 6 (0.7%) 5 (0.6%) 2 (0.3%)
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Since the number of assessment items for all curriculum areas is considerable it is impossible
that a student answers these items in the amount of testing time available. To resolve this overload
problem, TIMSS uses a matrix-sampling approach that involves packaging the entire assessment
pool of mathematics and science items into a set of 14 student achievement booklets, with each
student completing just one booklet. Each item appears in two booklets, providing a mechanism
for linking together the student responses from the various booklets. The booklets are designed to
be administered in two sessions, separated by a short break and the duration of each session is 45
minutes. The 14 booklets are distributed among the students in each sampled class according to a
predetermined order, so that approximately equal proportions of students respond to each booklet.

TIMSS assessments use two item formats: multiple-choice and constructed-response. The
multiple-choice items comprise four response options, of which only one item is correct. Responses
to these questions are assessed as incorrect (O points) and correct (1 point). Although multiple-
choice items can be used to assess any of the behaviours in the cognitive domains, these items are
more appropriate to measure a wide range of content in a relatively short testing time. On the other
hand, constructed-response items are more appropriate when assessing students’ ability in making
complex interpretations or evaluations. Responses to these questions are assessed as incorrect (0
points), partially correct (1 point) or completely correct (2 points).

TIMSS uses item response theory scaling methods to assemble a comprehensive picture of
the achievement of the entire student population of a country from the combined responses of
individual students to the booklets that they are assigned. This approach reduces to manageable
proportions what otherwise would be an impossible student burden, albeit at the cost of greater
complexity in booklet assembly, data collection, and data analysis.

1.3 The TIMSS Science assessment items

Analogous to earlier surveys, TIMSS 2015 identifies two dimensions - content dimension
and cognitive dimension. The content domains define the specific subject matter covered by the
assessment, and the cognitive domains define the sets of behaviours expected of students as they
engage with the content. There are four content domains in Science at the 8" grade, which include
Biology (35%), Chemistry (20%), Physics (25%) and Earth Science (20%). In addition, there are
three cognitive domains in each curriculum area, which include Knowing (35%), Applying (35%)
and Reasoning (30%). The percentages displayed in the brackets indicate the proportion of items in
each achievement booklet related to the content and cognitive domains. For each of the content
domains the Science framework identifies several topic areas to be included in the assessment. The
four content domains can be categorised as follows:

e Biology
e Characteristics and life processes of organisms
e Cells and their functions
e Life cycles, reproduction and heredity
e Diversity, adaptation, and natural selection
e Ecosystems
e Human health
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e Chemistry
e Composition of matter
e Properties of matter
e Chemical change

e Physics
e Physical states and changes in matter
e Energy transformation and transfer
e Light and sound
e Electricity and magnetism
e Forces and motion

e Earth science
e Earth’s structure, physical features
e Earth’s processes, cycles and history
e FEarth’s resources, their use and conservation
e Earth in the solar system and the universe

To respond correctly to TIMSS test items, students need to be familiar with the Science
content of the items. Just as important, however, the items were designed to elicit the use of particular
cognitive skills. The assessment framework presents detailed descriptions of the skills and abilities
that make up the cognitive domains, which are assessed in conjunction with the content. The three
cognitive domains can be described as follows:

e Knowing

¢ ldentify or state facts, relationships, and concepts; identify the characteristics or properties of
specific organisms, materials, and processes; identify the appropriate uses for scientific
equipment and procedures; and recognize and use scientific vocabulary, abbreviations, units,
symbols and scales.

e Describe or identify descriptions of properties, structures, and functions of organisms and
materials, and relationships among organisms, materials, processes and phenomena.

e Provide/identify examples of organisms, materials, and processes that possess certain stated
characteristics; and clarify statements of facts/concepts with appropriate examples.

e Applying

e ldentify or describe similarities and differences between groups of organisms, materials, or
processes; and distinguish, classify, or sort individual objects, materials, organisms, and
processes based on given characteristic and properties.

e Relate knowledge of an underlying science concept to an observed or inferred property,
behaviour, or use of objects, organisms, or materials.

e Use a diagram or other model to demonstrate knowledge of science concepts, to illustrate a
process cycle relationship, or system, or to find solutions to science problems.
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e Use knowledge of science concepts to interpret relevant textual, tabular, pictorial, and
graphical information.

e Provide or identify an explanation for an observation or a natural phenomenon using a science
concept or principle.

e Reasoning

¢ ldentify the elements of a scientific problem and use information, concepts, relationships, and
data patterns to answer questions and solve problems.

e Answer questions that require consideration of a number of different factors or related
concepts.

e Make general conclusions that go beyond the experimental or given conditions; apply
conclusions to new situations.

e Use evidence and science understanding to support the reasonableness of explanations,
solutions to problems, and conclusions from investigations.

e Convey questions that can be answered by investigation and predict results of an investigation
given information about the design; formulate testable assumptions based on conceptual
understanding and knowledge from experience, observation, and/or analysis of scientific
information; and use evidence and conceptual understanding to make predictions about the
effects of changes in biological or physical conditions.

e Plan investigations or procedures appropriate for answering scientific questions or testing
hypotheses; and describe or recognize the characteristics of well-designed investigations in
terms of variables to be measured and controlled and cause-and-effect relationships.

e Evaluate alternative explanations; weigh advantages and disadvantages to make decisions
about alternative processes and materials; and evaluate results of investigations with respect
to sufficiency of data to support conclusions.

e Make valid inferences on the basis of observations, evidence, and/or understanding of science
concepts; and draw appropriate conclusions that address questions or hypotheses, and
demonstrate understanding of cause and effect.

1.4 International Benchmarks of Attainment in Science

To enable comparison between participating countries regarding students’ knowledge and
understanding of scientific processes and relationships, seven scores were generated for each
student. Four scores are provided for content domains — Biology, Chemistry, Physics, Earth science.
Three other scores are provided for cognitive domains — Knowing, Applying and Reasoning.
Moreover, an overall Science attainment score was generated to measure students’ knowledge and
understanding of Science. The TIMSS Science achievement scale has mean 500 and standard
deviation 100 and was designed to remain constant between assessments at different cycles.

In order to aid interpretation of the survey results, these Science achievement scores are
categorized by four international benchmarks. The Advanced International Benchmark is set at a
scale score of 625, the High International Benchmark is 550, the Intermediate International
Benchmark is 475 and the Low International Benchmark is 400. Figure 1.3 provides a detailed
description of each benchmark.
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Figure 1.3: International Benchmarks of Achievement in Science
(-¥1 Advanced International Benchmark

Students communicate understanding of complex concepts related to biology, chemistry, physics and Earth
science in practical, abstract, and experimental contexts. Students apply knowledge of cells and their functions
as well as characteristics and life processes of organisms. They demonstrate understanding of diversity,
adaptation, and natural selection among organisms, and of ecosystems and the interaction of organisms
with their environment. Students apply knowledge of life cycles, and heredity in plants and animals. Students
demonstrate knowledge of the composition and physical properties of matter and apply knowledge of
chemical and physical change in practical and experimental contexts. Students communicate understanding
of physical states and changes in matter in practical and experimental contexts, apply knowledge of energy
transfer, and demonstrate knowledge of electricity and magnetism. Students communicate understanding of
forces and pressure and demonstrate knowledge of light and sound in practical and abstract situations.
Students communicate understanding of Earth’s structure, physical features, and resources as well as of Earth
in the solar system. Students show understanding of basic aspects of scientific investigation. They identify
which variables to control in an experimental situation, compare information from several sources, combine
information to predict and draw conclusions, and interpret information in diagrams, maps, graphs, and

tables to solve problems. They provide written explanations to communicate scientific knowledge.

550 [,f* a O

Students apply and communicate understanding of concepts from biology, chemistry, physics, and Earth science
in everyday and abstract situations. Students apply knowledge of cells and their functions and of the
characteristics and life processes of organisms. They communicate understanding of ecosystems and the
interaction of organisms with their environment and apply some knowledge of human health related to
nutrition and infectious disease. Students show some knowledge and understanding of the composition

and properties of matter and chemical change. They apply basic knowledge of energy transformation and
transfer and of light and sound in practical situations, and demonstrate understanding of simple electrical
circuits and properties of magnets. Students apply their knowledge of forces and motion to everyday and
abstract situations. They apply knowledge of Earth’s physical features, processes, cycles, and history, and
show some understanding of Earth's resources, their use, and conservation as well as some knowledge of
the interaction between the Earth and the Moon. Students demonstrate some scientific inquiry skills,
including selecting and justifying an appropriate experimental method. They combine and interpret
information from various types of diagrams, graphs, and tables; select relevant information to analyze and
draw conclusions; and provide short explanations conveying scientific knowledge.

475 ermediate ernational Be 3 .

Students demonstrate and apply their knowledge of biology, chemistry, physics, and Earth science in various
contexts. Students demonstrate some knowledge of characteristics and life processes of animals and human
health. They apply knowledge of ecosystems, the interaction of living things, and the adaptation of animals
to their environments. Students apply some knowledge of the properties of matter. They also show
knowledge of some aspects of force, motion, and energy. Students apply knowledge of Earth's processes,

resources, and physical features. They interpret information from tables, graphs, and pictorial diagrams to
draw conclusions, apply knowledge to practical situations, and communicate their understanding through
brief descriptive responses.

400 |5 5 O

Students show some basic knowledge of biology, chemistry, physics, and Earth science. Students apply basic
knowledge of ecosystems and adaptation of animals to their environment, show knowledge of basic facts
related to thermal and electrical conductivity and electromagnetism, and show knowledge of some basic
Earth science facts. Students interpret simple pictorial diagrams and apply basic knowledge to practical
situations.
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Figure 1.4: Item related to Earth Science at a Low International Benchmark (Applying)
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An artesian basin holds water underground in a layer of rock. Part of an artesian
basin is shown in the diagram.

waterproof rock

rock layers water-holding rock

waterproof rock

When people put pipes down into the rock layer, water rises up the pipe and
runs onto the ground.

(£.

What moves the water up the pipe?

(A) electricity
magnetism
@ pressure
(D) gravity

Figure 1.4 shows an example of a multiple-choice item related to Earth Science, which has
an ‘applying’ cognitive domain. This item is anchored at the Low International Benchmark. At this
level, students are able to use a diagram to identify what moves water from an artesian basin to the
surface. One score point is awarded for a correct answer. The mean Malta score for this item was
marginally higher than the international average.
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Figure 1.5: Item related to Physics at an Intermediate International Benchmark (Knowing)
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Figure 1.5 shows an example of a multiple-choice item related to Physics, which has a
‘knowing’ cognitive domain. This item is anchored at the Intermediate International Benchmark. At
this level, students are able to recognise the form of energy in a compressed spring. One score
point is awarded for a correct answer. The mean Malta score for this item was marginally lower
than the international average.
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Figure 1.6: Item related to Chemistry at a High International Benchmark (Applying)
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Pogiso put 20 grams of sugar in each of two beakers, Beaker | contained
50 mL of water, and Beaker 2 contained 150 mL of water, as shown in the
diagrams below.

150 mL
50 mil water
water

Beaker 1 Beaker 2

Which solution is more dilute?
(Check one box.)
The solution in Beaker 1

[} The solution in Beaker 2

Explain your answer.

There 5 mafe  water
and  Hhe Sagme ament
)% S‘d{«]ar‘ N Sealeer "y

Figure 1.6 shows an example of a constructed-response item related to Chemistry, which
has an ‘applying’ cognitive domain. This item is anchored at the High International Benchmark. At
this level, students are able to identify and explain which solution is more than dilute than another
in a given context. Two score points are awarded for a complete answer. The mean Malta score
for this item was marginally lower than the international average.
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Figure 1.7: Item related to Biology at an Advanced International Benchmark (Reasoning)
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coccococococococooo0o

Peter wants to know if carbon dioxide is given off during cellular respiratior
He sets up his investigation as shown below,

Air is pumped through the system in the direction shown by the arrow.

air - -
1 2 3 4

sodium lirne beetles lime
hydroxide water water

A, Sodium hydroxide absorbs carbon dioxide, Lime water turns from clear
cloudy in the presence of carbon dioxide.

Why are Test Tubes 1 and 2 included in the setup?

Test Tube 1:

Test Tube 2:

B. The lime water in Test Tube 4 turned cloudy.
What substance caused this to happen and how was it produced?

-:.'a.l'h(:-r’. L'Af.‘p')ﬁ;l’_l:{.. B ) .
H over made %’ff rgjl}),urm‘;m of e beetles

Figure 1.7 shows an example of a constructed-response item related to Biology, which has
a ‘reasoning’ cognitive domain. This item is anchored at the Advanced International Benchmark. At
this level, students are able to identify the gas produced and its source in this investigation about
cellular respiration. 2 score points are awarded for a complete answer. The mean Malta score for

this item was significantly lower than the international average.
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1.5 The TIMSS Mathematics assessment items and Benchmarks

There are four content domains in Mathematics at the 8" grade, which include Number
(30%), Algebra (30%), Geometry (20%) and Data and Chance (20%). The percentages displayed in
the brackets indicate the proportion of items in each booklet related to the content. The four content
domains are categorised as follows:

Number
e Whole numbers

e Fractions, decimals and integers

e Patterns and relationships

Algebra
e Expressions and operations;
e Equations and inequalities

e Relationships and functions.

Geometry

e Geometric shapes;

e Geometric measurement
e Location and movement

Data and Chance

e Characteristics of data sets
e Data interpretation

e Chance

There are three cognitive domains in each curriculum area, which include Knowing (35%),
Applying (40%) and Reasoning (25%), which are categorised as follows:

Knowing

o Recall definitions, terminology, number and geometric properties, units of measurement and

notation.

e Recognize numbers, expressions, quantities, and shapes. Recognize entities that are

mathematically equivalent.

e Classify numbers, expressions, quantities, and shapes by common properties.
e Carry out algorithmic procedures for the four arithmetic operations or a combination of these
with whole numbers, fractions, decimals, and integers. Carry out straightforward algebraic

procedures.

¢ Retrieve information from graphs, tables, texts, or other sources.
e Use measuring instruments; and choose appropriate units of measurement.

Applying

o Determine efficient/appropriate operations, strategies, and tools for solving problems for which
there are commonly used methods of solution.

13
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Show data in tables or graphs; create equations, inequalities, geometric figures/diagrams
that model problem situations; and generate equivalent representations for a mathematical
entity or relationship.

Implement strategies and operations to solve problems involving familiar mathematical
concepts and procedures.

e Reasoning

Determine, describe, or use relationships among numbers, expressions, quantities, and shapes.
Link different elements of knowledge, related representations, and procedures to solve
problems.

Evaluate alternative problem solving strategies and solutions.

Make valid inferences on the basis of information and evidence.

Make statements that represent relationships in more general and more widely applicable
terms.

Provide mathematical arguments to support a strategy or solution.

To enable comparison between participating countries regarding students’ knowledge and

understanding of mathematical processes and relationships, seven scores were generated for each
student (four scores for content domains and three scores for cognitive domains) The TIMSS
Mathematics achievement scale has mean 500 and standard deviation 100. Benchmark scores are
described in Figure 1.8.

Figure 1.8: International Benchmarks of Achievement in Mathematics

¥ 8 Advanced International Benchmark

Students can apply and reason in a variety of problem situations, solve linear equations, and make
generalizations. They can solve a variety of fraction, proportion, and percent problems and justify their
conclusions. Students can use their knowledge of geometric figures to solve a wide range of problems about
area. They demonstrate understanding of the meaning of averages and can solve problems involving
expected values.

550

e i @)

Students can apply their understanding and knowledge in a variety of relatively complex situations. They can
use information to solve problems involving different types of numbers and operations. They can relate
fractions, decimals, and percentages to each other. Students at this level show basic procedural knowledge
related to algebraic expressions. They can solve a variety of problems with angles including those involving
triangles, parallel lines, rectangles, and similar figures. Students can interpret data in a variety of graphs and

solve simple problems involving outcomes and probabilities.

475

Students can apply basic mathematical knowledge in a variety of situations. They can solve problems involving
negative numbers, decimals, percentages, and proportions. Students have some knowledge of linear
expressions and two- and three-dimensional shapes. They can read and interpret data in graphs and tables.

They have some basic knowledge of chance.

Low International Benchmark O

Students have some knowledge of whole numbers and basic graphs.
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Figure 1.9: Item related to Data and Chance at a Low International Benchmark (Knowing)
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Hong Kong SAR 95 (09 ©
Korea, Rep. of 05 (0.9 ©
Chinese Taipel 05 (09) ©
Japan 93 (.1 ©
England 0 o
Slovenia g o
Ireland mi o
Lithuania 8905 ©
Australia g3 o
Hungary g (l.7) ©
Canada 86 (13) ©
MNew Zealand B4 ©
Italy 8501 ©
United States B0 ©
Norway (9) B8 ©
Russian Federation 8418 ©
Malta 8115 ©
Georgia 81210

Thailand £1(1.9)

United Arab Emirates 79 (0.9)

Israel 78 (1.5)

Sweden 78 (1.8)

Bahrain 75 (1.9)

Malaysia 75 (1.6)
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The pictogram shows how many pizzas a shop sold in four months,

January @)"ﬁ {%_%{} % @
February @' %} Ei_*%; Ei_*éj %% represents 20 pizzas
March %W %ﬁ % -
Apil %{; -:%:%;I {%; @

Cne of these tables shows the same information, which one?

Month Pizzas Sold
January &l
@ February &0
March &0
April al
Montk Pizzas Sold
January 70
® February &0
March &l
April 70
Muonth Pirras Sold
January 70
© February 140
March ]
April 70
Month Pirzas Sold
January i)
® February A0
March 7o
April )

Figure 1.9 shows an example of a multiple-choice item related to Data and Chance, which has
a ‘knowing’ cognitive domain. This item is anchored at the Low International Benchmark. At this
level, students are able to identify the table that matches the information shown in the pictograph. 1
score point is awarded for a correct answer. The mean Malta score for this item was significantly higher

than the international average.
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Figure 1.10: Item related to Numbers at an Intemediate International Benchmark (Knowing)
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Figure 1.10 shows an example of a constructed-response item related to Numbers, which
has a ‘knowing’ cognitive domain. This item is anchored at an Intermediate International Benchmark.
At this level, students are able to recognize the commutative properties of numbers. 2 score points
are awarded for a complete answer. The mean Malta score for this item was marginally lower than
the international average.

16



Background to TIMSS 2015

Figure 1.11: Item related to Algebra at a High International Benchmark (Applying)

Singapore 8116 O
Hong Kong SAR 1819 O
Korea, Rep. of 709 o
Chinese Taipei T6(14) O
Russian Federation 500 O
Japan 408 O
Kazakhstan 03 o
Canada 6416 O
United States 60015 ©
Lithuania 50 (26 ©
Ireland 571012 ©
England 56 (19 ©
Malta 5621 ©
lsrael 521
Australia 52 (19)
Georgia 51(2.8)
Bahrain 50 (25)
Iran, Islamic Rep. of 50 (11)
United Arab Emirates 50 (14)
Mew Zealand 9020
Hungary 48 (A7)
Italy 48 (1.3
Turkey 47 25
Norway (9) 47 (2.6)
Lebanon 46 (29)
Qatar 46 (16) ®
Slovenia 5 ®
Egypt 5023 ®
Sweden 44y =
Kuwait 41025 ®
Marocco /0y =
Jordan "Ry @
Thailand B4y =
Malaysia B0 ®
Botswana (9) 09 =
Oman g =
South Africa (9) 13 =
Chile 1008 ®
Saudi Arabia /20 =

The shape above is a rectangle, with length [, and width w.

If the length is doubled and the width stays the same, which formula gives the
area (A) of the new rectangle?

@ A=21+2w

(B) A=2l+dw

. A=2lw

@O A=dlw

Figure 1.11 shows an example of a multiple-choice item related to Algebra, which has an
‘applying’ cognitive domain. This item is anchored at the High International Benchmark. At this level,
students are able to identify the formula that represents a situation involving the area of a rectangle. 1
score point is awarded for a correct answer. The mean Malta score for this item was significantly higher

than the international average.
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Figure 1.12: Item related to Geometry at an Advanced International Benchmark (Reasoning)
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Figure 1.12 shows an example of a multiple-choice item related to Geometry, which has a
‘reasoning’ cognitive domain. This item is anchored at the Advanced International Benchmark. At
this level, students are able to use Pythagoras theorem to find the perimeter of the trapezium. 1 score
point is awarded for a correct answer. The mean Malta score for this item was significantly lower than
the international average.
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1.6 Report Structure

Chapter 2 presents the international and national results for Science in TIMSS 2015.
Firstly, the overall mean Science attainment scores of 8™ grade students are compared between the
participating countries and then the mean scores are compared for the content and cognitive
domains. The reporting of these results includes both mean scores and percentages achieving the
international benchmarks, as both are important. In some graphical displays the 95% confidence
intervals of the average Science achievement scores, quartiles and other percentiles are also
provided. Performance in Science is also compared between the 2007 and 2015 cycles and between
boys and girls for each country separately. This chapter also contrasts overall achievement in Science
scores of Maltese students attending different school types.

Chapter 3 follows the same path of chapter 2 by presenting the international and national
results for Mathematics in TIMSS 2015. Mathematics attainment scores of 8" grade students are
compared between the participating countries and then are compared for the content and cognitive
domains. Performance in Mathematics is also compared between the 2007 and 2015 cycles and
between boys and girls for each country separately. This chapter also contrasts overall achievement
in Mathematics of Maltese students attending different school types.

Chapter 4 analyzes student-level factors, including home background and student activities and
attitudes that are potentially related to student achievement. In particular, this chapter presents detailed
information about students’ home educational resources and students’ spoken language at home. A
scale score is generated for some of these issues which will be used to identify differences between
participating countries.

Chapter 5 describes the school-level contexts in which the students learn mathematics and
science both locally and internationally using the information provided mostly supplied by heads
of school and partly by teachers. This chapter analyzes the school composition by student
economic background, the effect of Science and Mathematics resource shortages on instruction
and problems encountered with school conditions and resources. A scale score is generated for
some of these issues which will be used to identify differences between participating countries.

Chapter 6 describes the views of heads of school and teachers regarding a number of school-
related issues. It highlights their perspective regarding the school emphasis on academic success
in Mathematics and Science. Moreover, this chapter addresses other issues related to teachers’ job
satisfaction, challenges faced by teachers and students’ sense of school belonging. A scale score
is generated for some of these issues which will be used to identify differences between
participating countries.

Chapter 7 describes the views of heads of school and teachers regarding school safety. It
examines school discipline problems, order and safety at school and school bullying. A scale score
is generated for some of these issues which will be used to identify differences between
participating countries.

Chapter 8 describes the teachers’ and heads of school formal education and their years of
experience. It also investigates teachers’ participation in professional development in Mathematics
and Science in the last two years.
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Chapter 9 is related to classroom instruction and provides information about the teaching
duration of Mathematics and Science, percentages of students who are taught the TIMSS Science
and Mathematics topics, computer activities during mathematics lessons, resources available for
science experiments, teachers’ emphasis on science investigation, computer activities during science
and mathematics lessons, prevalence of Internet use by students for schoolwork, duration of assigned
mathematics and science homework, limitation encountered when teaching students with needs and
student absenteeism from school. A scale score is generated for some of these issues which will be
used to identify differences between participating countries.

Chapter 10 is related to student engagement and attitudes. In particular, this chapter presents
information about students’ views on engaging teaching in science and mathematics lessons and
assesses how much they like and value these subjects and feel confident. A scale score is generated
for most of these issues which will be used to identify differences between participating countries.
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tnmant i

s’ A BRI

2.1 Introduction

This chapter presents the international and national results for Science in TIMSS 2015.
Firstly, the overall mean Science attainment scores of 8" grade students are compared between
the participating countries and then the mean scores are compared for the content and cognitive
domains described in Chapter 1. Performance in Science is displayed by comparing mean scores
and comparing percentage of students achieving the international benchmarks. In some graphical
displays the 95% confidence intervals of the average Science achievement scores, quartiles and
other percentiles are also provided. Attainment in Science is also compared between boys and girls
for each country separately. This chapter also contrasts overall achievement in Science between
Maltese students attending different school types and between Maltese students participating in
the 2007 and 2015 cycles. The seven benchmarking entities (Florida, Quebec, Ontario, Norway,
Dubai, Buenos Aires and Abu Dhabi) are excluded from this analysis.

2.2 Overall Achievement in Science in TIMSS 2015

Singapore, Japan, Chinese Taipei, Republic of Korea, Slovenia, Hong Kong and Russian
Federation attained the highest mean scores in Science of the participating countries in TIMSS
2015 for 8" grade students. The mean Science score of Singapore was significantly higher than
those of all other participating countries. Malta’s average Science score (481) was significantly
lower than the international TIMSS mean Science score (500) implying that attainment in Science
of 8" grade Maltese students is significantly lower than the average Science attainment of the
participating countries. Science attainment of Maltese students was comparable to students from
United Arab Emirates (477) but was significantly higher to 16 countries including Malaysia (471),
Bahrain (466), Qatar (457), Iran (456), Thailand (456), Oman (455), Chile (454), Georgia (443),
Jordan (426), Kuwait (411), Lebanon (398), Saudi Arabia (396) Morocco (393), Botswana (392),
Egypt (371) and South Africa (358). The 21 countries that scored significantly higher than Malta in
Science included Singapore (597), Japan (571), Chinese Taipei (569), Republic of Korea (556),
Slovenia (551), Hong Kong (546) Russian Federation (544), England (537), Kazakhstan (533),
Ireland (530), United States (530), Hungary (527), Canada (526), Sweden (522), Lithuania (519),
New Zealand (513), Australia (512), Norway (509), Israel (507), Italy (499) and Turkey (493).
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Figure 2.1: Distribution of Science achievement
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The 5™ and 95" percentiles of the Maltese Science scores were 284 and 640 respectively, which
implies that the bottom 5% of the students scored lower than 284 and the top 5% scored higher

than 640. The 10™, 251 50" 75 and 90" percentiles are 331, 415, 492, 557 and 610 respectively.
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Figure 2.2: Multiple Comparison of Mean Science Achievement
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Figure 2.1 displays the mean Science scores on the TIMSS achievement scale, which are

listed together with the standard errors for each country. The standard error refers to uncertainty
in estimates resulting from random fluctuations in samples. The smaller the standard error, the

better the sample’s score is as an estimate of the population’s score. The 95% confidence intervals,

which are shown graphically as the darkened areas on the achievement distribution, provide a
range of values for the actual mean Science score if the whole population of students had to be

included in the study. Mean Science scores of two countries differ significantly when their

corresponding confidence interval are disjoint (do not overlap).

Figure 2.2 depicts whether or not the differences in average achievement between pairs of

countries are statistically significant. Selecting a country of interest and reading across the table,

an arrow pointing up indicates a significantly better performance and an arrow pointing down
indicates a significantly poorer performance than the comparison country. The absence of an arrow

indicates no significant difference in performance.
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Figure 2.3: Percentiles scores of Science Achievement

Sth 10th 25th S0th 75th 90th 95th

Country Percentile Percentile Percentile Percentile Percentile Percentile Percentile
Australia 369 (5.5) 403 (4.2) 459 (4.1) 516 (2.9) 569 (2.3) 614 (29) 639 (3.6)
Bahrain 285 (5.3) 335 (3.7) 394 (43) 471 (2.8) 541 (2.2) 597 (4.0) 630 (4.7)
Botswana (9) 194 (5.8) 240 (44) 322 (48) 031032 1027 52403.0) 553034
Canada 407 (5.3) 434 (42 481029 529 (2.5) 575122 613 (2.6) 635 (34
Chile N7 (63) 345 (4.2) 395 (4.5) 455 (3.9) 511 (3.6) 558 (3.0 584 (5.1)
Chinese Taipei 417 (44) 456 (3.4) 519 (3.2) 579 (2.6) 629 (2.6) 668 (3.4) 690 (3.5)
Egypt 176 (6.3) 218 (5.4) 291 (5.5) 375 (5.3) 455 (5.0) 517 (44) 551 (5.5)
England 399 (8.2) 425 (5.9) 430 (5.3) 540 (5.3) 595 (4.6) 640 (4.6) 665 (4.5)
Georgia 291 (7.5) 328 (6.5) 386 (4.5) 448 (3.1) 505 (4.2) 550 (3.9) 576 (4.6)
Hong Kong SAR 418 (9.5) 454 (6.8) 504 (4.3) 552 (3.5) 593 (33) 631 (4.7) 653 (5.4)
Hungary 377 (10.0) 416 (7.1) 473 14.5) 532039 588 (3.9 633 (4.2) 658 (5.3)
Iran, Islamic Rep. of 308 (5.2) 341 (4.6) 305 (4.2) 457 (4.5) 519 (5.2) 570 (6.9) 602 (9.2)
Ireland 387 (103) 44 (6.3) 482 (3.7) 537 (24) 585 (2.5) 627 (2.9) 650 (4.6)
Israel 320 (9.1) 363 (7.9) 440 (6.2) 516 (4.3) 582 (4.1) 634 (3.6) 662 (4.7)
Italy 366 (5.2) 397 (6.4) 450 (3.6) 503 (2.7) 552 (2.5) 593 (1.5) 618 (4.3)
Japan 440 (5.0) 472 (4.1) 523 (3.1) 575 (2.1) 624 (2.2) 663 (2.5) 686 (2.5)
Jordan 246 (9.2) 292 (6.6) 361 (4.3) 435(3.9) 499 (3.0) 547 (29) 577 (6.0)
Kazakhstan 385 (6.6) 418 (6.5) 473 (5.1) 532 (5.2) 593 (4.8) 647 (7.0) 683 (9.3)
Korea, Rep. of 423 (3.9) 453 (3.1) 505102.3) 558 (2.5) 609 (2.6) 653 (3.4) 679 (4.3)
Kuwait 224 (10.0) 264 (8.1) 336 (7.8) 415 (6.0 488 (54) 550 (8.8) 585 (9.5)
Lebanon 278 (9.4) 263 (83) 326 (7.1) 401 (6.9) 471 (5.6) 530 (5.2) 562 (7.1)
Lithuania 385 (6.5) 416 (5.0) 467 (4.2) 524 3.2) 574 (3.1} 616 (4.3) 640 (7.0
Malaysia 303 (9.5) 341 (9.0) 409 (7.5) 479 (4.7) 539 (3.2) 586 (2.8) 612 (3.3)
Malta 254 (6.9) 331 (5.5) 415 (2.8) 497 (24 557 (2.4) 610 (3.2) 640 (4.4)
Morocco 255 (4.2) 284 (3.5) 334 (3.5) 393 (27 452(2.7) 504 (3.4) 533 (3.5)
New Zealand 357 (6.8) 392 (5.0) 453 (4.2) 518 (3.5) 576 (3.3) 625 (3.9) 652 (5.00
Morway (9) 374 (5.6) 407 (4.9) 458 (4.1) 513 (27) 562 (3.0) 6051033) 631 (4.0
Oman 281 (63) 322 (54) 390 (43) 461129 526 (3.1) 576 (27) 604 (2.9)
Qatar 266 (5.6) 307 (4.6) 379 (5.1) 462 (3.9) 538 (3.8) 598 (4.9) 630 (5.2)
Russian Federation 413 (6.7) 442 (6.2) 494 (6.5) 547 (4.7) 596 (3.9) 640 (5.0) 666 (5.6)
Saudi Arabia 231 (7.8) 269 (6.1) 330 (5.3) 398 (4.7) 466 (4.7) 5211(8.2) 555 (9.9)
Singapore 430 (8.5) 475 (8.7) 547 (5.4) 609 (3.5) 657 (2.5) 606 (2.3) 718 (2.8)
Slovenia 419 (7.2) 451 (3.8) 500 (3.3) 554 (3.0) 605 (2.7) 647 (3.7) 672 (4.0)
South Africa (9) 191 (4.8) 224 (4.6) 283 (4.8) 350 (6.0) 426 (8.9) 504 (10.6) 548 (12.5)
Sweden 368 (11.5) MmaEa 4711047 528 (3.6) 582 (4.0 626 (1.9) 649 (5.2)
Thailand i1 (42) 352 (5.1) 399 (4.5) 456 (4.3) 5111(5.5) 558 (5.6) 590 (9.0)
Turkey 329 (73) 366 (4.7) 431 (4.6) 493 (4.7) 560 (4.5) 614 (5.2) 645 (6.4)
United Arab Emirates 293 (6.0) 333 (47) 405 (3.8) 484 (2.5) 554 (3.00 608 (2.5) 639 (3.9)
United States 388 (5.1) 41 (42 475 (1.5) 535 (3.5) 588 (3.1) 631(2.9) 656 (3.5)

Figure 2.3 shows the ranges in Science achievement for the middle group of students
(25" to 75" percentiles) and for the lowest and highest attainers (5" and 95" percentiles). For
high performing countries the difference between the 5 and 95 percentile was around 250
points; while, for low performing countries the difference between the 5™ and 95" percentile was
slightly above 350 points. This indicates that in low performing countries Science scores are
more dispersed than high performing countries. In Malta, the difference between the 25" and
75" percentile is 142 scale points, the difference between the 10" and 90" percentile is 279 and
the difference between the 5" and 95 percentile is 356 scale points. These percentile scores are
essential to display the proportion of students in different countries below or above a specified
threshold scale score. For instance, the 95" percentile for Malta is equal to the 90" percentile for
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England indicating that the top 5% of students in Malta has the same level of Science attainment
as the top 10% in England. The 5 percentile for Malta is equal to the 10" percentile for Morocco
indicating that the bottom 5% of students in Malta has the same level of Science attainment as
the bottom 10% in Morocco. The 25" percentile for Malta is equal to the 50" percentile for Kuwait
indicating that the top 75% of Maltese students have a better Science score than the bottom half
of Kuwaiti students

Figure 2.4: Percentage of students reaching International Benchmarks in Science

Advanced High Intermediate Low
Pmlﬂltiﬁ:::mmhg Benchmark | Benchmark | Benchmark | Benchmark

EEHOREEEN (625) (550) (475) (400)
Singapore * o Q| 414 4.7 90 (1.1) 97 (0.5)
Chinese Taipei L O —0 7 (1) 63 (1.1) 86 (0.6) 9 (03)
Japan L 4 Q —0| 2M4(10) 63 (1.1) 9 (0.6) 08 (0.2)
Korea, Rep. of & O & O 19 (1.0) (1.2 85 (0.8) 97 (0.4
Slovenia L] Q ® o 1710 2013 84 1.0) 07 (0.4)
Kazakhstan L O W 0 15 (1.5) 41 (17 T4 (1.8) 93 (0.8)
England * 0 » 9] 14(1.2) 45 (1) g 95 (0.8)
Russian Federation L O ! O 14(1.2) 49 (11) 81 (1.8) 06 (0.6)
Israel L Cr L 0 12(1.0) 37 (1.6) 4 (1.7) 84 (12)
Hungary L 2 Qr L o 12 (1.7) 42 (1.6) T 92 (0.9)
United States L O L O 12 (0.9) 4014 75 (1.2) 93 (07)
Hong Kong 5AR L . ——0 12 (13) ST 85 (1.5 9 (0.8)
Ireland L O L O 10 (0.7) 4 (14) T7(13) 04 (0.9)
Sweden L Q L 4 o] 10 (1.0) 40 (1.8) 73 (1.6) 92 (1.0)
New Zealand & O & O 10 (0.9) 36013 67 1.5 88 (1.0)
Turkey — Q L O 8 (0.9) 0 (17 59 (1.6) 8 (1)
Lithuania —# O & o] 8 (0.9) 36 (14) 7204 93 (0.8)
Australia — i 4 Q T (0.46) #(12) 69 (13) 91 (0.8)
Malta — Or L 0 7(0.6) 8 (0.7) 57 (0.8) 79 (0.7)
Canada — Q3 L Q T (0.5) B (14 78 (1.1) % (0.5)
United Arab Emirates  |—@ O & { T7(05) 26 (0.9) 53 (0.9) 76 (0.8)
Norway (9) — 0 $ 0 6 (0.6) 1(13) 68 (1.4) 91 (0.9)
Qatar — O L 9] 6 (0.6) 21 (0.9 46 (1.2) 70 (13)
Bahrain iy O & 0 6 (0.5) 22 {0.7) 40 (1.0) 3L
Italy —i O L 5] 4(0.5) 26 (1.3) 4 (1.2) 89 (1)
Malaysia s o 3 Q 1{03) (1) 52 (1.9) 17 (19)
Iran, Islamic Rep. of — i L 2 307 15 (1.5) 4219 73 (15)
Oman —# o] # O 103 17 (0.8) 45 (1.0) 12 (12)
Thailand -0 » Q 2 (0.6) 12 (15) 41 (23) 75 (1.8)
Kuwait -»—C L o 2 (0.6) 10 (13) 8 (17) 55 (1.9)
Chile . o & 0 1(03) 12 (09) 40 (1.6) 75 (1.6)
Jordan O L o] 1(03) 9(0.7) (12 63 (14)
South Africa (9) [y S 1(0.4) 5{1.0) 14 (1.8) 12(23)
Georgia O L 5] 1(03) 10(0.9) 38 (14 10 (1.6)
Saudi Arabia [y . Q 1(03) 6(0.9) 212 (1.5) 49 (19)
Lebanon [ e & 8] 1{0.2) 7(0.8) 1417 50 (22)
Botswana (9) '] 0{0.) 5(04 PER (IR} (.1
Egypt 0(0.1) 5(0.4) 012 47 (1.6)
Morocco O 01{0.7) 1{03) 17 (0.8) 47 (1.2)
International Median [ O F Fe) 7 L] 4 B
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Figure 2.4 shows the proportion of students within the International Benchmarks, described
in Chapter 1, for countries participating in TIMSS 2015. The international average shows that 7%
of the students have a Science attainment score above 625, 22% have a Science attainment score
between 550 and 625, 35% have a Science attainment score between 475 and 550, 20% have a
Science attainment score between 400 and 475 and the remaining 16% have a Science attainment
score below 400. The proportions for Malta are respectively 7%, 21%, 29%, 22% and 21%. The
proportion of students in the advanced benchmark category was highest in Singapore (42%) and
lowest in Botswana, Egypt and Morocco (approximately 0%), while the proportion of students in
the low benchmark category was highest in South Africa (68%) and lowest in Japan (2%).

2.3 Gender Differences in Overall Science Attainment

Figure 2.6 shows that in 14 countries girls performed significantly better than boys in
Science, which include Saudi Arabia (55), Bahrain (50), Kuwait (47), Oman (45), Jordan (41),
United Arab Emirates (31), Qatar (30), Botswana (22), Thailand (20), Turkey (19), Lebanon
(10), Malaysia (10, Malta (8) and Morocco (7). There are five countries where boys performed
significantly better than girls in Science, which include Hungary (17), Chile (12), Hong Kong
(10), Italy (10) and United States (5). In the remaining countries, gender discrepancy in Science
achievement scores was not significant. The values in the brackets display the difference in the
mean Science scores between the gender groups.

Figure 2.5: Science Performance of Maltese students by gender and school type
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In 13 countries differences in mean Science scores were small (4 scale points or less) and
were not found to be significant at the 0.05 criterion. The mean Science score for Maltese girls
(485) exceeded that of boys (477) by around 8 scale points. Figure 2.5 shows that girls perform
better in Science than boys in state and church schools, while boys perform better than girls in
Independent schools. Gender bias in mean Science scores was significant in state schools only.

Figure 2.6: Gender differences in Science Performance

Gender Difference
Percent of irls Boys
Students Scored Higher Scored Higher
Saudi Arabia SI(l6) 423 (49) (16 368 (80) 55 9.5) —
Bahrain 48 (0.9) 4921(3.2) 52 (0.9) 42 (34) 50 (5.0 —
Kuwait 50 (2.5) 434 (5.1) 50 (2.5) 187 (82) 47 (80 —
Oman B80 4789 (17 43036 4544 —
Jordan 06 447 (40) S0[26)  405(53) 41 (67) —
United Arab Emirates 0025 492035 S0[25) 461 (44) 31 (67) —
Qatar S030) 4738 R0 415D 30 (6.0) —
Botswana (9) 51 (0.6 403 (3.3) 49 (0.6) 381 3.0 233 —
Thailand 54015 465 [4.4) 46 (1.5) 45 (5.2 20 (48 —
Turkey 48 (0.8) 503 (4.1) 52 (0.8) 434 (4.5) 1930 |
Egypt 5323 359 03 W4(54) 13 (75) -
Lebanon S3(16) 403 (49) 06 96T 10 (47) -
Malaysia 018 476 (40) S0[18  466(48) 1035) -
South Africa (9) SI(L) 362 (67) Q) 3BES) 9(51) -
Malta 49 (0.3) 485 (2.2) 51 (0.3) 477 2.2 830 -
Morocco 46 (0.7) 397 (23) 54 (0.7) 034 70300 u
Kazakhstan 49 (0.9) 536 (52) 51009 530 (4.5) 6 (3.9 [ |
Israel @012 S04 S1(12) S04 (47) 6(4.1) m
Iran, Islamic Rep. of B9 450 (44) 52{09) 454 (66) 5 8.0) .
Slovenia 800 5328 Q07 927 4027 [
Ireland () 53128 S0 52909 1037) i
England 511(1.6) 537 {4.7) 49 (1.6) 536 (4.5) 1{5.2)
Japan 5101.0) 51 (2.2) 49 (1.0 570 (2.5) 137
Lithuania 5008 520033 S0[08 519034 13.)
New Zealand S1200 51337 QR0 51243 1(42)
Georgia (09 444033 51{09) 443039 1)
Sweden B0 SBMAY S2[10) SRS 1034)
Singapore 49 {0.6) 596 (3.3) 51 {0.6) 597 (4.0) 1(37
Chinese Taipei 49 (0.8) 568 (2.3) 51(0.8) 511 (26) 3(18) 1
Korea, Rep. of 47 (0.5) 554 (2.2) 53 (0.5) 557 (2.8) EX PN 1
Norway {9) {7 507 3.1) w7 5132 4029 '
Russian Federation B9 542 (46) S1{09)  546(43) 4030 '
Canada S1(10) 5402 Q0 SOT) 523 .
Australia 51018 510 (3.4) 49 {1.6) 515 (3.0) 534 |
United States 50 (0.8) LYIREN) 50 {0.8) £33 (3.0) 50 [
Italy 49 (0.8) 494 (3.0) 51 (0.8) 504 (2.6) 107 |
Hong Kong SAR g0 S04 SN 55149 10 (45) -
Chile 818 448036 S21(18 460 (41) 1248 -
Hungary W09 519039 009 55 [36) 732 pr—
International Avg. 50 (0.2) 401 (0.6) 50 {0.2) 481 (0.7)
. Difference is statistically significant . Difference is not statistically significant

27



Students’ Attainment in Science

2.4 Attainment in Science in Content and Cognitive domains

Figure 2.7 displays the mean Science attainment score in the Content domains. Mean scores
range from 348 to 609 in Biology, range from 369 to 593 in Chemistry, range from 359 to 608 in
Physics and range from 330 to 581 in Earth Science. Singapore tops the list in Biology,
Chemistry and Physics, while Chinese Taipei tops the list in Earth Science.

Figure 2.7: Achievement in Science Content domains

Biology Chemistry Physics

(75 items) (43 items) (53 items)

Average Average

Scale Score Scale Score
Singapore 597 (3.3) 609 (3.5) 336 ® @ G08(31) O @ 56536 2 ®
Japan 571 (1.8) 570 (2.9) 570 (2.4) 570 (23) 574 (2.0) o
Chinese Taipei 569 (2.1) SE5 () @ 92T O o ® 581 (2.7) o
Korea, Rep. of 556 (2.2) 554 (2.7) 550 (250 ® Sed28) © 554 (2.7)
Slovenia 551 (24) 548 [2.8) 552 (28) ML 29 = 564 (19) i ]
Hong Kong SAR 546 (3.9) 549 [4.7) 5641 = 041 @= 558 (43) o
Russian Federation 544 (4.3) 44y @® FLE 4T O L4 (4.7 532 (47) ®
England 537 (3.8) 5420400 © 5045 @ £35 (3.9) 536 (4.0)
Kazakhstan 533 (44) 50048 @ 5545 O 53050 © S0E (5.4) w
Ireland 530 (2.8) 53429 © 736 ™ 2530 = 542 30) o
United States 530 (2.8) SM0(29) © 932 @ 5629 @® 535 3.0) o
Hungary 527 (3.4) M3 = 3435 O 531 (4.0) LY NEL] )
Canada 526 (2.3) 5 24 © My @ iy @ 532(23) a]
Sweden 527 (34) 520 [3.6) 5236 ™ 54 (37 532 (45) 4]
Lithuania 519 (2.8) 521 (3.7) 517 (3.2) 336 @ 518 (33)
Mew Zealand 513 (3.7) S35 O 498 (35) @ gz @™ 57 (386) o
Australia 512 (4T) 52028 © 493 (33) @™ Wmsn W= 512 (19) i)
MNorway (9) 509 (2.8) 502028 @™ SBEi2e @ 512 3.0) 523 (33) o
Israel 507 (3.9) 504 (4.2) 516 (46) © 508 (400 493 (400 i
Italy 499 (2.4) 49 (26) = 487 (24) @™ 496 (2.5) 514 (28) o
Turkey 493 (4.0) 491 [4.1) 493 [4.7) 50642y © 47 (39) i
Malta 431 (1.6) aq3ien @ 481 (2.1) 490 (18 © 481 (2.5)
United Arab Emirates 477 (23) a5 @ #/En O 5025 @ 475 (24)
Malaysia 471 (4.1) 466 (44) @ 473 (4.0) 480 (39 © 450 (45) Ll
Bahrain 466 (1.3) 45926 O 462 (2.8) 461 (26) = 461 (35)
Qatar 457 (3.0 454 (3.00 455 (36) 459 (3.4) 6 (3.7) "
Iran, Islamic Rep. of 456 (4.0 a45(18 = 458 (4.6) g5044) © 439 (45) ®
Thailand 456 (4.2) 466 (4.1) © 445 49 = 437 (46) = 450 (45) o
Oman 455 (.7) 454 (2.7} 452 (A7) 449 30 = 456 (2.4)
Chile 454 (3.1) 459 (35 © 43336 @ 42938 @ 464 (3.2) o
Georgia 43 (3.7) a7(31) © 45637 O 49 4e) @ 420 (3.6) w
Jordan 426 (34) 20039 @™ 43338 © 424 (3.6) 416 (3.0) =
Kuwait 411 (5.3) 40259y = 413 (5.7) 411 (5.1) 408 (5.7)
Lebanon 398 (53) 66(62) @ 286 © 412 (66) © 365 (6.4) "
Saudi Arabia 396 (4.5) 397 5.1) ETFNET . 3W/553) = 403 (43) i)
Morocco 393 (15) |ORS @™ AN (30 0 © 395 (2.9) 395 (2.2)
Botswana (9) 392 (27 o7 o 390 (3.8) 38428 @™ 368 (3.0) =
Egypt 71 (43) MB(B0) @ 0 3550 © 2 WEMAT) ©  ¥IEE @
South Africa (9) 358 (5.8) 356 (5.9) 35RO 359 (5.5) 330 (6.4) i
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Malta’s mean attainment score is highest in Physics (490) and lowest in Biology (473),
where both scores are significantly different from the overall mean Malta science score (481). The
mean attainment scores in Chemistry (481) and Earth Science (481) are comparable to the overall
mean. The arrows indicate significant difference from the overall mean score of each country.

Figure 2.8: Achievement in Science Cognitive domains

Reasoning
(52 items)
Difference
sm from Overal
Science Score
Singapore 597 (3.2 594 (34) S0 ® 6034 g @ 595 (3.2) 200 @
Japan 571101.8) 567 (2.2) G412 @™ 55019 4(08 © 570 (2.1) -1(10)
Chinese Taipei 569 (2.1 589 (23) 0(13) O 5650 4010 ® 560 (2.0) 4013 9@
Korea, Rep. of 556 (2.2 555 (29) 0 (2.0) 552 (2.2) 3013 2 ® 560 (2.8) 5(.) @
Slovenia 551124) 558 (2.6) 7070 @ 54703 4012} ® 550 (2.3) -1(13)
Hong Kong SAR 546 (3.9) 547 (37) 2(10) 541 (4.3) 515 ® 550 (4.4) 4014 O
Russian Federation 544 (4.2 558 (5.2) 422 O 53846 4018 ® 538 (39) 000 @
England 537 (3.8) 513 [41) 4012 = 538(39) 2(14) 545 (40) a4y e
Kazakhstan 533 (44) 529 (5.8) -4 (26) 535 (4.5) iy © 528 [4.7) SRy ®
Ireland 530 (2.8) 513 (37) 16 @ 533030 3(1.8) 532 (3.0) (23
United States 530 (2.8) 532 (34) 212 531 (2.8) 1(1.2) 526 (2.8) 4009 ®
Hungary 527 (34 525 (3.5) 21 ® 528034 1(1.6) 524 (38) -3 (1)
Canada 526 (2.2) 518 (23) 16 ® 5611 -1(0.9) 533 (22) 708 ©
Sweden 522 (34) 519 (3.2) G312 @™ 518035) 4018 ® 526 (4.0) 4(21)
Lithuania 519 (2.8) S1330) 4020 ® 517034 -3 (22) 525 (3.2) 6(19 ©
Mew Zealand 513 3.0 503 (3.2) Slopg  ® 51335 1(1.2) 520 (33) inn o
Australia 2027 510 (27) -2 (1) 512 (2.9) 0 {0.8) 513 (2.8) 1(1.0)
Norway (9) 509 (2.8) 500 (3.7) (15 @™ 579 -2 (1.7) 518 (3.0) 913 e
Israel 507 (3.9) 503 (43) 4013 ® 538 A1) ® 511 (44) 416 O
Italy 409 (2.4 505 (2.8) 614 @ 496024 -3 (1.5) 403 (2.8) 414 @
Turkey 403 (4.0) 489 [4.5) 410 ® 492039 -1(1.5) 495 (4.2) 1(14
Malta 481 (1.6) 468 (1.1) -14013) ® 439018 (15 © 479 (1.7) A0 @
United Arab Emirates 477 23) 478 [1.5) 1(13) 478 (2.4) 1(0.8) 473 (24) 409 @
Malaysia 471 14.7) 466 (5.1) S0 ®m 46047 508 © 467 (39) 4009 =
Bahrain 466 (2.2) 462 (1.5) 4017 ® 44024 -2 (1.0) 466 (1.8) 1018
Qatar 457 (3.0) 448 (1.6) 4023 @ 460 (3.6) 37 454 (32) -1 {1.7)
Iran, Islamic Rep. of 456 (4.0) 455 (4.8) -1(17) 457 (4.0) 1(0.9) 454 (4.0) S0 @
Thailand 456 (4.2) 460 [43) (4 O 45040 613 ® M7 [40) 400 =
Oman 455 (27 455 (29) 0(11) 454 (2.9) -1(13) 454 (24) 0{1.3)
Chile 454 (3.7) 466 (3.2) 1206 © #6030 4013 ® 448 (36) S ®
Georgia 443030 452 (33) L) I - B Y AR -1(23) 432 (3.5) 18 @
Jordan 426 (34) 430 (33) 4017 © 45033 -1(13) 419 (3.6) 0 =
Kuwait 11 15.2) 415 (5.2) 41190 @  406(52) S5 @ 400 (5.8) Me) @
Lebanon 398 (5.3) 403 (59) 5(29) 398 (5.3) 0 (28) 381 (63) 725 @
Saudi Arabia 306 (4.5) 395 (5.0) -1 (30) 383 (4.9) -14(22) ® 405 (47) 89 O
Morocco 303 (25) 395 (23) 2(09) 397 (2.8) 2008 ® 385 (2.6) A0 ®
Botswana (9) 30227 n (3.6 2118 ® 39838 T © 390 (2.6) -2 (20)
Egypt 37 i43) 752 1(21) 371 (4.4) 014 359 (4.8) -2(23) @™
South Africa (9) 358 (5.6) 337 (6.7) 2020 ® 30859 was @ 350 (3.6) 015 @

Figure 2.8 displays the mean Science attainment score in the Cognitive domains. Mean
scores range from 337 to 594 in Knowing, range from 368 to 489 in Applying and range from
350 to 595 in Reasoning. Singapore tops the list in all three cognitive domains.
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Malta’s mean attainment score is highest in Applying (489), followed by Reasoning (479)
and Knowing (468). All mean scores are significantly different from the overall mean Malta
science score (481). The arrows indicate significant difference from the overall mean score of each
country.

Figure 2.9: Achievement in Science Content domains by Gender

Biology Chemisty Physics Earth Scence

Country Girls Boys Girls Boys Girls Boys Girls Boys
Australia 524 (3.4) 520 (33) 494 (4) 492 (3.5) 496 (33) S3E0 O 514335 530 (3.4)
Bahrain 400 34) © 1036 9737 © BO@AI 480 (34) @ 44040 479147 © 443 (48)
Botswana (9) 12039 © 38034 404 (43) @ 549 385 (4.5) 383 (3.3) 75 (44) © 362033
Canada 536 (2.5) 32 (2.8) 513 (23) 512 (2.8) 513 24) 528(26) © 512(26) 543 (3.0
Chile 456 (44) 462 (4.2) 436 (4.2) 440 (34) 429 (4.8) HI4) © 452039 475 (4.3)
Chinese Taipe| 566 (22) 564 (29) B4(17) O 57435 552 (3.6) 567 (3.5) O 574 (35) 588 (3.4)
Egypt 357 (67) © 33B(61) 407 (69) © 386 (57 379 (6.6) 376 (8.0) 351 (6.6) 351 (5.4)
England 546 (5.0) 538 (4.7) 534 (34) 523 (5.3) 532 (4.6) 539 (4.8) 531 (4.8) 540 (4.8)
Georgia 450 (33) 444 (3.8) 462049 Q@ 451(40) 423 (3.9) 45 (66 © 414338 425 (4.8)
Hong kong SAR 47 [4.8) 550 (5.5) 537 (4.7) 535 (3.0) 530(44) 9(52) © S840 571 (5.0
Hungary 519 (3.8) 513 (33) 530 (4.0) 538 (4.4) 51104.9) 55047 © 506 (45) 536 (4.2)
Iran, Islamic Rep. of 453 (44) 444 (6.3) 46854 @ HE(74 473 (5.0) 447 1.2) 435 (54) 447 (1.1)
Ireland S0 (29) © 528 (40) 24035 @ 510(53) 518 (3.9) $B139) © 53635 548 (4.)
Israel 510 45) @ 498 (5.0) SB30 @ 509(55) 508 (4.3) 509 (5.1) 433 (4.5) 497 (4.8)
Italy 494 (30) 497 (3.0) 485 (3.1) 490 (2.9) 484 (3.0) 508 (34) O 504(35) 524 (37)
Japan 574(32) © 56734 575(33) & 565(3.5) 567 (2.7) 511 (3.7) 571 (1.7) 575 (1.8)
Jordan 44 46) © 395586 463049 @ 4H2(62) H#146) @  408(57) 42947 @ 4352
Kazakhstan 517 (55) @ S514(47) 559 061) @ SHE(5) 544 (6.0) 542 (5.0 504 (6.1) 512 (5.7)
Korea, Rep. of 552 (2.5) 556 (2.7) 554026 @ T (34) 563 (3.0) 565 (3.4) 47 (3.6) 561 (3.8)
Kuwait 420 (58) © 374(93) #2757 © 38890 #8152 @ 9287 42054 © 38507
Lebanon 373 (57) 358 (8.9) M“ren @ 2705 H137.8) 41274 366 (5.0) 364 (8.6)
Lithuania 519 (36) © 51338 520 (3.6) 515(3.8) 508 (4.5) 517 (4.6) 511 (4.2) 525 (4.1)
Malaysia 75044 @ 45750 #2041 Q@ 454(46) 480 (4.2) 430 (4.9) 459 (44) 462 (5.5)
Malta 4$3(32) O 46334 @A O 4027 489 (3.5) 492 34) 478 (3.0) 484 (3.5)
Morocco 87028 © 333 930 @ /BT B NER) MR O (29 304 (2.8)
Mew Zealand 516 (34) @ S13(47) 500 (3.9) 495 (4.8) 502 (3.9) 515(44) © 510 (38) 524 (5.1)
Norway (9) 504 3.0) 499 3.0) 507 (3.5) 498 (4.0) 504 (3.6) 520 (40) © 513(43) 531 (3.8)
Oman 482 (28) © 428 (3E) #2129 @ 45339 46637 @ 433039 327 @ 441(346)
Qatar 3(40) © 435 (56) 74142) © $6(57) 469 36) Q 450(60) 457 (56) O 434 (54)
Russian Federation S4448) © 534 (48 558 (3.4) 558 (5.6) 538 (4.8) 557 (46) © 5M(52) 536 (4.0)
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Figure 2.9 shows a larger proportion of countries where girls perform significantly better
than boys in Biology and Chemistry and a larger proportion of countries where boys perform
significantly better than girls in Physics and Earth Science. This pattern is also visible for Maltese
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students. The mean attainment scores of Maltese girls in Biology and Chemistry (483 and 492)
respectively exceed the corresponding mean scores of Maltese boys (463and 471) by at least 20
scale points and the difference is significant at the 0.05 level. The mean attainment scores of
Maltese boys in Physics and Earth Science (492 and 484) respectively exceed the corresponding
mean attainment scores of Maltese girls (489 and 478) by at least 3 scale points and the difference is
not statistically significant. England is the only country where there is no significant difference
between the mean attainment scores of boys and girls in all four areas of Content domain.

Figure 2.10: Achievement in Science Cognitive domains by gender
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Figure 2.10 shows a larger proportion of countries where girls perform significantly better
than boys in Applying and Reasoning, while for the Knowing cognitive domain the proportions
are comparable. This pattern is also visible for Maltese students. The mean attainment scores of
Maltese girls in the ‘Knowing’, ‘Applying’ and ‘Reasoning’ (470, 494 and 485) exceed the mean
attainment scores of Maltese boys (465, 484 and 473) by at least 5 scale points; however the
difference is significant in the last two cognitive domains. In England, Georgia, Iran, Ireland,
Israel, Lithuania, New Zealand and Russian Federation there is no significant difference between
the mean attainment scores of boys and girls in all three areas of Cognitive domain.

Figure 2.11: Percentage correct replies in Science Content and Cognitive Domains
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Figure 2.11 displays the percentage of correct replies in Content and Cognitive Domains
and overall Science. The percentage of correct replies obtained by Maltese students in overall
Science is 42%, which is 1% lower than the international average (43%). In the content domains,
Maltese students fared better in Earth Science questions (44%), followed by Biology (42%),
Physics (42%) and Chemistry (40%). This is in line with other participating countries where the
international percentages of correct replies in the Content domain areas are 45%, 44%, 42% and
41% respectively. In the cognitive domains, Maltese students fared better in ‘Knowing’ (45%),
followed by ‘Applying’ (44%) and ‘Reasoning’ (34%). This is in line with other countries where
the international percentages of correct replies in Cognitive domain areas are 48%, 44% and 36%
respectively.

Figures 2.12 to 2.15 show that, on average, students attending Independent schools score
significantly higher than students attending Church and State schools in all four content areas. In
State schools, girls perform better boys in all four content areas and differences are significant in
Biology, Chemistry and Physics. Gender differences in Church and Independent schools are less
conspicuous; however girls tend to perform better than boys in Biology and Chemistry, while boys
tend to do better than girls in Chemistry and Earth Science. Figures 2.16 to 2.18 show that, on
average, students attending Independent schools score significantly higher than students attending
Church and State schools in all three cognitive areas. Girls attending state schools are, on average,
scoring significantly higher than boys in all three cognitive areas; however, for students attending
Church and Independent schools there is no gender bias. Figures 2.19 and 2.20 display significantly
higher proportions of students attending Independent schools in the upper Science scale benchmarks
and significantly higher proportions of students attending State schools in the lower scales.

Figure 2.12: Attainment of Maltese students in Biology by gender and school type
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Figure 2.13: Attainment of Maltese students in Chemistry by gender and school type
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Figure 2.14: Attainment of Maltese students in Physics by gender and school type
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Figure 2.15: Attainment of Maltese students in Earth Science by gender and school type
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Figure 2.16: Science Attainment in ‘Knowing’ by gender and school type
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Figure 2.17: Science Attainment in ‘Applying’ by gender and school type
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Figure 2.18: Science Attainment in ‘Reasoning’ by gender and school type
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Figure 2.19: Science scale benchmarks of Maltese students by gender
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Figure 2.20: Science scale benchmarks of Maltese students by school type

School Type

] ] O state
— - O church
329 [dindependent

36%

28%

24%=

20%=

Percentage

16%

12%] 51%'

5%

3.3%)|

s | [2.2%

2.2%

0% T T T T
Below 400 400-474 475-549 5h0-624 625 ar more

Science Scale Benchmark

37



Students’ Attainment in Science

2.5 Science Attainment differences in the 2007 and 2015 cycles

Figure 2.21 shows that the overall mean science score (481) in TIMSS 2015 exceeds the
mean science score (457) in TIMSS 2007 and the difference (24 scale points) is significant at the
0.05 level. This significant improvement applies to both boys (19) and girls (29). It is interesting
to note that while boys (458) scored marginally higher than girls (456) in the 2007 cycle, girls
(485) scored significantly higher than boys (477) in the 2015 cycle.

Figure 2.21: Attainment in Science by gender and cycle
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Figure 2.22 shows that the mean TIMSS 2015 scores in Biology (473), Chemistry (481),
Physics (490) and Earth Science (481) exceed the corresponding mean TIMSS 2007 scores (449,
456, 467 and 450) by 24, 25, 23 and 31 scale points respectively, where all these increments are
significant. Similar to the 2007 cycle, students in the 2015 cycle performed best in Physics,
followed by Chemistry, Earth Science and Biology.

Figure 2.23 shows that the mean TIMSS 2015 scores in Knowing (468), Applying (489) and
Reasoning (479) exceed the corresponding mean TIMSS 2007 scores (437, 461 and 468) by 31, 28,
and 11 scale points respectively, where all these increments are significant. In the 2007 cycle,
students performed best in Reasoning, while in the 2015 cycle students performed best in Applying.
In both cycles students performed worst in Knowing.
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Figure 2.22: Attainment in Science by content area and cycle
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Figure 2.23: Attainment in Science by cognitive area and cycle
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Students’ Attainment in Mathematics

St Atmmant i atanatis

3.1 Introduction

This chapter presents the international and national results for Mathematics in TIMSS 2015.
Firstly, the overall mean Mathematics attainment scores of 8" grade students are compared between
39 participating countries and then the mean scores are compared for the content and cognitive
domains described in Chapter 1. The reporting of these results includes both mean scores and
percentages achieving the international benchmarks, as both are important. In some graphical
displays the 95% confidence intervals of the average Mathematics achievement scores, quartiles and
other percentiles are also provided. Attainment in Mathematics is compared between boys and girls
for each country separately. Moreover, this chapter contrasts overall achievement in Mathematics
between Maltese students attending different school types (church, independent and state) and
between Maltese students participating in the 2007 and 2015 cycles. The seven benchmarking
entities (Florida, Quebec, Ontario, Norway, Dubai, Buenos Aires and Abu Dhabi) are excluded from
this analysis.

3.2 Overall Achievement in Mathematics in TIMSS 2015

Singapore, Republic of Korea, Chinese Taipei, Hong Kong and Japan attained the highest
mean scores in Mathematics of the participating countries in TIMSS 2015 for 8" grade students.
The mean Mathematics score of Singapore is significantly higher than those of all other
participating countries. Malta’s average Mathematics score (494) is 6 scale points lower than the
international TIMSS mean Mathematics score (500) and was ranked 20" out of a total of 39
countries. In fact, Malta did much better in Mathematics than Science. Mathematics attainment
of Maltese students was comparable to students from Italy (494) and New Zealand (494) but was
significant higher to 18 countries including Malaysia (465), United Arab Emirates (465), Turkey
(458), Bahrain (454), Georgia (453), Lebanon (442), Qatar (437), Iran (436), Thailand (431), Chile
(427), Oman (403), Kuwait (392), Egypt (392), Botswana (391), Jordan (386), Morocco (384),
South Africa (372) and Saudi Arabia (368). The 18 countries that scored significantly higher
than Malta in Mathematics included Singapore (621), Republic of Korea (606), Chinese Taipei
(599), Hong Kong (594), Japan (562), Russian Federation (538), Kazakhstan (528), Canada (527),
Ireland (523), United States (518), England (518), Slovenia (516), Hungary (514), Norway (512),
Lithuania (511), Israel (511), Australia (505) and Sweden (501).
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Figure 3.1: Distribution of Mathematics achievement
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The 5™ and 95 percentiles of the Maltese Mathematics scores are 330 and 623 respectively, which
implies that the bottom 5% of the students scored lower than 330 and the top 5% scored higher than
623. The 101, 25 501, 75" and 90™ percentiles are 370, 436, 504, 558 and 601 respectively.
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Figure 3.2: Multiple Comparison of Mean Mathematics Achievement
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Figure 3.1 displays the mean Mathematics scores on the TIMSS achievement scale, listed

together with the standard errors for each country. These standard errors range from 1.0 (Malta) to

4.8 (Thailand). Malta’s standard error is much lower than all other countries since the Maltese

sample comprised almost the whole population of Year 9 students. This implies that the 95%

confidence interval (darkened area) for the actual mean Mathematics score of 8" grade Maltese

students will have a narrower range compared to other countries indicating that the sample score

provides a better estimate of the population score. Mean Mathematics scores of two countries differ

significantly when their corresponding confidence interval are disjoint or overlap slightly.

Figure 3.2 depicts whether or not the differences in average achievement between pairs of

countries are statistically significant. Selecting a country of interest and reading across the table,

an arrow pointing up indicates better performance and an arrow pointing down indicates poorer

performance than the comparison country. The absence of arrows indicates no significant difference
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Figure 3.3: Percentiles scores of Mathematics Achievement

‘ 5th 10th 25th 50th 75th 90th 95th

Cou ntry Percentile Percentile Percentile Percentile Percentile Percentile Percentile
Australia 365 (5.6) 307 (5.8) 449 (4.3) 507 (3.6) 563 (33) 610 (4.2) 637 (6.0)
Bahrain 324 (2.6) 352 (2.8) 399 (2.0) 453 (19) 507 (2.0) 557 3.4) 588 (5.1)
Botswana (9) 245 (5.8) 778 3.9) 1729 305 (2.0) 449 (2, 3] 406 (1.7) 513 (3.2)
Canada 406 [4.1) 44 3.0) 482 (3.0) 531 (2.6) 576 (2.1 613 (2.4) 635 (3.7)
Chile 297 (1.2 33 5.0) 372 43) 477 (3.8) 482 (3. 3] 531 (44) 560 (5.0)
Chinese Taipei 419 (53) 450 (3.8) 530 (33) 612 (2.7) 660 (3.2) M4 (3.7 T3040
Egypt 229 (6.4) 265 (5.8) 322 49) 393 (4.5) 463 (5.0) 521149 553 (4.1)
England 389 (7.4) 14 (5.5) 450 (6.2) 517 (5.6) 577 (5.1) 624 (4.1) 640 (5.4)
Georgia 207 (7.9) 31 (5.0 300 (4.9 456 (43) 5.'!(! 44 570 (3.5) 506 (3.6)
Hong Kong SAR 448 (11.7) 489 (9.3) 550 (5.1) 602 (3.8) 647 (4.6) 686 (5.0) 7o (6.0)
Hungary 355 (5.5) 300 (6.8) 452 (4.5) 518 (4.8) 582(42) 632 (5.3) 660 (5.7)
Iran, Islamic Rep. of 286 (4.5) 316 (5.3) 369 {4.8) 434 (5.0) 501(5.8) 560 (7.2) 594 (9.4)
Ireland 392 {1.5) 426 (6.0) 478 (3.4) 530 (2.9) 94 (2.6) 612 (4.0) 634 (47)
Israel 33282 37 (5.8) 447 (5.8) 518 (5.0) 586 (4. 61 637 (3.9) 664 (4.6)
ltaly 365 (5.5) 307 (4.4) 445 (3.9) 408 (2.6) M7 (31 588 (3.5 612 (3.4)
Japan 434 {4.5) 470 {4.5) 529 (3.0) 580 (2.9) 647 (3. 11 609 (3.7) 720 (3.4)
Jordan 28 (5.7) 263 {4.6) A 387 3.9) 452 3.1 505 (3.9) 535 (3.9)
Kazakhstan 373 (6.5) 404 (6.1) 463 (6.3) 530 (6.7) 593 (7. 11 645 (7.2) 677 (7.4)
Korea, Rep. of 455 {4.6) 401 (4.2) 55138 611 (2.7) 665 (3.0) 1 (3.6) T8 (3.7)
Kuwait PLYNTAT 279 (5.8) 330 (43) 389 (4.4) 452 (5.9) 512 (10.1) 550 (12.2)
Lebanon 319.(5.9) M5 (4.9 300 (5.5) 443 (5.) 407 (3.5) 50037 565 (4.1)
Lithuania 379 {4.2) 409 (53) 458 (2.8) 515 (3.5) 568 (2.8) 608 (4.1) 632 (49)
Malaysia 326 (5.4) 353 (5.2) 402 (4.8) 454 (42) 528 (4.0) 580 3.3) 609 (3.9)
Malta 3037 370 2.7) 46 (2.2) 504 (1.8) 558 (1.7 601 (1.7) 623 (2.0)
Morocco 57 3.0 184 3.4) 3925 18129 438 (26) 492 3.7 522 (4.5)
MNew Zealand 345 (5.6) 378 (5.8) 433 (4.3) 404 (3.5) 555 (3.2) 605 (4.6) 633 (5.5)
MNaorway (9) 392 (5.7) 430 3.6) 485 (3.6) 515 (2.6) 560 (2. 4] 600 (3.3) 622 (3.9)
Oman 411(53) 178 [4.2) 339 2.0) 405 (29) 470 (3.1 517 (29) 557 (34)
Qatar 272 (54) 305 (4.5) 363 (4.0) 436 (4.0) 509 (3. 4] 512 (4.7) 607 (5.6)
Russian Federation 399 (5.2) 429 (5.7) 483 (5.9) 542 (5.0) 504 {49 641 (4.9) 669 (5.5)
Saudi Arabia 8079 261 (7.4) 309 (5.1) J6d (4.9) 425 (5.0) 480 (6.9) 514 (8.9)
Singapore 462 (7.1) 505 (7.9) 572 (5.2) 63339 680 (2.4) 75 2.7) 735 (20)
Slovenia 400 {4.6) 435 (5.8) 470 (2.8) 518 (2.7) 564 (2.6) 605 (3.0) 629 (3.4)
South Africa (9) 242 (49) 267 (43) IMEDH 364 (4.4) 476 (6.9) 491(9.2) 519 (10.2)
Sweden 378 (6.4) 406 (6.0) 452 (3.4) 504 (3.6) 553 (3.7 500 3.5) 613 (4.1)
Thailand 206 (5.4) 322 {4.5) 368 (5.1) 475 (5.5) 486 (5.9) 549 (8.7) 590 (13.1)
Turkey 289 (1.5) 324 (6.0) 385 (5.0) 454 (5.0) 531 (59) 509 (7.1) 634 (7.2)
United Arab Emirates 303 (3.7) 336 3.0) 305 (2.4 466 (2.6) 535 24) 50133) 623 (3.4)
United States 378 (3.8) 408 (4.5) 461 (3.4) 521 (3.6) 577 (3.6) 624 (4.4) 651 (4.8)

Figure 3.3 shows the ranges in Mathematics achievement for the middle group of
students (25" to 75" percentiles) and for the lowest and highest attainers (5" and 95"
percentiles). For high and low performing countries the difference between the 5" and 95"
percentile ranged between 260 and 330, while the difference between the 25" and 75" percentile
ranged between 90 and 150. In Malta, the difference between the 25" and 75" percentile is 122
scale points, the difference between the 10" and 90™ percentile is 231 and the difference between
the 5™ and 95" percentile is 293 scale points. These percentile scores are essential to display the
proportion of students in different countries below or above a specified threshold scale score.
For instance, the 50" percentile for Qatar is equal to the 25" percentile for Malta indicating that
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the weakest 25% of students in Malta has the same level in Mathematics attainment as the
weakest 50% in Qatar. Similarly, the 25" percentile for Kuwait is equal to the 5" percentile for
Malta indicating that the weakest 5% of students in Malta has the same level of Mathematics
attainment as the bottom 25% in Kuwait. On the other hand, the 90" percentile for United States
exceeds marginally the 95" percentile for Malta indicating that the top 5% of Maltese students

performed similarly to the top 10% of American students

Figure 3.4: Percentage of students reaching International Benchmarks in Mathematics

Advanced High Intermediate Low
Fﬁ::::;ﬁ?:m Reaching Benchmark  Benchmark  Benchmark  Benchmark
(625) (550 (475) (400)
ngapore * 0 M1E Al 110 09 0.
Chinese Taipei L 2 @ *—0 417 72(09) 88 (0.6) o7 (04)
Korea, Rep. of L O——8— 414) 75 (1.0) 93 (05) 89 (0.2)
Hong Kong SAR L 4 o———0| 373 75 (19 92(13) 88 (0.6)
Japan L O *—0| (1] 67 (1.0) 89(0.0) 88 (0.3)
Kazakhstan . 4 o . 4 15 (17) 41 (26) ny CINAR]
Russian Federation * O # 14(14) 45 (2.5) T8 (19) 85 (0.8)
Israel L O . O 13 (1.0) 38018 65 (1.7) B4 (1.2)
Hungary L O L ) 12012 ETRA N 67 (1.7) B8 (1.1
United States L O # 10 (0.9) 3715 70 (14) 81 {0.7)
England L 4 Q 10(1.1) 36 (2.4) 69 (2.4) 83 (1.2)
Canada — O # 7(0.6) 3914 7810 86 (0.5
Australia — Q L g o 7(0.8) 30(14) 64 (1.6) 89 (1.0)
Ireland — Q g 7(0.8) B0 76 (13) o4 (0.8)
New Zealand —# O # 0 6 (0.8) 712 58(1.5) 85 (1.2)
Turkey — Q 9 ] 6(0.9) 20 (1.6) 41(19) 70 (1.6)
Lithuania — ¥ o $ 6 (0.8) 304 68 (1.4) 92 (0.8)
Slovenia —§ i 4 6 (0.6) 31(13) 1312 85 (0.6)
United Arab Emirates  [—# e # ) 5(04) 2008 4 (1.0) FEN (N
Malta —§ & L g . 5(04) 29(07) 62 (0.7) B4 (0.5)
Norway (9) —# O # 5(05) (12 03 o4 (0.5)
Sweden i O # 3 (06) 26 (1.5) 65 (1.4) CINAR]
Qatar R @ 2 Q 3(05) 14 (0.9) (1.2 63 (14)
Malaysia B J O L 10 3(04) 18 (1.0) 45(19) 76 (1.9)
Italy 4 . L 4 o 3(05) M 13) 62 (1.7) 89 (1.0)
Thailand 0 2 2 3(07) 10 (1.5) 822 62 (1.7)
Iran, Islamic Rep. of [ » Q 1(0.7) 12(14) M09 63 (1.9)
Georgia O L o 2(04) 15(1.2) 42 (1.7) 72 (1.4)
Bahrain »—Q # Q 1(03) 12 (0.6) 39 (0.8) 75 (09)
Oman Lot . 4 O 1(0.1) 6 (0.5) 23 (09) 5212
Kuwait LE™ # O 1(03) 5(12) 18(1.9) 45 (1.9)
Chile [ ] 9 Q 1(0.2) T(0.8) 813 63 (2.0)
South Africa (9) wo——O 1(02) 3(08) 1317 23
Egypt L O 00 5 (0.8) 114 47 (1.8)
Lebanon L ] QD 0(02) (0.8 35(19) 71 (20)
- Saudi Arabia 0(0.2 2(0.7) 113 (18
- Jordan » o 0(0.0) 304 18 (1.0) 45 (15)
Botswana (9) # O 0(0.0) 2{02) 16 (0.8) 47 (11
- Morocco » o 0 (0.0) 2(03) 14 (0.7 41 (17
International Median O & O 5 26 62 8
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Figure 3.4 shows the proportion of students within the International Benchmarks,
described in Chapter 1 for countries participating in TIMSS 2015. The international average
shows that 5% of the students have a Mathematics attainment score above 625, 21% have an
attainment score between 550 and 625, 36% have an attainment score between 475 and 550,
22% have a score between 400 and 475 and the remaining 16% have a Mathematics attainment
score below 400. The proportions for Malta are respectively 5%, 24%, 33%, 22% and 16%,
which are fairly comparable to the international average proportions. The proportion of students
in the advanced benchmark category is highest in Singapore (54%) and lowest in Lebanon,
Botswana, Morocco, Jordan, Saudi Arabia and Egypt (approximately 0%), while the proportion of
students in the low category is highest in South Africa and Saudi Arabia (66%) and lowest in
Singapore (1%).

3.3 Gender Differences in Overall Mathematics Attainment

Figure 3.6 shows that in seven countries girls performed significantly better than boys in
Mathematics, which include Oman (32), Botswana (19), Jordan (19), Thailand (18), Bahrain (16),
Malaysia (9) and Singapore (9). There are six countries where boys performed significantly better
than girls in Mathematics, which include Chile (18), Russian Federation (9), Hungary (9), Sweden
(7), Italy (7) and Canada (4). In the remaining countries, gender discrepancy in Mathematics scores
was not significant. The values in the brackets display the difference in the mean Mathematics scores
between the gender groups.

Figure 3.5: Mathematics Performance of Maltese students by gender and school type
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In 16 countries, including Malta, differences in mean Mathematics scores were small (3 scale
points or less) and were not found to be significant at the 0.05 criterion. The mean Mathematics score
for Maltese girls (495) exceeded that of boys (492) by around 3 scale points. Figure 3.5 shows that
girls perform better in Mathematics than boys in state schools, while boys perform better than girls in
church and independent schools. Gender bias in mean Mathematics scores was significant in state
schools only.

Figure 3.6: Gender differences in Mathematics Performance

Percent of | Average Scale | Percent of

Oman g7 4009 SI(LT) 388 [35) 3 (46) —
Botswana (9) 51 ((6) 400 (2.5) 49 (0.6) 33 25) 19 (29) |
Jordan 50 (2.6) 395 (4.0) 50 (2.6) 376 (54) 19 (7.0) _—
Thailand S4(15) 40(52) %15 42(57) 18 (5.5) —
Bahrain 809 462 024) S2009) 446 (22) 16 (3.6) f—
Saudi Arabia 51 (1.6) 375 (5.0) 49 (1.6) 360 (7.1) 14 (82) |
United Arab Emirates 50 (2.5) 4 (3.9 5025 459 (4.0) 12 (6.4) |
Malaysia S0(18) 470 38) 50018  461038) 9(28) -
Singapore (06 66034 S1(06) 616 38) 9(35) -
Egypt 53 (23) 397 (5.9) 47 (2.3) 387 (5.0) 9 (6.7) |
South Africa (9) S1(L1)  376(53) Q1) 369 (45) 7041) -
Kuwait 025 39 (46) 025 3 7(75) -
Qatar 50°(3.0 M0 (32 50 (3.00 434 45) 7149 [
Turkey 48 (0.8) 461 (4.8) 52 (0.8) 455 (53) 6 (3.6) |
Kazakhstan @09 53158 51(09)  525(53) 6(37) -
Iran, Islamic Rep. of 809 43850 2009 435(75) 1(89) '
England 51 (1.6) 520 (5.2) 49 (1.6) 517 (4.8) 358 1
Malta 49 (0.3) 405 (1.8) 51 (0.3) 402 (1.6) 38 1
New Zealand 510200 49432 Q0 49 [45) 1(42) '
Japan 51(10) 588 (3.1) Q0 585030 2(42) I
Morocco 46 (0.7) 385 (23) (0.7 384 28) 220 |
Georgia 4709  454(39) 51(09) 453 (40) 1(40) |
Chinese Taipel £(08 599 (26) 51008 599 [30) 0(28)
Korea, Rep. of 47 (0.5) 605 (2.6) 53 (0.5) 606 (3.1) 17
Norway (9) 500(0.7) 51125 50(0.7) 51227 1(24)
United States 006 517033 006 51932 2(20) |
Australia 51(16) 504 38) Q1§ 506035 7(40) |
Israel 49 (1.2) 510 (43) 51(1.2) 512 (4.8) 239 I
Slovenia 48 (0.7) 515 (24) 52 (0.7) 518 (25) 114) I
Lebanon $3(16) #1037 16 4445 1(39) "
Lithuania 50(08) 51034 08 5131 1(34) i
Canada 51 (1.0) 525 (2.0) 49 1.0 530 27) 4 (20) [
Ireland (L) 51026 011 526 (40) 5(39) .
Hong Kong SAR g1 59147 53121 597 (60) 5(57) .
Italy 49 (0.8) 491 (3.0) 51 (0.8) 498 (2.8) 7128 =
Sweden 48 (1.0) 497 (33) 52 (1.0 504 (3.7) T(3.3 =
Hungary 0(09) 51043 S0(09) 519 (40) 9 (34) -
Russian Federation 49 (0.9) 533 (5.0) 51 (0.9) 543 (4.8) 929 -
Chile 48 (1.8) 48 (3.7 52 (1.8) 436 (42) 18 (49) —
International Avg. 50 (0.2) 483 (0.6) 50 (0.2) 480 (0.7)

. Difference is statistically significant . Difference is not statistically significant
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3.4 Attainment in Mathematics in Content and Cognitive domains

Figure 3.7 displays the mean Mathematics attainment score in the Content domains. Mean
scores range from 352 to 629 in Numbers, range from 372 to 623 in Algebra, range from 342 to
617 in Geometry and range from 346 to 617 in Data and Chance. Singapore tops the list in all four
content areas.

Figure 3.7: Achievement in Mathematics Content domains

Number Algebra Geometry Data and Chamce
Ovesall (64 items) (61 items) (43 items) (41 items)
Mathematics
Average Scale Average Average
Score Seale Score Saale Score

Singapore 621 (3.2) 629 (3.2) 623 (3.4) 617 (3.5) = 617 (3.4) ]
Korea, Rep. of 606 (2.6) 601 (2.4 ® 612 (2.9) o 612034 © 60024 =
Chinese Taipei 599 (14) 500 (2.4) ® 613 (2.8) o 607 (26) © 588 (5) ]
Hong Kong SAR 594 (4.6) 504 (4.9) 593 [4.7) 602 (51) & 597 (59)
Japan 586 (1.3) 572 (24) ® 596 (2.8) ] 598 (26) ©  589(23) o
Russian Federation 538 [4.7) 533 (4.5) ® 558 (5.2) o 536 (5.6) 507 (5.00 =
Kazakhstan 528 (5.3) 516 (5.1) ® 555 (5.6) ] 529 (6.4) 492 (5.5) ]
Canada 527 (1.0 537 (24) o 51323 ® 527 (15) 534 (1.9) o
Ireland 583 (A7) ¥4 (33) 4 501 (2.8) ® 331 = 534039 o
United States 518 3.0 520 (3.1) o 525 (3.7) o 50033 @® 512(35) o
England 518 (4.2 528 (4.5) o 492 (4.7) = 5441 = HM1{47) o
Slovenia 516 (2.1) 524 (2.4) o 498 (2.5) = 52 (28 ©  515(7) o
Hungary 514 (3.8) 518 (4.0 4 503 (4.7) ® 518(42) © 51939 o
MNorway (9) 512 (13) 520 (2.6) o 47 (2.0 ® 498 (25) =  5421(3.2) o
Lithuania 511 (2.8) 511 (2.8) 497 (33) ® 51503 ©  511{.7) o
Israel 511147 518 (4.00 o 517 [4.7) o 487 (46) = 503 (4.9 =
Australia 505 (3.1) 33 4 491 (3.4) ® a3y = 519037 o
Sweden 501 (2.8) 513 (29) o 482 (3.2) = 7834 = 512(37) o
Italy 494 (15) 94 2.7 481 (3.0) ® 504035 © 4% (L7)
Malta 494 (1.0) 501 (1.8) o 497 (1.8) 44017y = 487 (16) =
Mew Zealand 493 3.4) 500 (3.5) 4 475 (3.3) ® 48833 = 50937 o
Malaysia 465 (3.6) 4712 (3.6) o 467 (3.4) 45539 @  451(3.8) ®
United Arab Emirates 465 (2.0) 464 (1.9) 485 (2.0) ] “7 24 = (LY ]
Turkey 458 (4.7 447 (4.6) ® 450 (4.6) 4349 © 46752 o
Bahrain 454 (1.4) 436 (2.0) ® 483 (2.7) o M9 25 = 453 (22
Georgia 453 34) 457 (3.4) o 469 (3.8) o M39 = 41037 =
Lebanon 442 (3.6) 440 (4.7) 466 (4.0) o 444 4.0 395 (4.6) ]
Qatar 437 (3.0 435 (2.9) 452 (2.6) o 433 (3.0) 417 (3.9) ®
Iran, Islamic Rep. of 436 (4.6) 432 (47) ® 437 (5.7) ME4T) O 41750 ]
Thailand 431 (4.8) 430 (5.00 429 (5.1) 49 (4.9 415 (4.6) ®
Chile 427 3.0 427 (33) 413 34) ® 418 (3.4 419 (3.8)
Oman 403 (2.4) 389 (2.8) ® 426 (2.7) o 415(28 © 376 (3.0 =
Kuwait 392 (4.6) 395 (4.8) 184 (4.8) ® 38253 = 37T {50 ]
Egypt 392 (41 3193 3.7) 420 4.3) o 393 4.1 338 (4.4) ®
Botswana (9) 391 (.0 193 (3.3) 400 (2.3) ] ITRs = 3133 ]
Jordan 386 (3.3 380 (3.2) ® 418 (3.5) o W3S = 346 (4.0 ®
Morocco 384 (13) 382 (2.1) 12 (23) = 410030 © 35329 ]
South Africa (9) 371 (4.5) 368 (4.7) ® 394 43) o 6445 @& 357 (49 ®
Saudi Arabia 368 (4.6) 3152 (4.5) ® 391 (4.4) ] 4253 = 36149 w
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Malta’s mean attainment score is highest in Numbers (501), followed by Algebra (492), Data
and Chance (487) and Geometry (484). W.ith the exception of Algebra all mean scores for the
other content areas were significantly different from the overall mean Malta Mathematics score
(494). The arrows indicate significant difference from the overall mean score of each country.

Figure 3.8: Achievement in Mathematics Cognitive domains

Singapore 61 3.2) 633 (3.4) 12 (0.7) 619 (3.2) -2 (16) 616 (3.7) 516 @ ®
Korea, Rep. of 606 (2.6 607 (28) 101.2) 606 (2.8) 011 608 (27) 2(13)

Chinese Taipel 599 (24) 598 (29 102 602 (2.5) I07) O 602(25) ERIRI -
Hong Kong SAR 594 (4.6 600 (5.1) 521 © 595 (45) 10.1) 591 (5.1) 304 ®
Japan 586 [13) 578 (26 901 @ 5203 508 ©  591(26) 15 O
Russian Federation 538 (47) 543 (5.6) 514 O 541(46) 108 O  5B(50) 100y @
Kazakhstan 528 (53) 533 (63 5200 ©  SU(54 a0 525 (55) 3015 ®
Canada 57 (12) 520 (23) J09 ® 5822 1(0) 534 (24) 710 ©
Ireland 53 (27) 527 (3.0} 4018 O SN0 30110 ® SpY 2(19)

United States 518 (3.1) 518 (3.5) 0013 © 51532 406 ® 514030 4008 ®
England 518 (42) 513 (41) 509 ® 5191 1(1.0) 522 (44) 119 ©
Slovenia 516 (21) 516 (24) 2013) 514 (2.1 2008 ®  S6QR7 0(15)

Hungary 514 (3.8) 511 (39) 3013 @ 51608 2(11) 515 3.9) 1(14)

Norway (9) 512 (23) 500 (23 N0 @ 516023 50 O 516(25) 115 ©
Lithuania 511 (28) 502 (3.1 9200 ® 5026 90100 © 50130 005 @
Israel 511 [41) 511 (42) 0(12) 512 (4.0) 1(08) 510 (44) 1(15)

Australia 505 (3.1) 504 (3.1) A015) 502 (3.0) 300 ® S1EY M O
Sweden 501 (28) 484 (28) A6(0) ® 507 (28) 6112 © 509(5) 9(23) ©
Italy 494 25) 489 (27) 604 ® 49526 10.2) 500 (2.8) 612 ©
Malta 494 (1.0) 499 (15 5000 ©  493(15) 0(14) 484 (22) 9019 ®
New Zealand 493 3.4) 488 (3.4) S0 @ 48303 0(13) 49 35) 6160 ©
Malaysia 465 (3.6) 471 (3.8) 707) O  43(36) 200 ® 43030 qupn3 @
United Arab Emirates 465 (2.0) 476 (2] no  © 47 J09 ® 461022 4010 ®
Turkey 458 (47) M7 (49) A6 @ 460 (43) 1014 471 (48) 15015 ©
Bahrain 454 (14) 463 (23) 9200 ©  M5(17) 9011 ® 42022 2(20)

Georgia 453 3.49) 456 (4.1 1(18) 454 (3.6) 1(1.5) 441 (45) By @
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Figure 3.8 displays the mean Mathematics attainment score in the Cognitive domains. Mean
scores range from 359 to 633 in Knowing, range from 362 to 619 in Applying and range from 374 to
616 in Reasoning. Singapore tops the list in all three cognitive domains.
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Malta’s mean attainment score is highest in Knowing (499), followed by Applying (493) and
Reasoning (484). With the exception of Applying all mean scores of the other cognitive areas are
significantly different from the overall mean Malta Mathematics score (494). The arrows indicate
significant difference from the overall mean score of each country.

Figure 3.9: Achievement in Mathematics Content domains by Gender
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Figure 3.9 shows a larger proportion of countries where girls perform significantly better
than boys in Algebra and Geometry and a larger proportion of countries where boys perform
significantly better than girls in Numbers. This pattern is also visible for Maltese students. The mean

50



Students’ Attainment in Mathematics

attainment scores of Maltese girls in Algebra, Geometry and Data and Chance (498, 486 and 488)
respectively exceed the corresponding mean scores of Maltese boys (487, 482 and 485). On the
other hand, the mean attainment scores of Maltese boys in Numbers (503) exceed the mean scores of
Maltese girls (498); however, gender differences are significant solely in Numbers and Algebra.
England, Georgia, Hong Kong, Iran, Lebanon and New Zealand are the only country where there is
no significant gender difference in the mean attainment scores of all four content areas.

Figure 3.10: Achievement in Mathematics Cognitive domains by gender
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Figure 3.10 shows a larger proportion of countries where girls perform significantly better
than boys in Knowing and Reasoning, while for the Applying cognitive area the proportions are
comparable. This pattern is also visible for Maltese students. The mean attainment scores of
Maltese girls in the ‘Knowing’, ‘Applying’ and ‘Reasoning’ (501, 494 and 486) exceed the mean
attainment scores of Maltese boys (497, 493 and 483); however the differences are not significant.
Besides Malta, Australia, Chinese Taipei, England, Georgia, Hong Kong, Iran, Ireland, Israel, Japan,
Korea. Kuwait, Lebanon, Lithuania, Morocco, New Zealand, Norway, Slovenia and United States
do not have significant gender difference in the mean attainment scores in all cognitive areas.

Figure 3.11: Percentage correct replies in Mathematics Content and Cognitive Domains
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Figure 3.11 displays the percentage of correct replies in Content and Cognitive Domains
and overall Mathematics. The percentage of correct replies obtained by Maltese students in
overall Mathematics was 43%, which is marginally higher than the international average (41%).
Maltese students fared better in Data and Chance (49%) and Numbers (48%) than Algebra (38%)
and Geometry (37%). This is in line with other countries where the international average percentages
of correct replies in the Content domain areas are (47%, 44%, 37% and 37%) respectively. Similarly,
Maltese students fared significantly better in ‘Knowing’ (54%) than ‘Applying’ (41%) and
‘Reasoning’ (31%). This is in line with other countries where the international average
percentages of correct replies in Cognitive domain areas are (50%, 40% and 32%) respectively.

Figures 3.12 to 3.15 show that, on average, students attending Independent schools score
significantly higher than students attending Church and State schools in all four content areas. In
State schools, girls perform better than boys in all four content areas and differences are significant
in Algebra and Geometry. In Church and Independent schools, boys tend to perform better than
girls in all four content areas; however, most of these differences are not significant. Figures 3.16
to 3.18 show that, on average, students attending Independent schools score significantly higher than
students attending Church and State schools in all three cognitive areas. Girls attending state schools
are, on average, scoring significantly higher than boys in all three cognitive areas. On the other hand,
boys attending Church and Independent schools are scoring marginally higher than girls; however,
differences are not significant. Figures 3.19 and 3.20 display significantly higher proportions of
students attending Independent schools in the upper Mathematics scale benchmarks and significantly
higher proportions of students attending State schools in the lower scales.

Figure 3.12: Attainment of Maltese students in Numbers by gender and school type
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Figure 3.13: Attainment of Maltese students in Algebra by gender and school type
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Figure 3.14: Attainment of Maltese students in Geometry by gender and school type
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Figure 3.15: Attainment of Maltese students in Data and Chance by gender and school type
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Figure 3.16: Mathematics Attainment in ‘Knowing’ by gender and school type

Mean Attainment Score in Knowing

600

500

400=

300

2007

100

il

B

it

il

476.7

H

Hi

State

Church
School Type

Independeant

Gender of
Students

CFemale
COmale

55




Students’ Attainment in Mathematics

Figure 3.17: Mathematics Attainment in ‘Applying’ by gender and school type
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Figure 3.18: Mathematics Attainment in ‘Reasoning’ by gender and school type
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Figure 3.19: Mathematics scale benchmarks of Maltese students by gender
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Figure 3.20: Mathematics scale benchmarks of Maltese students by school type
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3.5 Mathematics Attainment differences in the 2007 and 2015 cycles

Figure 3.21 shows that the overall mean Mathematics score (494) in TIMSS 2015 exceeds
the mean Mathematics score (488) in TIMSS 2007 and the difference (6 scale points) is significant at
the 0.05 level. This improvement applies to both boys (7) and girls (4); however, the change is not
significant. It the 2007 cycle boys and girls had the same score (488) in mathematical attainment,
while in the 2015 cycle girls (495) scored marginally higher than boys (492); however, the
difference is not significant at the 0.05 criterion.

Figure 3.21: Attainment in Mathemetics by gender and cycle
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Figure 3.22 shows that the mean TIMSS 2015 scores in Numbers (501), Algebra (492) and
Data and Chance (487) exceed the corresponding mean TIMSS 2007 scores (499, 475 and 487) by 2,
17 and 5 scale points respectively. However, the mean 2007 score in Geometry (494) exceeds the
mean 2015 score (484) by 10 scale points. Changes in mean attainment scores are significant in
Algebra and Geometry but not in Numbers and Data and Chance.

Figure 3.23 shows that the mean TIMSS 2015 scores in Knowing (499), Applying (493) and
Reasoning (484) exceed the corresponding mean TIMSS 2007 scores (490, 491 and 474) by 9, 2 and
10 scale points respectively. Increments in mean attainment score in ‘Knowing’ and ‘Reasoning’
are significant, but the change in ‘Applying’ is not significant. In both cycles, students performed
best in ‘Knowing’ and performed worst in ‘Reasoning’.
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Figure 3.22: Attainment in Mathemetics by content area and cycle
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Figure 3.23: Attainment in Mathemetics by cognitive area and cycle

Mean Attainment Score in Cognitive Area

505

500

495

490

485

430

475

470

465

460

455

s

1

—

—
]

-

450

Knowing

Applying
Cognitive Areas

Reasoning

Cycle

Czoo7
2018

59




Students’ Attainment in Mathematics

60



Home Language and Home Learning Resources

n

r9ins Language and Laarning Hasouras

4.1 Introduction

This chapter analyzes students’ resources for learning at home by considering the number
of books available at home, the highest education level of either parents and the availability of home
study supports including internet connection and own room to study. A scale measuring home
resources for learning is generated and is related to attainment in Mathematics and Science. The
mean home resources score is compared between different countries and between different school
types in Malta. This chapter also investigates the proportion of Maltese students who speak English
regularly at home and how much this factor affects attainment in Mathematics and Science.

4.2 Home resources for learning

The presence of educational resources at home has potential advantages for students. The
parents’ level of education and material possessions such as books and computers are related to
attainment in Mathematics and Science. Parents with a high level of education are more likely to
provide academic and psychological support for their children than parents with a low level of
education. Moreover, the availability of computers and books at home enhances learning and
students who do not own these resources are educationally disadvantaged.

A scale score for home educational resources was generated by considering three aspects —
highest level of education of either parent; the number of books at home suggested by the student
and the availability of an internet connection and whether the student has an own room. Tables
4.1 to 4.3 display the responses of the Maltese participants for each of the three aspects.

Table 4.1: Number of books at home as reported by Maltese students

How many books are there in your home? Freqguency Percentage
0-10 books 407 10.8%
11-25 books 811 21.5%
26-100 books 1247 33.0%
101-200 books 743 19.7%
More than 200 books 572 15.1%
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Table 4.2: Highest Parental Education Level as reported by Maltese students

What is the highest level of education completed

by the child’s father and mother? Father Mother
Primary or no schooling 20.6% 20.8%
Lower secondary 5.0% 5.3%
Upper secondary 15.0% 18.4%
Post-secondary, non-tertiary 3.0% 2.6%
Short-cycle tertiary 3.2% 4.2%
Bachelor’s or equivalent 3.6% 4.0%
Postgraduate degree 8.6% 6.2%
Don’t know 41.0% 38.5%

Table 4.3: Items found at home as reported by Maltese students
Do you have any of these things at home? Yes No

Your own room 79.2% 20.8%
Internet connection 99.1% 0.9%

The generated home learning resources score was categorised into three levels. Students
with ‘Many Resources’ had a score of at least 12.4, which is the point on the scale corresponding
to students reporting they had more than 100 books at home, had the two home study supports
and at least one of the parents had tertiary education. On the other hand, students with ‘Few
Resources’ had a score at most 7.3, which is the scale point corresponding to students reporting
that they had 25 or fewer books at home, neither of the two home study supports are available,
and neither parent had gone beyond upper-secondary education, on average. All other students

were assigned to the ‘Some Resources’ category.

Figure 4.1: Home learning resources score distribution for Maltese students
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Figure 4.1 displays the home learning resources score distribution of Maltese students
having mean 10.5 and standard deviation 1.64. 5.3% of the students scored less than 8, 29.4%
scored between 8 and 10, 46.6% scored between 10 to 12 and 18.7% scored more than 12.

Figure 4.2: Home educational resources and attainment in Mathematics

Many Resources Some Resources Few Resources Average
Percent Average Percent Average Percent Average
of Students  Achievement of Students Achievement ofStudents Achievement

Korea, Rep. of 37 1.3) 6318 (33) 60(12) 589 (14) 102 524 (8.1) | 1.6 {0.05)
Norway (9) M 1.2) M6(33) 69(L1) 499 (1.0 1{02) == 115 {0.05)
Georgia 3 (1.0) 492 44  T0(LY) 44E (3.9) 7 (0.6) 392 (8.7) | 109 {0.06)
Sweden 3 (1.1} Migy) T2 491 (1.6) 1[05 449 (9.8) | 1.1 {0.4)
Australia 23 (0.9) ME (1) 7309 497 (3.7) 404 433 (10.6) | 1.1 {0.4)
Hungary 22 [1.5) 500 (44)  T0(13) 503 3.00 7(0.7) 397 (7.8) | 108 {0.07)
United States 27 (0.9) 7 (37 T1(09) 509 (2.9) 705 469 (4.7) | 109 {0.4)
Canada 21 (0.9) 563 (3.1) 76 (0.8) 520 (200 2(03) == 11.1 {0.4)
Ireland 20 (0.9) 7 (3.6)  74(0.8) 518 (L5) 6 (0.6) 450 (10.4) | 109 {0.05)
Japan 19 (0.9) 618 (32) 77 (08) 5T (27) 403) 515 (64) | 1.0 {0.4)
England 19 (1.0 ¥aa7) 7610 507 (4.2 5(04) 462 (7.1) | 109 {0.05)
MNew Zealand 19 (0.7) N50(33)  75(08) 436 (3.2) 6 (0.5 416 (6.6) | 109 {0.4)
lsrael 16 (0.7) M14s 807 512 (4.5) 2(03) - 1.1 {0.4)
Chinese Taipei 15 (0.9) 658 (3.7 7309 600 (13) 12 (0.6) 521 (43) | 104 {0.4)
Lithuania 14 {1.7) 4 (5.2)  B1(12) 506 (1.5) 5(0.4) 447 (9.5) | 107 {0.05)
Qatar 14 (0.6) 408 (43) 78 (0.8) 435 3.0) (0.5 362 (6.1) | 10,6 (0.03)
Slovenia 14 (0.7) 3038 B3(07) 513 (200 3[04 455 (8.0) | 108 {0.04)
Malta 13 (0.5) 51(33) T5(00) 494 (1.2) 12 (0.5) 436 (3.9) | 105 {0.03)
Italy 13 (0.9) M08 7210 497 (13) 15 (0.9) 444 (3.5) | 102 {0.05)
Russian Federation 12 (0.6) 567 (33) 83 (08) 535 (4.8) 5(04) 512 (10.4) | 107 {0.04)
United Arab Emirates 12 (0.4) 519 (42) 77 (04) 465 (1.9) 11 (0.4) 406 (3.3) | 104 {0.03)
Hong Kong SAR 12 (1.0 634 (5.6)  74(1.0) 595 (4.4) 15 (0.9) 560 (6.5) | 102 {0.07)
Singapore 12 (0.4) 668 (.7)  77(08) 622 (3.2) 11 (0.5) 565 (5.4) | 103 {0.03)
Kazakhstan 11 (1.7} M3 M. 528 (4.9) 1 (0.9) 502 (11.3) | 103 {0.07)
Iran, Islamic Rep. of 9 {0.8) 514 (8.1} 55 (1.2) 449 (4.9 36 (1.5) 397 (4.7) 9.3 (0.08)
Bahrain B (0.4) 400 (5.8) 7B (0.7) 456 (1.6) 13 (0.6) 479 (3.8) | 10 {0.03)
Lebanon 7 (0.6) mie7 7310 448 (3.3) 200 (0.9) 418 (4.6) 9.9 (0.4)
Turkey 7 (0.8) 5088 M2 476 (4.1) 40 (1.7) 414 (4.6) 0.1 (0.09)
Chile 6 (0.5) 4900 (6.6) 78 (0.9) 432 (3.7) 16 (0.9) 385 (4.8) 0.9 (0.4)
Oman 6 (0.3) 451 (5.6) 66 (0.8) 409 (1.5) 28 (1.0) 183 (3.5) 0.5 (0.4)
Saudi Arabia 6 (0.6) 400 (105 69 (13) ETERLN) 25(14) 346 (5.2) 0.6 (0.06)
Jordan 5 (04) 4087 T30 395 (3.7) 22101 350 (4.1) 0.6 (0.05)
Kuwait 5(0.7) 450 (20.8) 82 (1.0} 395 (4.8 13 (0.8) 360 (4.6) | 10,0 {0.05)
Egypt 5 (03) 426 (69) &7 (1.0) 404 (4.3) 28 (1.0} 365 (4.9) 0.4 (0.04)
Malaysia 4(03) M5(32) TI(10) 411 (3.7) 24 (1.0 431 (4.5) 9.5 (0.4)
Thailand 3 (0.5) N9 (60  60(1) 440 (5.5) Ny 408 (4.3) 2.1 (0.05)
South Africa (9) 3(04) 477 (205) 66 (L1) 380 (5.2) NNy 349 3.7) 9.1 (0.06)
Botswana (9) 2 (0.2) s 51 (1.0 402 (L7) 47 (1.2) 379 (2.7) 8.6 (0.05)
Maorocco 2(0.2) ~ 41 (09) 3% (3.1) 55 (1.0) 374120 8.2 (0.05)
International Avg. 13 [0.1) 72 (0.2) 481 (0.6 15 (0.1) 431 (1.1)
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Figure 4.2 shows that the proportion of Maltese pupils with ‘Many Resources’ (13%) is
identical to the international average (13%), the proportion with ‘Some Resources’ (75%) is larger
than the international average (72%), while the proportion with ‘Few Resources’ (12%) is lower
than the international average (15%). Korea has the largest mean scale score (11.6) indicating
richest home learning resources. It is followed by Norway (11.5), Sweden (11.1), Australia
(11.1), Canada (11.1), Israel (11.1) and Japan (11.0). Malta’s mean scale score (10.5) is above
the international average (10.2).

Figure 4.3: Relationship between home educational resources and attainment in Mathematics

650
Singapore g
Korea, Rep. ofi@
600 @ Chinese Taipei
Hong Kong SAR @
@ Japan
o
B 550
E & (Quebec, Canada
o Russian Federation @
'-Fﬁ- Hazakhstan_-Engla"q Ireland | gp Canada
= United States. "~ @ J Ontario, Canada
E Slovenia g™ Hungary
w Lithuania @<F @ Israel @ Norway (9)
L Dubai, UAE Australia
9 500 :
“ Ely@® s@Malta g Sweden
5 FInriEIa, us Mew Fealand b Norway (8]
E
E
m .
E Malaysia @ @ United Arab Emirates
@ Turiey ! )
= Bahrain & Geongia
w450 @ heory
= Lebanon ge & Abu Dhabi, UAE
_— & Iran, Islamic Rep. of @ (atar
k@ @ (hile
0
400 Botswana (9) ® Oman Buenos Aires, Argentina
e @ Eqypt » Kuwait
Morocoo il @ Jordan
@ South Afria (9) |
& Saudi Arabia
350
15 8.0 B85 9.0 9.5 10.0 105 11.0 11.5 12.0
Mean Home Educational Resources Score

64



Home Language and Home Learning Resources

Figures 4.2 and 4.3 both show a strong positive relationship between the home resources
scale score for learning and the mathematics attainment score. The mean Mathematics attainment
scores of students with ‘Many’, ‘Some’ and ‘Few’ resources are 540, 481 and 431 respectively.
This pattern applies to all the participating countries including Malta. In fact, the mean
Mathematics scores of Maltese students with ‘Many’, ‘Some” and ‘Few’ resources are 551, 494
and 436 respectively.

Table 4.4: Mean home educational resources and mean mathematics scores by school type

School Type Mean Home Resources Score Mean Mathematics Score
State 10.0 465.6
Church 10.9 521.4
Independent 115 547.4

Figure 4.4: Relationship between home resources and Mathematics scores by school type
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Table 4.4 shows that students attending independent schools have the highest mean home
educational resources score and the highest mean mathematics attainment scores, while students
attending state schools have the lowest mean scores. Differences in mean scores are significant at
the 0.05 level of significance. Figure 4.4 shows that this positive relationship between the home
resources score for learning and the mathematics attainment score applies to all Maltese students
attending state, church and independent schools.
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A similar approach was used to relate home educational resources with attainment in science.
Figures 4.5 shows that the mean Science attainment scores of students with ‘Many’, ‘Some’ and
‘Few’ resources are 547, 486 and 432 respectively and this pattern applies to all the participating
countries including Malta. In fact, the mean Mathematics scores of Maltese students with ‘Many’,
‘Some’ and ‘Few’ resources are 557, 481 and 412 respectively.

Figure 4.5: Home educational resources and attainment in Science

Many Resources Some Resources Few Resources Average
Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement ofStudents Achievement

Korea, Rep. of 37 .3) 584 (3.2) 60 (1.2) 541 (2.1) 31(0.2) 483 (9.1) | 1.6 {0.05)
Norway (9) 29 (1.2) 549 (3.3) 69 (1.1} 494 (L6) 1(0.2) = 11.5 (0.05)
Georgia 3 481 (3.8) 70 (1.1} 439 (3.6) 7 {0.6) 375 (7.9) | 109 (0.06)
Sweden 23 (1.1} 578 (3.0) 74 (1.2) 310 (3.1) 3 (0.5) 437 (12.2) | 1.7 (0.04)
Australia 23 (0.9) 562 (2.8) 73 (0.9) 503 (1.5) 41(04) 429 (84) | 1.7 {0.04)
Hungary 22 (1.5) 592 (39) 70 (1.3) 317 (2.8) 710.7) 425 (7.9 | 10.8 (0.07)
United States 22 (0.9) 579 (3.2) 71 (0.9) 521 (2.6) 710.5) 476 (4.6) | 10.9 {0.04)
Canada 21 (0.9} 567 (3.1) 76 (0.8) 518 (2.0 2 (0.3) = 1.7 (0.04)
Ireland 20 (0.9) 580 (3.1) 74 (0.8) 513 (18) & (0.6) 445 (12.3) | 10.9 {0.05)
Japan 19 (0.9} 610 (3.0 77 (D.8) 564 (1.7) 4 (0.3) 511 (60} | 11.0 (0.04)
England 19 (1.0} 606 (4.6) Ta (1.0} 525 (3.6) 51(04) 470 (7.1} | 10.9 {0.05)
New Zealand 19 (0.7} 575 (3.1) 75 (0.6) 506 (3.0 & (0.5) 430 (5.9) | 10.9 (0.04)
Israel 16 (0.7) 581 (44) 82 (0.7) 509 (4.2) 2{03) e 1.7 (0.04)
Chinese Taipel 15 (0.9) 625 (3.0 73 (0.9) 570 (1.9) 12 (0.6) 501 (41} | 104 (0.04)
Lithuania 14(1.1) 573 (5.8) 81 01.2) 514 (24) 51(04) 449 (8.9) | 10.7 {0.05)
Oatar 14 (0.6 515 (43) T8 (0.8) 45 (3.2) B (0.5) 374 (6.2) | 10.6 (0.03)
Slovenia 14 (0.7} 595 (34) 83 (0.7) 547 (2.3) 304 469 (10.6) | 0.8 (0.04)
Malta 13 (0.5) 557 (4.0) 75 (0.7) 481 (1.7) 12 (0.5) 412 (4.7) | 10.5 (0.03)
Italy 13 (0.9) 548 (4.7) 72 (1.0} 502 (2.0) 15 (0.9) 444 (5.5) | 10.2 {0.05)
Russian Federation 12 (0.6) 576 (4.9) 83 (0.6) 541 (4.3) 5(04) 509 (9.7) | 107 (0.04)
United Arab Emirates 12 (0.4) 533 (3.8) 77 (D4) 478 (2.2) 1 (0.4) 414 (4.2) | 10.4 {0.03)
Hong Kong SAR 12 (1.0} 584 (4.9) 74 (1.0} 546 (3.0 15 (0.9) 513 (5.7 | 102 (0.07)
Singapore 12 (0.4) 654 (3.0) 77 (D.6) 598 (1.2) 11 (0.5) 532 (55) | 10.3 (0.03)
Kazakhstan 11 (1.1} 55 (10000 79 (10) 533 (4.2) 11 (0.9) 507 (9.6) | 103 (0.07)
Iran, Islamic Rep. of 9 (0.8) 532 (7.0) 55(1.2) 469 (4.3) 36 (1.5) 418 (3.8) 9.3 (0.08)
Bahrain B i(0.4) 512 {6.5) 78 (0.7) 468 (1.6) 13 (0.6) 433 (4.7) | 107 {0.02)
Lebanon 7 (0.6) 436 (9.5) 73 (1.0} 407 (5.7) 20 (0.9) 363 (6.7) 9.9 (0.04)
Turkey 710.8) 593 (6.9) H0.2) 510 (3.6 40 (1.7) 455 (3.9 9.1 (0.09)
Chile & (0.5) 518 (5.9) 78 (0.9) 458 (3.1) 16 (0.9) 412 (4.4) 9.9 (0.04)
Oman 6 (0.3) 496 (5.5) 66 (0.8) 460 (2.8) 28 (1.0} 438 (4.00 9.5 (0.04)
Saudi Arabia & (0.6 42 (M6 69 (1.3) 404 (4.6) 25 (1.4) 370 (5.7) 9.6 (0.06)
Jordan 5(0.4) 477 (8.2) 73 (1.0} 439 (3.2) 22 (1.} 382 (44) 9.6 (0.05)
Kuwait 5(0.9) 474 (15.2) 82 (1.0 414 (5.4) 13 (0.8) 370 (6T} | 10.0 (0.05)
Egypt 5(0.3) 413 (8.1} 67 (1.0) 383 (4.3) 28 (1.0} 3 (5.7 9.4 (0.04)
Malaysia 410.3) 544 (5.9) 72 (1.0} 480 (4.0) 410} 432 (5.7) 9.5 (0.04)
Thailand 3 (0.5) 51M3) 60 (1.1) 464 (4.8) 7 N.3) 434 (4.1) 9.1 (0.05)
South Africa (9) 304 489 (24.1) 66 (1.0) 368 (6.5) 3N 37 (39) 9.1 {0.06)
Botswana (9) 2(0.2) e 51 (1.1} 407 (3.5) 47 (1.2) 376 (2.7) 4.6 (0.05)
Morocco 210.2) - 43 (0.9) 401 (3.3) 55 (1.0} 386 (2.4) 8.2 (0.05)
International Avg. 13 (0.1} 547 (1.2) 72 (0.2) 486 (0.6) 15 (0.1} 432 (1.1)
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Figure 4.6: Relationship between home educational resources and attainment in Science
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Figure 4.6 shows a strong positive relationship between the home resources scale scores for
learning and the science attainment score when students are clustered by country. Table 4.5 and
Figure 4.7 display the same positive relationship when Maltese students are clustered by school

type.
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Table 4.5: Mean home educational resources and mean science scores by school type

School Type Mean Home Resources Score Mean Science Score
State 10.0 443.7
Church 10.9 518.3
Independent 115 553.5

Figure 4.7: Relationship between home resources and Science scores by school type
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4.3 Students speaking the language of the test at home

For most participating countries the language used in the TIMSS mathematics and science
tests was the same as their native language. For a few countries, including Malta, the language
used in the mathematics and science tests was the same as that used at school (English) and not
their home language. Table 4.6 shows that 9.8% of Maltese students always speak English at
home, 15.5% almost always, 54.6% sometimes and 19.9% never speak English at home. Moreover,
there is a significantly larger proportion of students attending independent schools (65.7%) who
always or almost always speak English at home compared to students attending church schools
(22.0%) and state schools (19.5%). Conversely, there is a larger proportion of students attending
state schools who never speak English at home (23.5%) compared to students attending church

schools (18.2%) and independent schools (8.9%).
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Table 4.6: Percentage of Maltese students speaking English at home by school type

School Type

State Church Independent Total
How often do you Always Count 119 105 148 372
speak the language Percentage 6.1% 7.4% 36.7% 9.8%
g{ Lhoenfgit (English) - “Aimost always Count 263 207 117 587
’ Percentage 13.4% 14.6% 29.0% 15.5%
Sometimes Count 1121 851 102 2074
Percentage 57.1% 59.9% 25.3% 54.8%
Never Count 461 258 36 755
Percentage 23.5% 18.2% 8.9% 19.9%

Figure 4.8: Percentage of Maltese students speaking English at home and attainment in Mathematics

Always Almost Always Sometimes Never

Percent Average Percent Average Percent Average Percent Average
of Students  Achievement  of Students  Achievement  of Students  Achievement  of Students  Achievement

Australia 82 (13) 504 (2.6) 1 (08) 514 (5.8) 6 (0.7) 516 (9.4) 1(0.1) o
Bahrain 55 (0.7) 44 20) 19 (07) 479 (42) 21 07) 454 3.1) 5 (0.4) 437 (66)
Botswana (9} 5(03) 38 (73) B (05) 424 (63) 79 (08) 392 (20) 9 (05) 361 (5.6)
Canada 66 (1.4) 54 (22) 71 (08) 536 (29) 10 (0.6) 534 (38) 3(04) 547 (7.5)
Chile 87 (0.7) 430 33) B(04) 439 (48) 3(04) 367 (96) 1{03) -
Chinese Taipei 57 (1) 604 (28) 34 (08) 610 (3.1) 9 (06) 530 (5.8) 0(0.1) ==
Egypt 64 (1.6) 388 (48) 13 (08) 414 (5) 19 (1.0) 398 (44) 4(03) 375 (8.4)
England 85 (1.2) 517 (43) 9 (0.8) 536 (6.9) 4(05) 514 (87) 1(0.) -
Georgia 84 (13) 453 (35) 1{07) 478 (1.1) 5 (08) 414 (98) 1(02) -
Hong Kong SAR 75 (1) 500 (42) 9 (0.5) 596 (6.9) 13 (14) 617 (74) 3 (04) 508 (16.1)
Hungary 87 (0.7) 512 (3.8) 11 {06) 535 (5.8) 1(02) . 0(0) o
Iran, Islamic Rep. of 51(1.8) 445 (57) 16 (0.9) 467 (1.1) 0(12) 412 (50) 13 (1.0) am (75)
Ireland B2 (0.8) 535 (29) 7(05) 513 (45) 7(05) 505 [6.6) 4(03) 506 (9.1)
Israel 78 (1.0) 512 (4.1) 15 (05) 519 (6.4) 6 (06) 498 (11) 1(02) ==
Italy 71(14) 504 (27) 18 (09) 437 (3.6) 9 (08) 445 (7.0) 2(03) -
Japan 96 (0.3) 588 (23) 3(03) 566 (9.8) 1(0.0) == 0(0.1) ==
Jordan 77 (13) 385 33) 11 {05) 417 (50) B (D7) 360 (5.6) 4(06) 363 (16.7)
Kazakhstan 80 (1.1) 526 (53) 1B {07) 545 (7.8) 6 (06) 522 (143) 0(01) ==
Korea, Rep. of 89 (0.5) 605 (2.6) 1 {035) 618 (4.6) 001 - 0 (0.0) -
Kuwait 10 (1.0} 378 (87) 10 {07) 410 (12.8) 4715 402 (5.5) 3013 378 (52)
Lebanon 10 (0.8) 444 (68) 17 {07) 456 (4.8) 59 (12) 492 (43) 14 (09) 430 (57)
Lithuania 79 (0.9) 510 (3.1) 18 (07) 520 (4.6) 303) 491 (8.5) 0 (1) ==
Malaysia 3 (15) 491 (45) 12 (08) 472 (40) 35 (14) 443 [53) 6 (0.7) 437 (8.0)
Malta 10 (0.5) 511 (5.1) 15 (05) 507 (3.8) 55 (08) 493 (17) 20 (0.5) 479 33)
Morocco 5 (1) 369 (35) 14 (05) 387 (3.6) 46 (11) 391 27) 15 (09) 389 (3.4)
New Zealand 79 (14) 495 (29) 14 (09) 491 (5.6) 6 (06) 476 (10.5) 1(0.) ==
Norway (9} 81(12) 516 (2.1) 12 {07) 497 (43) 5 (06) 484 (5.8) 1(02) -
Oman 014 403 3.0) 14 [07) 413 (48) 7 (09) 403 (36) 7 (04) 380 (5.4)
Qatar 50 (0.7) a1 (33) 19 (08) 470 (48) 26 (056) 465 (5.1) 4(03) 440 (8.0)
Russian Federation 83 (1.6) 539 (44) 12 (05) 544 (7.0) 5(13) 512 (276) 1(0.1) ==
saudi Arabla 64 (1.7) 364 (47) 10 {06) 396 (7.5) 7(12) 368 (7.6) 10 (1.0} 367 (113)
singapore 3 (07) 631 32) 207 630 3.2) 31 (06) 603 (4.3) 4002) 601 (7.7)
slovenia 70 (1.3) 524 (23) 71 (10) 512 3.) 7 (06) 468 [5.5) 3(04) 474 93)
South Africa (9) 16 (1.2) 409 (73) 14 (03) 424 (69) 6 (15) 356 [4.1) 6 (0.4) 325 5.6)
Sweden 75 (1.5) 508 (2.9) 16 (1.0} 491 (43) 700 457 (82) 1(03) -
Thailand 64 (1.9) 1 (55) 15 (03] 436 (63) 19 (1) 37 52) 2(03) ==
Turkey 82 (1.6) 458 (46) 9 (0.5) 471 (8) 8 (1.0) 365 (10.4) 2(05) -
United Arab Emirates 4 (09) 3027 11 (06) 505 (2.9) 31 (08) 473 33) 5(03) 449 (62)
United States T4{L) 521 (3.0) 17 (0.6) 518 (4.7) 305 504 (5.5) 1) o

International Avg. 482 (0.7) 15(0.) 494 (0.9) 19(0.1) 458(1.4) 437(1.9)
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Figure 4.9: Percentage of Maltese students speaking English at home and attainment in Science

Always Almost Always Sometimes Never
Percent Average Percent Average Percent Average Percent Average
ofStudents  Achievement  ofStudents  Achievement  ofStudents  Achievement  ofStudents  Achievement
Australia 82 (1.3) 514 (15) 11 (0.8) 512 (4.6) 6 (0.7) 495 (9.0) 1{0.1) -
Bahrain 55 (0.7) 456 (2.9) 19 (0.7) 506 (3.1) 21(0.7) 465 (3.2) 5(0.4) 434 (10.2)
Botswana (9) 5100.3) 386 (10.5) 8 (0.5) 433 (89) 79 (0.8) 395 (2.5) 9 (0.5) 338 (7.7
Canada 66 (1.4) 529 (23) 11 (0.8) 529 (32) 10 (0.6) 516 (4.2) 3(04) 522 (1.5)
Chile 87 (0.7) 457 3.0) & (0.4) 467 (53) 304 LT PR 1(0.3) -
Chinese Taipei 57(11) 572 (24) 34 (0.8) 581 (3.0) 9 (0.6) 511 (5.0) 0 (0.1 e
Egypt 64 (1.6) 168 (5.2) 13 (0.8) 388 (5.8) 19 (1.0) 375 (43) 4(0.5) 348 (10.6)
England 85 (1.2) 537 (3.8) 9 (0.8) 547 (6.6) 4(05) 521 (8.4) 1(0.) e
Georgia B84 (1.3) 4430) 1 {0.7) 468 (7.1) 5 (0.8) 395 (3.5) 1(0.2) -
Hong Kong SAR 15 (17) 543 35) 9 (0.5) 549 (6.3) 13(14) 563 (6.3) 3 (04) 542 (153)
Hungary 87 (0.7) 526 (35) 11 {0.6) 545 (5.6) 1(0.2) e 0{0.1) -
Iran, Islamic Rep. of 51 (1.8) 467 (4.9) 16 (0.9) 486 (6.2) 0013 429 (4.1) 13 (1.0) 421 (7.5)
Ireland 82 (0.8) 532 3.0 710.5) 533 (44) 7(0.5) SNy 4103 514 (9.6)
Israel 78 (1.0) 507 (3.9) 15 (0.6) 520 (6.2) 6 (0.6) 494 (10.6) 1(0.2) e
Italy (14 511 (2.6) 18 (0.9) 488 (35) 9 (0.8) 446 (6.4) 2(03) -
Japan 96 (0.3) 572 (1.8) 3(0.3) 555 (72) 1(0.1) o 0 (0.1) e
Jordan 73 424 (3.5) 11 {0.6) 460 (6.0) 8 (0.7) 420 (6.4) 4 (0.8) H0(17.7)
Kazakhstan 80 (1.1) 530 (43) 13 (0.7) 549 (6.4) 6 (0.6) 525 (14.6) 0 (0.1} e
Korea, Rep. of 89 (0.5) 555 (13) 11 (0.5) 563 (4.3) 0 (0.1 o 0 (0.0) -
Kuwait 10 (1.0) 381 (1.0 10 (0.7) 439 (14.0) 47 (1.5) 419 (6.1) B3 399 (5.9)
Lebanon 10 (0.8) 393 (9.1) 17 (0.7) 427 (6.6) 59013 400 (6.3) 1410.9) 360 (8.9)
Lithuania 79 (0.9) 519 (32 18 (0.7) 513 (4.0) 3(0.3) 487 (9.2) 0 (0.1) e
Malaysia M(15) 510 143) 17 (0.8) 482 (4.2) B4 443 (53) 6 (0.7) 385 (10.6)
Malta 10 (0.5) 521 (63) 15 (0.6) 512 (3.8) 55 (0.8) 477 (23) 20 (0.5) 454 (4.0
Morocco 5L miEL 14 (0.6) 395 (37) 46 (1.1) 402 3.0 15 (0.9) 3% (33)
New Zealand 19 (14) 51720 14 (0.9) 507 (5.8) 6 (0.6) 480 (10.6) 1(0.1) e
Morway (9) 81(1.2) 516 (2.5) 12 (0.7) 492 (56) 3 (0.6) 457 (6.7) 1(0.2) e
Oman 49 (1.4) 458 (3.0) 18 (0.7) 461 (44) 17 (09) 451 (4.1) 7(0.4) 439 (5.7)
Qatar 50 (0.7) 424 (3.7) 19 (0.8) 405 (44) 26 (0.6) 476 (4.9) 4103 446 (0.4)
Russian Federation 83 (1.6) 546 (3.8) 12 (0.6) 549 (6.8) 5(13) 500 (24.1) 1(0.) e
Saudi Arabia 64 (1.7) 392 (5.0 10 (0.6) 426 (7.8) 170.3) 403 (7.5) 10 (1.0) 389 (11.4)
singapore 1300 611 (3.0) 32(0.0) 610 (3.3) 31 (0.6) 53 (43) 4(0.2) 558 (8.8)
Slovenia 70 (1.3) 561 (2.5) 1 {1.0) 544 (3.8) 7 (0.6) 491 (6.3) 304 504 (11.1)
South Africa (9) 16 (1.2) 417 (8.3) 14 (0.8) 421 (8.2) 63 (1.3) 335 (4.9) 6 (0.4) 295 (6.9)
Sweden 75 (1.5) 53433 16 (1.0) 510 (5.8) 7(0.7) 445 (9.9) 1(0.2) -
Thailand 64 (1.9) 465 (4.7) 15 (0.8) 462 (5.4) 19 (1.7) 423 (49) 2(0.2) e
Turkey 82 (1.6) M 39 9(0.5) 503 (7.2) 8 (1.0 407 (8.8) 210.3) -
United Arab Emirates 43 (0.9) 454 (2.9) 11 {0.6) 54 (27) 31 (0.8) 483 (3.7) 51(03) 453 (7.0)
United States (L) 535 (2.8) 17 (0.6) 524 (4.2) 8 (05) 503 (5.2) 1{0.1) -
International Avg. 19 (0.1) 459 (13) 510.0) 431 (2.)

Figures 4.8 and 4.9 clearly show that students who regularly speak the language of tests at
home are more likely to attain better results in Mathematics and Science. Maltese students who
always, almost always, sometimes and never speak English at home are scoring, on average, 511,
507, 493 and 479 in Mathematics and 521, 512, 477 and 454 in Science respectively.
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5.1 Introduction

There are a number of factors that affect the teachers’ curriculum delivery at school and
the way students respond to what is being taught to them. This chapter will describe the school
level contexts in which children learn mathematics and science both locally and internationally
using the information provided by heads of school and partly by teachers. This chapter analyzes
the school composition by student economic background and the prevalence of English-speaking
students in Maltese schools and how these factors affect attainment in mathematics and science.
This chapter also investigates how instruction is affected by resource shortages and problems
with school conditions and resources. Comparisons are carried between school types for the
Maltese sample and between countries for the whole sample.

5.2 School Composition by Student Economic Background

Schools where more than 25% of students come from economically affluent homes and not
more than 25% of students come from economically disadvantaged homes are labelled as ‘More
Affluent’. School where more than 25% of students come from economically disadvantaged homes
and not more than 25% of students come from economically affluent homes are labelled as ‘More
Disadvantaged’. All other possible response combinations are ‘Neither more affluent nor more
disadvantaged’.

Table 5.1: Maltese School Composition by Student Economic Background

Approximately what percentages of students in your
school have the following background? 0-10% 11-25% 26-50% 51-100%
Come from economically disadvantaged homes 72.3% 21.3% 6.4% 0.0%
Come from economically affluent homes 42.6% 21.3% 8.5% 27.7%

Table 5.1 shows that 72.3% of Maltese schools have less than 10% of students coming from
economically disadvantaged homes; whereas, 27.7% of Maltese schools have more than 50% of
students coming from economically affluent homes. Combining the two variables together, 32% of
Maltese students are categorised as coming from economically affluent homes which is marginally
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higher than the international average (31%). On the other hand, the proportion of Maltese students
categorised as coming from economically disadvantaged homes (5%) is significantly lower than the
international average (36%).

Figure 5.1: Relation between Students’ Economic Status and Attainment in Mathematics
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Figures 5.1 and 5.2 clearly show that attainment in Mathematics and Science is positively
related to students’ economic status. This implies that students who come from economically
affluent backgrounds perform better in Mathematics and Science subjects than those who come
from more disadvantaged backgrounds. Maltese students who come from economically affluent,
neither more affluent nor more disadvantaged and disadvantaged backgrounds are scoring, on
average, 508, 489 and 432 in Mathematics and 498, 477 and 406 in Science respectively.
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Figure 5.2: Relation between Students’ Economic Status and Attainment in Science

Meither llzuu Affluent Nor More e Gaaisantyed
Disadvantaged
Percent Average Percent Average
of Students Achievement
Australia 30 (3.6) 548 (3.6) 39 (4. 512 (4.0) 30 (3.46) 481 (5.4)
Bahrain 31 (03 493 (5.4) 47 (03) 454 (29) 22 (03) 450 (45)
Botswana (9) 10 (2.7) 444 (87) 25 (44) 403 (7.0) 65 (4.8) 380 (4.1)
Canada 41 (39) 539 (2.9) 32 (34) 528 (37) 25 (3.0) 507 (3.8)
Chile 14 (25) 514 (10.7) 13 (4.0) 485 (11.0) 68 (4.0) 437 (5.0
Chinese Taipei 18 (2.6) 595 (8.46) 69 (33) 570 (24) 13 (23) 530 (4.9)
Egypt 18 (33) M (123) 32(39) 179 (84) 49 (4.1 357 (73)
England 31 (34) 592 (6.5) 38 (44) 533 (7. 29 (3.8 506 (7.9)
Georgia 0(34) 457 (73) 29 (45) 445 (63) 51 (4.5) 435 (49)
Hong Kong 5AR 19 (3.2) 579 (8.1) 35 (4.1 552 (6.9) 46 (4.2 520 {5.5)
Hungary 23 (33) 569 (6.1) 36 (43) 541 (52) 41349 489 (6.2)
Iran, Islamic Rep. of 2 (27) 499 (8.8) 1 (29) 479 (7.4) 55 (2.6) 432 (4.0)
Ireland 7 {a7) 551 (4.4) 39 (45) 540 (33) 34 (40) 507 (5.2)
Israel (33 557 (7.8) 34 (34) 523 [6.1) 43 (37) 468 (7.7)
Italy 36 (40 505 [6.1) 45 (47) 502 [4.5) 13 (39) 482 (74)
Japan 44 (35) 581 (3.0) 46 (39) 567 (23) 10 (2.5) 549 [6.1)
Jordan 15 (25) 459 [9.5) 1 (34) 440 (7.8) 65 (3.8) 408 (4.6)
Kazakhstan 65 (3.8) 537 (6.4) 9 (38) 519 (87) 5(1.8) 510 (28.7)
Korea, Rep. of 14 (28) 584 (6.0) 56 (44) 557 (29) 30 (37) 541 (25)
Kuweait 17 (32 454 (25.7) 32 (38) 404 (8.9) 45 (4.6) 405 (7.7
Lebanen 19 (34) 405 (16.8) 29 (43) 439 (9.6) 53 (45) 375 (8:4)
Lithuania 50 (3.6) 535 (43) 34 (38) 506 (4.7) 15 (29) 485 (73)
Malaysia 612 552 (6.7 25 (3.5) 478 (11.3) 68 (3.4) 458 (5.1)
Malta 32 [0.0) 408 (15) 64 [0.1) 477 (20) 5 (0.1 406 (4.4)
Morocco 7016 445 (12.0) 12 (22) 404 (10.2) 81 (24) 386 (28)
MNew Zealand 30 (47) 550 (3.7) 42 (49) 514 (48) 28 (23) 467 [6.1)
Morway (3) 57 (45 519 (37 35 (4.1) 501 (4.1) 822 479 (6.1)
Oman 37 (33) 471 (4] 37 (38) 452 (4.5) 26 (35) 439 (749)
Qatar 76 (0.7) 463 (42) 14 (0.3) 118 (47) 10 (0.7) 466 (9.1)
Russian Federation 68 (3.7) 547 (5.1) 2 (34) 41 (6.1) 10 (23) 533 (N7
Saudi Arabia I8 (4.4) 420 (72 46 (5.2) 380 (6.8) 16 (3.6) 372(159)
Singapore 33 (0.0 635 (4.7) 53 (0.0) 592 (4.7) 14 (0.0) 524 (8.9)
Slovenia 38 (39) 558 (33) 43 (43) 553 (432) 19 (33) 535 (4.0)
South Africa (9) 821 500 (14.9) 13 (30 436 (247) 7 (33) 335 (57)
Sweden 64 (4.5) 537 (39) 7 (45) 512 (63) 9 (28) 453 (14.1)
Thailand 16 (29) 504 (13.5) PANER] 462 (10.6) 63 (3.8) 438 (53)
Turkey 23 (35) 528 (12.3) 24 (30 510 (7.1) 53 (39 473 (38)
United Arab Emirates 50 (2.0) 496 (4.4) 19 (1.7) 480 (5.8) 31(15) 447 (4.5)
United States 20 (25) 570 (5.3) 24(33) 545 (45) 56 (34) 510 {4.40)

International Avg. _ 31(0.5) 517 (1.4) 34 (0.6) 36(0.5) 462 (13)

Table 5.2: Student economic background by school type

School Type
State Church Independent Total

School More Affluent Count 3 5 7 15
Composition by Percentage 15.8% 25.0% 87.5% 31.9%
Student Neither More Affluent Count 14 15 1 30
Background nor More Disadvantaged percentage 73.7% 75.0% 12.5% | 63.8%
More Disadvantaged Count 2 0 0 2

Percentage 10.5% 0.0% 0.0% 4.3%
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Table 5.2 clearly shows that the proportion of students coming from economically affluent
backgrounds and attend independent schools (87.5%) is significantly larger than those attending
church (25.0%) and state schools (15.8%). International research has shown that economical
affluence is a major predictor of students’ success in Mathematics and Science subjects and this
may be one of the reasons why students attending independent schools tend to perform better in
these subjects than other students.

5.3 Schools with students having test language as native language

Figure 5.3: Relation between test language spoken at school and attainment in Mathematics

More than 90% of Students 51-90% of Students 50% or Less of Students

Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement of Students Achievement

A 52 (4.1 U6 (3.5 7 (35) 5131 (8.1) 1M 497 (127
Bahrain 74(02) 4z (1.7 a0 454 (6.9) 18 (0.2) 481 (3.5)
Botswana (9) 6(19) 391 1013 o 93 (23) 301 2.3)
Canada 43 (29) 530 (3.2 40011 526 (3.6) 18 (2.6) 519 (6.5)
Chile 100 (0.3) 473 (3.7) 003 o 0 (0.0) -

Chinese Taipei 66 (3.5) 610 (3.6) (5 583 (5.5) 5013 546 (7.6)
Egypt 9 (0.7) 392 {4.2) 1007 e 0 (0.0 -

England 66 (4.4) 523 (6.9) 24019 540110 10 (2.7) 515 (18.2)
Georgia B (27) 455 (3.7) 10 (Z.8) 47124 1007 e

Hong Kong SAR 43 (4.7) 579 (6.3) 6 (2.1) 573 (3.8 4 (5.0) 607 (7.2)
Hungary 100 (0.0) 513 (3.9 0 (0.0) o 0 (0.0 e

Iran, Islamic Rep. of 50 (2.9) 459 (6.9) 11 (2.3) 439 (11.3) LINERD] 408 (5.4)
Ireland 70 (4.0) 528 (3.0) 26 (1.8) 509 (8.4) 4 (1.7 515 ({10.2)
Israel 66 (3.0) 514 (5.6) 232 506 (74) 7018) 509 (20.9)
Italy 63 (38) 439 (3.4) 36 (1.8) 502 {4.7) 1(0.9) e

Japan 99 (0.9) 587 (23) 11(0.6) o 1107) =

Jordan % (0.5) 385 (3.2) 0(0.4) o 003 e

Kazakhstan 55 (3.1) 521 (7.4) 26 (14) 530 (1.7 20 (29) 534 (129
Korea, Rep. of 100 (0.0) 606 (1.6) 0 (0.0) o 0 [0.0) e

Kuwait B4 (15) 384 (4.7) 4(15) 450134 120 461 (26.6)
Lebanon 416 413 (12.4) 9(2.4) 485 (14.9) 87 (3.1) 47 (3.9
Lithuania B8 (2.6) 510 (3.2) 10 (2.4) 519 (8.4) 2009 =

Malaysia 4 (3.9) 469 [5.5) 24 (38) 460 (6.8) 28 (4.1) 464 (8.6)
Malta 4 [0.0) 517 (6.2) 6 (0.1) 550 (3.0 ag (o1 A7 (1.0
Morocco 74 (18) 385 (2.6) 10 (2.00 /773 16 (1) 383 (5.6)
Mew Zealand 68 (42) 49 (4.0 29 (410) 485 (8.6) 3.0 440 (36.6)
Morway (9) 77 (34) 515 (2.7) 19 (2.8) 504 (3.7) 4(1.8) 407 {4.5)
Oman 86 (1.9) 398 (16) i3 390 (11.7) Nl 446 (95)
Qatar 51 (0.7) 303 (3.5) 203 478 (6.2) 40 (0.7) 485 (5.0
Russian Federation 80 (26) 538 (4.6) 15 (2.4) 546 (7.5) 5(1.7) 527 (34.5)
Saudi Arabia 93 (24) 369 (4.9) N3 359 (19.0) 4 [20) 353 (8.9)
Singapore 0 (0.0) == 0 [0.0) == 100 (0.0) 621 (3.2)
Slovenia 71 (348) 519 {L8) 27 (3.8 514 {45) 1010 ~

South Africa (9) 12 (23) 421 (14.5) 8010 448 (17.7) 80 (2.7) 361 (5.5)
Sweden 47 (44) 509 (4.3) 43045 400 (3.9) 10 (2.4) 469 (11.7)
Thailand 8 (28) 435 (5.2) 7022 3L 7018 411 (149
Turkey 20 (2.5) 470 (5.7) 7118 M7 017.0) 1220) ELER RN
United Arab Emirates 48012 426 (3.3) £10.9) 522 (8.7) 47 014) 495 (3.7)
United States 54 (28 EEERERS] 28 (2.8) 503 (58) 14 (15) 403 (8.9)
International Ava. 64 (04) 478(1.0) 14.(0.4) 483109 22(0.3) 475 (1.6)
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Figures 5.3 and 5.4 show that 4% of Maltese schools have more than 90% English-speaking
students; 6% of the schools have between 51% and 90%, while 90% of the schools have less than
50% English-speaking students. There exists a relationship between the prevalence of students
speaking the language of the test and attainment in Mathematics and Science, both internationally
and locally. In Malta, students attending schools having more than 50% English-speaking
students scored higher in both the Mathematics (550) and Science (558) tests than their counterparts
attending schools with lower proportions of English-speaking students (487 in Mathematics and
473 in Science). An explanation of this fact is that in Malta questions in Mathematics and Science
examination papers are provided in English and students who are not fluent in English are less
likely to understand the questions and answer them correctly.

Figure 5.4: Relation between test language spoken at school and attainment in Science

More than 90% of Students 50% or Less of Students
Percent Average Percent Average
of Students Achievement of Students Achievement

Australia 62 (4.0) 515 (3.5) 27 (35) 517 (7.0 @ 493 (10.3)
Bahrain 74 (0.0) 455 (2.7 &0 504 (84) 18 {02} 496 (53)
Botswana (9) 6 (1.9 382 (15.2) 1012 - a3 Q23) 192 (3.0)
Canada 43 (29 535 (3.0 40 (3.0) 5240313 18 (2.6) 517 (5.6)
Chile 100 (0.3) 455 (3.5) 0{03) - 0 {0.0) -
Chinese Taipei 66 (3.5) 579 (2.9 28 (35) 555 [4.6) 5(13) 527 (5.2)
Egypt 9 (0.7) nag 1{0.7) - 0 {0.0) -
England 66 (4.4) 543 (6.3) M (39) 555 (10.2) 10 (27} 522 (16.6)
Georgia 89 (27) 445 (34) 10 (2.8) 433128 1{0.7) -
Hong Kong SAR 48 (4.7) 532 (5.2 6 (2.1} 540 (22.2) 46 (5.0) 556 (6.2)
Hungary 100 (0.0) 526 (35) 0 {0.0) - 0 {0.0) o
Iran, Islamic Rep. of 50 (2.9 478 (6.0 1 (23) 460 (10.6) 40 (3.1} 478 (4.9)
Ireland 70 (4.7) 543D 26 (3.8) 517 (9.0) 4{1.7) 534 (9.7)
Israel 66 (3.0) 510 (5.3) 8 (33) 502 (74) 710 504 (19.9)
[taly 63 (38) 494 (1.4) 36 (3.8) 506 (d.6) 1{0.9) -
Japan %9 (0.9) 57 (1.8 1{05) e 1{0.7) = =
Jordan 99 (0.5) 426 (3.4) 0{0.4) - 0{0.3) -
Kazakhstan 55 (3.1} 517 (6.0) 26 (34) 548 (10.2) 20 (2.9) 555 (13.0)
Korea, Rep. of 100 {0.0) 556 (1.2) 0 (0.0) e 0 {00y -
Kuwait B4 (2.5) 403 (5.4) 4 (15) M3 (215 11 {200 482 (77.4)
Lebanon 4(18) 177 (323) 0 (28) 425 (19.9) 87 3.0 198 (5.9)
Lithuania 88 (2.6) 518 (3.1) 10 (24} 526 (10.5) 2(09) 3 6
Malaysia 48 (3.9) 485 (5.6) 4 (38) 466 (7.9) 8 {4.0) 451 (10.4)
Malta 4 (0.0} 527 (8.8 6 (0.1} 558 (6.2) 90 {0.1) 473 (1.8)
Morocco 74 (2.8) 393 (2.9) 10 (200 305 (7.4) 16 (2.7) 394 (5.1)
New Zealand 68 (4.2) 517 (3.7 9 (4.7) 504 (B3) EX I )] 459 (32.2)
Morway (9) TT(34) 514 (32) 19 (28) 500 (3.9) 4 (1.8) 476 (9.2)
Oman 86 (1.9) 452 (3.0) 3013} 445 (143) 11{1.2) 476 (8.7)
Qatar 51 (0.7) 412 (4.2) 00.3) 405 (63) 40 (0.7 505 (4.7)
Russian Federation 80 (2.6) 545 (4.0) 15 (2.4) 551 (6.8) 501.7) 516 (32.1)
Saudi Arabia 93 (24) 397 (4.8) 3013 ELLAPEN)] 4 2.0 194 (11.8)
Singapore 0 (0.0) S 0 (0.0) = 100 10.00 597 (3.2)
Slovenia T (3.6) 555 (3.0 7 (38) 545 (4.9) {100 -
South Africa (9) 12 (23) 413 (17.6) 8017 462 (20.6) 80 (27) M2 (6.7)
Sweden 47 (4.4) 534 4.0 43 (45) 520 (4.4) 10 {24) 481 (16.8)
Thailand 86 (2.8) 460 (4.6 7R3 £20(1.3) 7(18) 436 (13.3)
Turkey 80 (2.5) 505 (4.5) 7(18) 487 (13.0) 12{21) 419 (9.9)
United Arab Emirates 48 (1.2 436 (3.5) 50.9) 531 (9.6 47 (1.4) 508 (3.9)
United States 58 (28 Sa (1.1 18 (1.8) 514 (5.7) 14 {25) 504 (8.7)
International Avg. 64 (0.4) 485(1.2) 14(0.4) .1{21) 22{03) 477 (25)
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5.4 Effect on learning Mathematics caused by resource shortages

A scale score for resource shortage in Mathematics was generated by using the heads of
school responses concerning school and classroom resources that are displayed in tables 5.3 and 5.4.

Table 5.3: General Resources in Maltese schools

How much is your school affected by a shortage or

inadequacy of general school resources? Not at all A little Some A lot
Instructional materials (e.g., textbooks) 80.9% 8.5% 4.3% 6.4%
Supplies (e.g., papers, pencils, materials) 87.2% 8.5% 2.1% 2.1%
School buildings and grounds 42.6% 36.2% 8.5% 12.8%
Heating/cooling and lighting systems 51.1% 31.9% 14.9% 2.1%
Instructional space (e.g., classrooms) 42.6% 34.0% 14.9% 8.5%
Technologically competent staff 51.1% 31.9% 10.6% 6.4%
Audio-visual resources for delivery of instruction 78.3% 15.2% 2.2% 4.3%
Computer technology for teaching and learning 55.3% 23.4% 17.0% 4.3%
Resources for students with disabilities 29.8% 44.7% 14.9% 10.6%

Table 5.4: Resource shortages for Mathematics Instruction in Maltese schools

How much is your school affected by a shortage or

inadequacy of resources for mathematics instruction? Not at all A little Some A lot
Teachers with a specialization in mathematics 83.0% 10.6% 4.3% 2.1%
_Compu_ter software / applications for mathematics 48.9% 34.0% 17.0% 0.0%
instruction

Library resources relevant to mathematics instruction 46.8% 31.9% 19.1% 2.1%
Calculators for mathematics instruction 85.1% 10.6% 2.1% 2.1%

Concrete objects or materials to help students

e 48.9% 34.0% 14.9% 2.1%
understand quantities or procedures

Figure 5.5: Mathematics resource shortages score distribution for Maltese schools
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The generated mathematics resources shortage score was categorised into three levels.
Scores exceeding 11.1 indicate that resource shortages do not affect instruction of mathematics.
Scores between 7.5 and 11.1 indicate that resource shortages affect instruction, while scores below
7.5 indicate that shortages affect instruction considerably. Figure 5.5 display the Mathematics
resource shortages score distribution for Maltese schools.

Figure 5.6: Mathematics Instruction affected by Resource Shortages

Mot Affected Affected Affected A Lot
Percent Average Percent Average Pencent Average
of Students Achievement ofStudents Achievement ofSiudents Achievement

Singapore 74 (0.0) 623 (3.9) 20 (0.0) 613 (8.2) 6 (0.0) 622 (128) | 12.0{0.00)
Korea, Rep. of 62 (3.8) 605 (3.3) 37 39) 607 (4.0) 1(0.7) e 11.6 {0.15)
Slovenia 56 (4.6) 517 (2.9) 44 [4.6) 516 (3.9) 0 (0.0) e 115 {0.32)
Malta 55 (0.2) 501 (1.3) 45 {0.2) 482 (1.5) 0 (0.0) e 11.4 {0.00)
Australia 51 (3.5) 520 3.3) 45 (34) 493 (5.2) 1(0.7) - 113 {0.77)
England 45 (4.6) 539 (6.2) 52 (4.6) 515 (6.9) 0 (0.0) == 113 {0.74)
MNorway (9) 47 (4.7) 516 (3.8) 53 (4.1) 508 (2.5) 0 (0.0) - 1.7 {0.37)
Japan 46 (3.3) 593 (4.2) 5 (34 580 (3.1) 1 (0.6) == 10.9 {0.70)
Hong Kong SAR 45 (4.2) 600 (7.3) 51 (4.3) 586 (6.8) 3(1.6) 582 (14.7) | 109 {0.16)
Qatar 45 (D.4) 455 (3.1) 04 421 {4.0) 20 (0.4) 474 (85) | 103 (0.03)
Canada 45 (3.4) 538 (3.0) M (34) 519 (3.1) 003 o 112 {0.37)
Sweden 41 (4.1) 501 (43) 58 (4.0) 500 {4.0) 1(0.9) o 10.9 {0.70)
New Zealand 39 (5.00 500 (6.0) 61 (5.0) 436 (4.1) 0 (0.0) o 10.9 {0.15)
United States 37 3. 532 (5.9) 61 (3.1) 512 (3.7) 3 (0.9 494 (9.0) | 108 {0.32)
Kazakhstan 32 (4.0) 524 (9.7) 63 (3.8) 531 (6.8) 5(1.7) 498 (28.3) | 102 {0.08)
United Arab Emirates 1 (22 508 [4.8) 523 411 (3.9) 16 (1.7) 456 (7.2) 9.9 {0.12)
Georgia 29 (3.3 449 (5.9) 7033 454 (4.5) 1(0.8) - 105 {0.10)
Chinese Taipei 29 (3.5) 613 (6.6) 71 (3.5) 594 (3.3) 1(0.5) e 106 {0.11)
Chile 27 (3.5) 453 (6.7) 70 (3.8) 419 (4.9) 3(1.6) 413 (19.4) | 102 {0.33)
Ireland 27 3.5) 526 (1.3) 71 (3.8) 522 (3.3) 215 == 104 {0.32)
Lithuania 23 3.9) 519 (8.0) 74 (3.8) 509 (3.00 215 - 102 {0.13)
Russian Federation 19 (28] 550 (8.9) &0 (2.9) 536 (5.1) 1(0.5) == 10.2 {0.09)
Hungary 17 (3.5) 526 (139) B0 (3.7 510 (4.0) 2(13) - 0.8 {0.77)
Kuwait 16 (3.4) 43 (229) 63 (332 380 (4.4) 21 (3.6) 388 9.4) 9.1 {0.20)
Israel 16 (2.7) 559 (8.9) 76 (3.2) 508 (4.8) (1.9 431 (184) [ 2.6(0.37)
Bahrain 16 (0.2) 497 (3.8) 63 (03) 444 (1.8) 21 [0.2) 456 (3.3) 9.2 {0.01)
Oman 15 (2.7) 426 (1.3) 77 (16) 395 (2.8) g5 422 010.2) | 944030
Lebanon 14 (18] 479 (9.2) 78 (3.0) 436 (4.4) g5 443 (9.3) 0.6 (0.14)
Saudi Arabia 13 (3.6) 65 (173) T4 43 363 (4.7) 13 (2.9) 396 (144) [ 2.7{037)
Jordan 7 (1.5 431(109) &0 (29) 376 (3.4) 13 (2.8) 418 (10.9) [ 9.0(0.37)
South Africa (9) 6 (1.4 463 (19.1) &7 (23) 368 (4.3) 72.7) 346 (8.7) 8.3 {0.09)
[taly 6 (1.9) 516 (112) 93 (2.0 493 (2.8) 1(0.8) e 8.7 {0.07)
Iran, Islamic Rep. of 6 (1.6) 511 (25.7) B2 (27) 437 (4.3) 12 (2.3) 428 (11.9) [ 2.9{0.30)
Malaysia b (14 431 (9.2) 70 (4.2) 465 (4.6) 24 (3.8) 474 (3.5) B4 {0.13)
Thailand 5.7 461 (21.2) B (28) 430 (5.00 14 (2.7) 429 157) | 89{0.32)
Morocco 3 (0.9) 413 (16.6) 95 (12) 383 (23) 1(0.7) == 9.6 (0.05)
Turkey 2 (1.0 - &1 (3.00 457 (4.7) 17 (3.1) 453 (9.9) B4 (0.07)
Egypt 1 (0.6) S o (2.0) 389 (4.4) & (2.0) 431 (145) | 88007
Botswana (9) 1 (0.0) e 92 (24) 390 (2.4) 724 402 4.8 | &7 (0070
International Avg. 17 (0.5) 506 (1.8) 66 (0.5) 476 (0.7) 6 (03) 448 (2.9
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Singapore has the largest scale score (12.0) indicating that Mathematics instruction is the
least affected by resource shortages. This is followed by Korea (11.6), Slovenia (11.5), Malta (11.4),
Australia (11.3), England (11.3) and Canada (11.2). Turkey (8.4), Malaysia (8.4), Botswana (8.7)
Egypt (8.8) and Thailand (8.9) have the lowest scale scores indicating that Mathematics instruction
is affected more by resource shortages in these countries. Figure 5.6 shows that in 55% of Maltese
schools Mathematics instruction is not affected by resource shortages and in 45% of the schools
instruction is somewhat affected. These proportions are considerably different from international
averages (27%, 66% and 6%). The mean Mathematics scores of students attending schools where
shortages in resources ‘Did not affect instruction’, ‘Somewhat affected’ and ‘Affected instruction a
lot’ are 506, 476, and 448 respectively. This pattern is also visible for Maltese schools, where the
mean scores in Mathematics for the first two resource shortage categories are 501 and 482
respectively. Figure 5.7 and Table 5.5 show no discrepancies in resource shortages for mathematics
instruction between school types.

Figure 5.7: Mean mathematics resource shortage scores by school type
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Table 5.5: Resource shortages for Mathematics Instruction by school type

School Type
State Church Independent Total

Instruction affected Not Affected  Count 9 10 4 23
by mathematics Percentage 47.4% 50.0% 50.0% 48.9%
resource shortage  “aftected Count 10 10 4 24
Percentage 52.6% 50.0% 50.0% 51.1%

Affected Count 0 0 0 0

Considerably  Percentage 0.0% 0.0% 0.0% 0.0%
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5.5 Effect on learning Science caused by resource shortages

A similar scale score was generated for Science resource shortage by using the heads of
school responses concerning school and classroom resources that are displayed in tables 5.6 and 5.7.

Table 5.6: General Resources in Maltese schools

How much is your school affected by a shortage or

inadequacy of general school resources? Not at all A little Some A lot
Instructional materials (e.g., textbooks) 80.9% 8.5% 4.3% 6.4%
Supplies (e.g., papers, pencils, materials) 87.2% 8.5% 2.1% 2.1%
School buildings and grounds 42.6% 36.2% 8.5% 12.8%
Heating/cooling and lighting systems 51.1% 31.9% 14.9% 2.1%
Instructional space (e.g., classrooms) 42.6% 34.0% 14.9% 8.5%
Technologically competent staff 51.1% 31.9% 10.6% 6.4%
Audio-visual resources for delivery of instruction 78.3% 15.2% 2.2% 4.3%
Computer technology for teaching and learning 55.3% 23.4% 17.0% 4.3%
Resources for students with disabilities 29.8% 44.7% 14.9% 10.6%

Table 5.7: Resource shortages for Science Instruction in Maltese schools

How much is your school affected by a shortage or

inadequacy of resources for science instruction? Not at all A little Some A lot
Teachers with a specialization in science 83.0% 8.5% 6.4% 2.1%
_Compu_ter software / applications for science 48.9% 31.9% 14.9% 4.3%
instruction
Library resources relevant to science instruction 53.2% 25.5% 19.1% 2.1%
Calculators for science instruction 87.2% 8.5% 4.3% 0.0%
Science equipment and materials for experiments 66.0% 23.4% 4.3% 6.4%
Figure 5.8: Science resource shortages score distribution for Maltese schools
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The generated science resources shortage score was categorised into three levels. Scores
exceeding 11.2 indicate that resource shortages do not affect instruction of science. Scores between
7.4 and 11.2 indicate that resource shortages affect instruction, while scores below 7.4 indicate that
shortages affect instruction considerably. Figure 5.8 displays the Science resource shortages score
distribution for Maltese schools.

Figure 5.9: Science Instruction affected by Resource Shortages

Mot Affected Affected Affected A Lot
Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement of Students Achievement

5ingapore 74 (0.0) 599 (4.0) 18 (0.0 585 (B.6) & (0.0) 601 (11.3) | 122 (0.00)
Malta 66 (0.1) 486 (1.8) 34 ({0.7) 469 (1.6) 0 (0.0 - 11.6 (0.00)
Korea, Rep. of 61 (3.9) 555 (.7) 37 (3.8) 558 (3.5) ing 537 (5.8) 11.8 (0.17)
Australia 53 (3.6) 524(3.7) 46 (3.5) 501 (4.8) 1 (0.8) - 115 (0.12)
Slovenia 50 (4.7) 551103.3) 50 (4.7 552 (3.9) 0 {0.0) ~ 115 (0.12)
England T 43 (43) 552 (6.0) 52 (4.3) 536 (6.6) 0 (0.0 e 114 (0.15)
Japan 47 (35) 574 (2.8) 53 (3.6) 568 (2.4) 1 (0.6) - 109 [0.17)
Canada 47 (34) 533 03.0) 53 (33) 522 (3.0 0 {0.3) - 113 (0.14)
Hong Kong SAR 45 (4.8) 546 (6.6) 52 (4.8) 544 (5.6) 3(14) 54 (732) 11.0 (0.18)
Qatar 45 (0.4) 478 (2.9) 404 4331 (4.2) 20 (0.4) 445 (9.1) 105 (0.03)
MNew Zealand 45 (5.2) 521 (5.7) 55 (5.2) 504 (4.7) 0 (0.0 - 11.1 (0.16)
Sweden 45 (4.2) 521 15.7) 34 (4.1 523 (4.8) 1(0.9) e 11.0 (0.17)
MNorway (9) 44040 516 (5.3) 56 (4.1) 504 (3.0) 0 (0.0) - 112 (0.10)
United Arab Emirates 32 (23) 516 (4.6) 50 (24 452 (4.6) 17 (1.8) 459 (7.4) 10.0 (0.13)
United States 32(34) 542 (5.7) 65 (3.4) 526 (3.6) 109 501 {123) | 108 (0.13)
kazakhstan 3139 525 (9.0) 63 (4.0) 537 (6.5) 5(1.8) 522 (236) | 103 (0.20)
Ireland 19 (3.5) 532(7.32) 69 (3.8) 528 (3.4) 2(15) e 10.7 (0.13)
Chile 832 483 (6.2) 68 (3.6) 443 (5.1) 418 447 (147) | 102 (0.04)
Chinese Taipel 8 (3.9) 583 (5.4) 71 (3.6) 564 (2.8) 1(05) e 10.7 (0.12)
Georgia 15 (33) 449 (6.6) 74 (33) 441 (3.9) 1 (0.8) - 106 (0.12)
Russian Federation 20 (2.8) 552 (8.3) 78 (2.9) 542 (4.7) 1(0.7) ~ 103 (0.10)
Lithuania 17 (33) 517 (9.0) a0 (3.7 519 (3.7) 2(15) - 102 (0.14)
Israel 17 (2.7) 547 (9.2) 75 (2.9) 505 (4.5) 9148 433 (1548) 9.6 (0.11)
Bahrain 17 (0.2) 513 (5.7) 58 {0.3) 455 (2.8) 25 (0.2) 466 (4.8) 9.2 (0.01)
Kuwait 16 (3.3) 467 (26.6) 63 (3.0) 396 (5.1) 21033 411 (124) 9.1 {0.21)
Orman 15 (2.2) 471 (6.8) 79 (2.5) 448 (3.1) 5(14) 476 (10.5) 9.5 (0.70)
Hungary 15 (3.2) 538 (13.9) 82034 523 (3.6) 3(14) 546 (13.0) 9.9 (0.11)
Lebanon 15 (2.7) 456 (12.8) FENEN) 384 (6.7) 12 (2.5) 411 {15.7) 9.7 (0.15)
Saudi Arabia 12 (3.5) 407 (209) 73 (43) 387 (5.0 15 (3.2) 431 (12.9) 9.1 (0.79)
Iran, Islamic Rep. of 10 (2.2) 507 (194) 78 (2.9) 451 (3.9) 13 (2.4) 450 (10.8) 9.1 (0.11)
Italy 9024) 509 (10.8) 9% (2.6) 4497 (2.7) 1(0.8) o 9.8 (0.08)
South Africa (9) 7014 461 (22.7) 83 (2.6) 354 (6.1) 10 (2.4) 316 (14.6) 9.3 (0.11)
Thailand Ti2.7) 485 (15.4) 78 (2.9) 454 (4.6) 15 (2.8) 453 (123) 8.9 (0.13)
Jordan 71015 476 (12.8) 79 (3.7) 416 (3.7) 14 (2.9) 451 (11.6) 9.0 (0.13)
Malaysia 51022) 420 (11.7) 70 (4.0) 470 (4.6) 25(38) 482 (10.8) 8.4 (0.15)
Morocco 3 (0.9) 426 (20.0) 95 (1.2) 391 (1.5) 2 {0.7) - 9.6 (0.05)
Turkey 200 - 79 (3.2 493 (4.0) 19 (3.2) 490 (8.7) 8.4 (0.11)
Egypt 1{0.7) - 89 (2.3) 366 (4.8) 10 {2.2) 417 (13.5) 8.7 (0.08)
Botswana (9) 110.0) - 89 (2.8) 390 (3.2) 10 (2.8) 402 [145) 8.6 (0.08)
International Avg. 27 (0.5) 65 (0.5) 455 (2.6)
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Singapore has the largest scale score (12.2) indicating that Science instruction is the least
affected by resource shortages. This is followed by Korea (11.8), Malta (11.6), Slovenia (11.5),
Australia (11.5), England (11.4) and Canada (11.3). Turkey (8.4), Malaysia (8.4), Botswana (8.6)
Egypt (8.7) and Thailand (8.9) have the lowest scale scores indicating that Science instruction is
affected more by resource shortages in these countries. Figure 5.9 shows that in 66% of Maltese
schools, Science instruction is not affected by resource shortages and in 34% of the schools
instruction is somewhat affected. These proportions are considerably different from international
averages (27%, 65% and 7%). The mean science scores of students attending schools where
shortages in resources ‘Did not affect instruction’, ‘Somewhat affected’” and ‘Affected instruction a
lot’ are 509, 480, and 448 respectively. This pattern is also visible for Maltese schools, where the
mean scores in Science for the first two resource shortage categories are 486 and 469 respectively.
Figure 5.10 and Table 5.8 show no bias in resource shortages for science instruction between school

types.

Figure 5.10: Mean science resource shortage scores by school type
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Table 5.8: Resource shortages for Science Instruction by school type
School Type
State Church Independent Total
Instruction affected Not Affected  Count 12 11 5 28
by science Percentage 63.2% 55.0% 62.5% 59.6%
resource shortage  “agfected Count 7 9 3 19
Percentage 36.8% 45.0% 37.5% 40.4%
Affected Count 0 0 0 0
Considerably Percentage 0.0% 0.0% 0.0% 0.0%
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5.6 School conditions and resources reported by mathematics teachers

A scale score for problems with school conditions and resource shortage was generated by
using the mathematics teachers’ responses concerning school and classroom facilities that are shown
in Table 5.9.

Table 5.9: Problems with school conditions and resources (Maltese mathematics teachers)

. Not a Minor Moderate Serious

In your current school, how severe is each problem?
problem problem problem problem

The school building needs significant repair 47.4% 33.3% 12.7% 6.6%
Teachers do not have adequate workspace 32.4% 35.7% 22.1% 9.9%
Teachers do not haye adequate instructional 45 1% 32 9% 19.2% 2 8%
materials and supplies
The school classrooms are not cleaned often enough 54.5% 32.9% 8.9% 3.8%
The school classrooms need maintenance work 48.4% 32.9% 13.1% 5.6%
:;aesa;cur:i;ssdo not have adequate technological 50.7% 26.8% 14.6% 8.0%
;I;ii%rggzgo not have adequate support for using 46.9% 33.8% 15.0% 4.9%

Figure 5.11: School conditions and resources score distribution for Maltese schools
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The generated school conditions and resources score was categorised into three levels.
Scores exceeding 10.9 indicate that there are hardly any problems with school and classroom
facilities. Scores between 8.5 and 10.9 indicate minor problems, while scores less than 8.5 indicate
moderate to severe problems. Figure 5.11 displays the school conditions and resources score
distribution for Maltese schools according to Mathematics teachers.
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Figure 5.12: Problems with school conditions and resources (Mathematics Teachers)

Hardly Any Problems Minor Problems  Moderate to Severe Problems e
Percent Average Percent Average Percent Average Scale Score
of Students Achievement of Students Achievement ofStudents Achievement

Qatar 69 (3.5 429 147) 1 (15) 457 (9.2) 8 (2.8 433 (8.7) 1.7 {0.76)
United Arab Emirates 56 (2.6) 478 (3.6) 7 (24) 452 (5. 7(13) 441 (8.7) 11.2 {0.10)
Bahrain 52 (3.7) 460 (2.9) 40 (3.2) 451 (3.0) T11.8) 431 (8.5) 11.0 {0.10)
Singapore 50 (2.9) 621 (5.1) M09 621 (3.1) 5011 598 (16.1) | 109 (0.00)
Australia 50 (3.3) 519 (3.8) 44 (3.5) 496 (4.9) 6 (1.4 500 (13.9) | 1009 (0.00)
England 49 (4.6) 523 (83) 443 514 (83) 720 493 (11.8) | 0.8 (0.15)
United States 49 (2.8) 522 (4.3) 4 23) 514 (47) 10 (2.7) 517 (9.4) 10.7 (0.12)
Chile 43 (3.8) 442 (5.5) 38 (3.5 424 (8.7) 14 (2.8) 402 (7.2) 1055 (0.17)
Ireland 45 (3.6) 527 (4.4) 47 (3.4) 519 (5.00 12 (2.3) 521 (6.8) 106 (0.14)
Canada 4532) 535 3.3) 46 (3.2) 525 (3.8) 9(L7) 534 (5.8) 1045 (0.11)
Lebanon 45 (4.6) 451 (5.8) 37 (4.1) 438 (6.1) 19 (3.2 26 (1.9) | 104 (0.08)
Slovenia 45 (3.2) 518 (2.8) 438 515 3.9) 13 (2.2) 514 (5.4) 10.7 (0.14)
Mew Zealand 41(3.7) 497 (7.3) 49 (3.8 495 (4.7) 10(1.5) 470 (13.8) | 105 (0.90)
Kuwait 40 (3.9] 394 (3.8) ETREN)] 393 (9.4 332 386 (6.6) 102 (0.18)
Kazakhstan 40 (4.0) 333 (7.3) 37 (3.9 534 (8.5) 23 (37 507 (129 | 103 (0.7
Malta 39 (0.0) 502 (1.7 43 (0.1 493 (1.5) 13 (0.7) 475 (3.2) 105 (0.00)
Hong Kong SAR 39 (4.6) 587 (9.5) 52 (4.8) 595 (6.7) 924 569 (16.8) | 107 (0.15)
Chinese Taipei 38 (3.7 615 (5.1) 514.0) 591 (4.0 11 (25) 585 (9.2) 104 (0.12)
Oman 7 (33) 407 (5.5) 47 (3.5) 404 (3.8 16 (2.4) 393 (6.8) 10.5 (0.15)
Russian Federation 3437 544 (6.3) 50 3.5 537 (5.7) 16 (1.5) 530 (1.5 | 104 (0.07)
Korea, Rep. of 33 (3.4 612 (4.4) 5134 603 (4.7) 16 (2.6) 603 (7.8) 103 (0.14)
Lithuania 30 (4.0 515 (6.8) 59 (4.6) 511 (3.9) 10 (2.4) 495 (9.4) 10.2 (0.14)
lsrael 29 (27 509 (8.3) 46 (2.5) 519 (6.9) 5 (1) 497 (7.8) 9.8 (0.12)
MNorway (9) 29 (3.2) 518 (5.0 53 (39) 512 (2.7) 18 (3.2) 506 (3.2) 10.1 (0.12)
Iran, Islamic Rep. of 28 (3.4) 466 (10.1) 41 (35) 437 (7.3) 302y 408 (5.8) 9.6 (0.13)
Thailand 7 (34) 438 (9.6) 59 (40 433 (6.56) 14 (2.6) 414 (1.7 | 100 (03)
Sweden 26 (3.8) 498 (6.2) 33 (44) 505 (4.7) 17 (3.3) 493 (6.0) 0.8 (0.14)
Jordan 25 (29) 412 (74) 7 35 385 3.8) B33 369 (5.4) 0.4 (013)
Hungary 1132 SO 93T 508 (6.1) 18 (3.4) 523 (6.9) 9.7 (0.13)
Georgia 11 (3.6) 463 (6.3) 443 452 (5.0) 34 (3.6) 443 (7.5) 0.5 (0.14)
Saudi Arabia 20 (3.6) 386 (8.5) 41 (43) 367 (6.9) 39 (4.6 357 (6.6) 9.3 (0.19)
South Africa (9) 18 (3.1) aamd 1934 384 (9.0) 531 39) 4233 B.5 (0.18)
ltaly 17 (3.0) 435 (8.3) 514.0) 507 (4.7) EPNERY 485 (5.5) 94 (0.12)
Japan 17 (2.6) 587 (6.0) 60 (3.5) 586 (3.4) 2 (29) 588 (5.1) 9.5 (0.10)
Turkey 16 (2.6) Mg 3634 461077 4837 447 (6.6) 8.8 (0.15)
Egypt 15 (23) 417 (6.5) 3935 ‘IS5 4034 383 (5.8) 4.8 (0.11)
Malaysia 13 (29) a7 0138 52044 466 (5.6) 34143 461 (6.7) 8.1 (0.04)
Morocco 12 (2.0) 405 (6.0) 4130 387 38 430 i (34 8.9 (0.09)
Botswana (9) 2(11]) o 20 (3.3) 402 (3.9 17 (3.4) 387 (2.3) 7.6 (0.17)
International Avg. 34 (0.5) 493 (1.2) 4 (0.6) 481 (0.9) 22 (0.5) 470 (1.5)

Figure 5.12 shows that Qatar has the largest scale score (11.7) indicating least problems with
school conditions and resources according to mathematics teachers. This is followed by United
Arab Emirates (11.2), Bahrain (11.0), Singapore (10.9), Australia (10.9) and England (10.8). The
lowest scale scores indicating more problems with school conditions and resources than other
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countries are those of Botswana (7.6), South Africa (8.6), Turkey (8.8), Egypt (8.8) and Morocco
(8.9). Malta’s scale score (10.5) is significantly higher than the international average (10.0), where
39% of Mathematics teachers stated that there are hardly any problems with school conditions and
resources, 48% indicated minor problems and 13% indicated moderate to severe problems. These
proportions differ from international averages (34%, 44% and 22%). The mean mathematics scores
of students attending schools having hardly any problems with facilities and resources, have minor
problems and have moderate to severe problems are 493, 481, and 470 respectively. This trend
applies to Maltese schools, where the mean scores in mathematics for the three problem categories
are 502, 493 and 475 respectively. Figure 5.13 and Table 5.10 show that church schools have fewer
problems with school conditions and resources than state and independent schools.

Figure 5.13: Mean scores for school conditions and resources by school type (Mathematics teachers)
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Table 5.10: Problems with school conditions and resources by school type (Mathematics teachers)

School Type
State Church Independent Total

Problems with Hardly any Count 37 35 4 76
school conditions  problems Percentage 30.3% 50.7% 18.2% 35.7%
and resources  “\yinorbroblems  Count 63 28 16 107
Percentage 51.6% 40.6% 72.7% 50.2%

Moderate to Count 22 6 2 30

severe problems  percentage 18.0% 8.7% 9.1% 14.1%
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5.7 School conditions and resources reported by science teachers

A similar scale score for problems with school conditions and resources was generated by
using the science teachers’ responses concerning school and classroom facilities that are shown in
Table 5.11.

Table 5.11: Problems with school conditions and resources (Maltese science teachers)

. Not a Minor Moderate Serious

In your current school, how severe is each problem?
problem problem problem problem

The school building needs significant repair 41.9% 36.5% 18.8% 2.9%
Teachers do not have adequate workspace 32.4% 37.6% 21.0% 9.0%
Teach_ers do not ha\_/e adequate instructional 42 6% 38.1% 17.0% 2306
materials and supplies
The school classrooms are not cleaned often enough 58.8% 22.6% 10.4% 8.2%
The school classrooms need maintenance work 46.8% 30.6% 18.8% 3.8%
:’eesaocur}(e;’ressdo not have adequate technological 49.6% 31.1% 15.9% 3.4%
;ie;]%r;?gzso not have adequate support for using 49.2% 31.1% 17.2% 2 506

Figure 5.14: School conditions and resources score distribution for Maltese schools
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The generated school conditions and resources score was categorised into three levels.
Scores exceeding 10.9 indicate that there are hardly any problems with school and classroom
facilities. Scores between 8.5 and 10.9 indicate minor problems, while scores less than 8.5 indicate
moderate to severe problems. Figure 5.14 displays the school conditions and resources score
distribution for Maltese schools according to Science teachers.
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Figure 5.15: Problems with school conditions and resources (Science Teachers)

Moderate to
Hardly Any Problems Minor Problems Severe Problems .
Percent Average Percent Average Percent Average Scale Score
of students Achievement of Students Achievement of Students Achievement

Qatar 67 (3.0) 449 (4.8) 25 (3.0 473 (8.0) 810.3) 463 (9.7) 1.6 (0.13)
United Arab Emirates 57 (2.4) 489 (3.8) 33 (23) 458 (7.5) 10 (1.9) 463 (9.6) 1.1 (0.10)
Singapore 53 (2.6) 607 (4.7) 41 (2.8) 587 (6.5) 5013 569 (15.2) | 11.00(0.0%)
Australia 50 (2.5) 54 (3.7 40 (3.0 508 {5.7) 10 (2.0) 503 (8.0) 10.8 (0.10)
Lebanon 50 14.6) anen 3639 394 (7.8) 437 358 (13.3) | 106007
England 47 (3.4) 545 (5.1) 40 2.9) 531 (6.7) 13 (2.6) 534 (15.8) | 0.6 (0.04)
Chile 45 (3.9 470 (5.7) 4139 446 (6.2) 15 (3.7) 442 (10.1) | 0.4 (0.8)
Slovenia 44 (2.9 554 (2.7 44 (24) 550 (2.8) 1 (1.5 545 (6.6) 10.7 (0.12)
Kuwait 43 (47 424 (9.1 33 (40 394 (9.7} 437 403 12.2) | 103 (0.20)
Canada 42 (3.3 535 (3.0) 48 (3.3) 523 (3.6) 10(1.9) 518 (10.8) | 10.6 (017}
Bahrain 42 (3.0 477 [4.3) 433 439 (4.3) 1423) 451 (7.8) 10.5 (0.17)
Oman 42 (3.8) 450 (3.9) 43 (3.4) 455 (5.6) 15 2.3} 442 (9.6) 105 (0.15)
Korea, Rep. of 41 (3.8) 557 (2.5 47 (3.9) 554 (3.5) 1 (2.6) 555 (8.7) 10.5 (0.15)
Kazakhstan a0 (2.9) 540 (5.7) 40 (2.9) 534 (6.4) 20 (2.6) 519 (125) | 103 (0.13)
United States a0 (2.7) 543 (4.0) 46 (2.9) 528 (4.6) 14 {20) 51479 10.4 (0.07)
Malta 39 (0.5) 493 (2.7) 46 (0.5) 477 (1.9) 15 {03) 459 (3.7) 10.4 (0.02)
Chinese Taipel 39 (3.5) 579 (3.9) 49 (400 562 (3.4) 12 (16) 566 (3.5) 103 (0.12)
Hong Kong SAR 38 (4.8) 552 (6.5) 49 (5.3) 537 (6.3) 13 (3.1 549 (9.7) 103 (0.13)
Ireland 38 (3.2 537 [4.5) 47 (3.5) 5217 (4.5) 16 (2.4) 530 {6.3) 10.3 (0.13)
New Zealand 7 (3.4 529 (45) 47 (3.7} 507 (6.0) 16 (3.2) 507 {8.2) 10,7 (0.14)
Norway (9) 36 (3.0) 510 [4.5) 50 (3.7) 511 (3.9) 14 (27 507 {6.1) 10.2 (0.17)
Russian Federation 35 (1.6) 551 (4.6) 48 (23) 543 (5.2) 16 (2.0 533 (7.6) 10.1 (0.11)
Lithuania EENER) 519 [4.5) 52 (2.7) 517 (3.0) 15 (1.8) 5M(6.3) 10.2 (0.13)
Israel 28 (3.3 498 (9.6) 46 (3.4) 51 (6.1) 26 (1.8) 496 (8.0) 9.8 (0.14)
Hungary 26 (1.1) 518 (5.9) 47 (25) 527 (4.4) 26 (2.6) 530 {5.6) 9.7 (0.10)
Jordan 25 (3.0) 455 (3.4) 939 413 (53) 36 (4.0) 407 (5.3) 9.3 (0.15)
Thailand 5 3.4) 472 (9.8) 50 (3.9) 458 (6.7) 26 (3.2 437 (3.4) 9.7 (0.13)
Japan 24 (3.7 573 (4.4) 62 (3.9) 512 (23) 14 (2.6) 564 (6.0) 9.9 (0.13)
Sweden 3 3.7 51 (8.7) 50 (3.9) 528 (4.2) 26 (3.4) 514 (8.7) 9.6 (0.15)
Egypt 22 (.7 398 (8.7 40 (3.7) I {73) 38 (3.6) ERTNTE)] 9.1 (0.15)
Saudi Arabia 7 147) 424 (3.8) 48 (4.8) 304 (7.6) 31 (44) 380 (7.6) 9.3 (0.21)
3eorgia 21 (2.5) 454 (5.0 45 (2.5) 442 (3.7) 34 2.9 439 (3.3) 0.4 (0.12)
Iran, Islamic Rep. of 21 (2.6) a0 5232 461 [4.7) 7 3.7) 428 (5.2) 9.5 (0.07)
Italy 16 (3.0 490 (8.3) 52 (4.2) 506 (3.6) 3235 439 (5.8) 9.4 (0.02)
Turkey 16 (2.6) s2Mmgy 3935 497 (6.7 45(37) 430 (5.7) 8.9 (0.14)
South Africa (9) 15 (2.6) 452 (13.9) 29 (35) 364 (10.8) 56 (3.6) 329 (6.0) 8.5 (0.17)
Malaysia 13 (2.7) 465 (134) 42 (47) 483 (7.4) 45 (4.0) 455 (8.2) 8.9 (0.12)
Morocco 12 (1.4) 420 (8.0) 43 (1.5) 394 (3.6) 4416 386 (2.8) 8.9 (0.08)
Botswana (9) 2 (0.7) e 15 (3.4) 411 (6.9) 81133) 387 (34) 7.4 (0.0
International Avg. 34 (05) 500 (1.2) 43 (0.5) 4586 (0.9) 3 (0.5) 475 13)

Perceptions of science teachers regarding problems with school conditions and resources are
similar to mathematics teachers. Figure 5.15 shows that Qatar has the largest scale score (11.6)
indicating least problems with school conditions and resources according to science teachers. This is
followed by United Arab Emirates (11.1), Singapore (11.0), Australia (10.8), Slovenia (10.7) and
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England (10.6). Botswana (7.4), South Africa (8.5), Turkey (8.9), Malaysia (8.9) and Morocco (8.9)
have the lowest scale scores indicating more problems with school conditions and resources than
other countries. Malta’s scale score (10.4) is significantly higher than the international average
(10.0), where 39% of Science teacher stated that there are hardly any problems with school
conditions and resources, 46% indicated minor problems and 15% indicated moderate to severe
problems. These proportions differ from international averages (34%, 43% and 23%). The mean
science scores of students attending schools having hardly any problems with facilities and resources,
have minor problems and have moderate to severe problems are 500, 486, and 475 respectively. This
trend applies to Maltese schools, where the mean scores in science for the three problem categories
are 493, 477 and 459 respectively. Figure 5.16 and Table 5.12 show that state schools have more
problems with school conditions and resources than independent and church schools.

Figure 5.16: Mean scores for school conditions and resources by school type (Science teachers)
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Table 5.12: Problems with school conditions and resources by school type (Science teachers)

School Type
State Church Independent Total

Problems with Hardly any Count 105 80 29 214
school conditions  problems Percentage 33.4% 41.9% 53.7% 38.3%
and resources Minor problems ~ Count 142 96 16 254
Percentage 45.2% 50.3% 29.6% 45.4%

Moderate to Count 67 15 9 91

severe problems  percentage 21.3% 7.9% 16.7% 16.3%
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Job Satisfaction, Challenges and School Sense of Belonging

I o, s, il Sy

6.1 Introduction

This chapter describes the views of heads of school and teachers regarding a number of
school-related issues. It highlights the heads’ and teachers’ perspectives regarding the school
emphasis on academic success in Mathematics and Science. Moreover, this chapter addresses other
issues related to teachers’ job satisfaction, challenges faced by teachers at school and students’
sense of belonging. A scale score is generated for each of these issues which will be used to
identify differences between participating countries and between different school types in Malta.

6.2 Emphasis on academic success and attainment (Head of School report)

A scale score for School Emphasis on Academic Success was generated by considering
these thirteen aspects. Table 6.1 displays the responses of Maltese heads of school regarding the
emphasis the school provides to academic success.

Table 6.1: Responses of Maltese heads of school regarding school emphasis on academic success

How would you characterize each of the following Very Very
within your school? high High Medium Low low
Teachers’ understanding of the school’s curricular goals 34.0% 51.1% 14.9% 0.0% 0.0%
Tea_chers’ degree of success in implementing the school’s 21.3% 63.8% 14.9% 0.0% 0.0%
curriculum
Teachers’ expectations for student achievement 23.4% 61.7% 12.8% 2.1% 0.0%
Teachers working together to improve student achievement 14.9% 57.4% 21.3% 6.4% 0.0%
Teachers’ ability to inspire students 8.5% 70.2% 21.3% 0.0% 0.0%
Parental involvement in school activities 8.5% 27.7% 38.3% 14.9% 10.6%

Parental commitment to ensure that students are ready to

13.0% 41.3% 34.8% 8.7% 2.2%
learn

Parental expectations for student achievement 39.1% 43.5% 17.4% 0.0% 0.0%
Parental support for student achievement 13.0% 39.1% 43.5% 4.3% 0.0%
Parental pressure for the school to maintain high academic 23.9% 45.7% 28.3% 2 204 0.0%
standards

Students’ desire to do well in school 19.6% 41.3% 37.0% 2.2% 0.0%
Students’ ability to reach school’'s academic goals 8.7% 50.0% 41.3% 0.0% 0.0%
Students’ respect for classmates who excel in school 10.9% 52.2% 34.8% 2.2% 0.0%
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Pupils in schools where their head reported a very high emphasis on academic success had
a score on the scale of at least 13.1 which corresponds to their head of school characterizing seven
of the thirteen aspects as ‘Very high’ and the other six as ‘High’, on average. Students in schools
with a medium emphasis on academic success had a score no higher than 9.6, which corresponds to
their heads of school characterizing seven of the thirteen aspects as ‘medium’ and the other six as
‘high’, on average. All other pupils attended schools with a High Emphasis on academic success.

Figure 6.1: Emphasis on academic success and attainment in Mathematics (Heads of School)

Very High Emphasis High Emphasis Medium Emphasis Average
Percent Average Percent Average Percent Average Scale Score
of Students  Achlevement of Students Achievement ofStudents Achievement

England 26 (3.7) 574 (10.5) 53 (4.8) 521 (6.5) 22 (3.5) 485 (10.3) | 116 (0.17)
Qatar 25 (0.4) 473 (33) 57 (0.5) 433 (3.6) 19 (0.4) 403 (54) | 11.7 (0.02)
United Arab Emirates 19 {1.7) 520 (5.6) 59 (2.2) 466 (2.9) 22 (1.5) 406 (4.7) | 11.2 (0.07)
Korea, Rep. of 17 (3.5) 622 (7.0) 65 (4.3) 607 (3.2) 18 (3.4) 585 (4.2) | 11.2 (0.17)
Ireland 15 (2.9) 540 (6.8) 65 (4.0) 526 (2.9) 21 (3.0) 495 (8.1) | 11.2 (0.15)
Australia 14 (2.3) 557 (74) 47 (1.3) 512 (5.1) 44 (3.0) 486 (4.6) | 105 (0.11)
Canada 13 (1.1) 556 (6.1) 46 (3.3) 533 (2.9) 41 (33) 513 (3.5) | 10,6 (0.15)
Bahrain 12 {0.2) 504 (6.0 52 (0.2) 456 (2.0) 36 (0.2) 435 (23) | 103 [0.01)
Malaysia 10{2.1) 518 (127) 65 (3.6) 465 (4.9) 25 (39) 446 (6.9) | 1.0 (0.12)
Singapore 10 {0.0) 684 (7.7) 64 (0.0) 626 (4.5) 26 (0.0) 587 (6.0) | 10.7 (0.00)
Mew Zealand 9 (2.8) 523 (14.3) 69 (4.4) 496 (4.5) 12 (3.6) 460 (6.5) | 11.0 (0.14)
Kazakhstan 9 (2.6) 538 (20.3) 72 (3.8) 528 (6.7) 19 (3.4) 521 (9.5) | 11.0 (0.16)
Malta & {0.7) 525 (4.7) 57 (0.1) 506 (1.2) 35 (0.7) 463 (2.0) | 104 [0.07)
United States 8 (2.0) 564 (10.7) 46 (3.5) 532 (43) 46 (3.3) 499 (500 | 10,0 (0.13)
Chinese Taipei 7(19) 661 (10.0) 46 (3.8) 610 (3.7) 47 (3.5) 579 (4.1) | 10.0 (0.3)
Hong Kong SAR 6(12) 629 (12.2) 19 (3.8) 624 (63) 56 (3.8) 567 (6.2) 9.7 (0.74)
Sweden 5(1.9) 531 (9.2) 45 (4.4) 511 (4.1) 50 (4.2) 488 (4.7) 9.9 (0.13)
Saudi Arabia 5(1.7) 397 (18.5) 43 (47) 385 (6.9) 52 (4.3) 352 (4.9) 9.8 (0.15)
Oman 5(13) 425 (17.7) 57 (2.9 409 (4.00 18 (2.6) 300 (3.4) | 10.2 {0.09)
Kuwait 501.7) 442 (36.4) 53 {4.0) 407 (7.2 42 (3.9) 369 (5.2) | 10.0 (0.13)
Iran, Islamic Rep. of 5(1.0) 5320 43030 455 (6.5) 53 (3.2) 412 4.3) 9.6 (0.12)
Thailand 5(1.5) 466 (34.6) 61 (4.0 43 (6.3) 3438 406 (5.6) | 10.3 (0.04)
Israel 4 (1.8) 586 (17.4) 56 (3.6 522 (6.0) 39 (3.3) 486 (8.2) | 10.2 {0.017)
Turkey 413) 600 (13.8) 29 (3.1) 486 (7.9) 67 (3.3) 437 (4.4) 4.9 (0.14)
Lebanon 4(1.7) 496 (187) 53 (4.4) 456 (5.7) 43 4.0) 427 (53) | 10.0 {0.13)
Jordan 3010 424 (174) 40 (37) 406 (4.9) 57 3.7) 369 (4.2 0.4 (D.12)
Egypt 30.9) 431 (308) 33 (3.3) 401 (7.6) 64 (3.6) 385 (4.9) 9.5 (0.17)
Chile 2(1.7) == 29 (3.4) 467 (7.6) 69 (3.6) 411 14.3) 8.7 (D.16)
Japan 21(1.2) e 53 (4.0 600 (33) 45 (4.0 568 (3.2 0.8 (0.12)
Lithuania 21{1.0) - 58 (3.7) 520 (4.00 40 (3.8) 493 (3.9) 0.9 (0.10)
South Africa (9) 1(0.5) e 27 (1.3) 97 (125 7235 361 (4.2 8.7 (0.13)
Georgia 1 (0.6) == 57 (43) 456 (4.8) 42 (43) 450 (5.00 9.9 (0.17)
Slovenia 1{0.9) e 18 (4.6) 525 (4.1) 61 (4.5) 5SNn 0.5 (0.17)
Hungary 1{0.9) == 64 (3.9) 534 (4.4) 35 (39) 477 (7.4) | 10,7 (0.70)
MNorway (9) 1{0.8) e 52 (4.7) 521 (33) 47 (4.0) 500 (2.6) 9.9 (0.12)
Botswana (9) 1 {0.0) == 12 (1.7) 479 (1.7) 88 (2.7) 385 (2.2 7.7 (0.3)
Italy 1{0.7) - 19 (3.6) 500 (5.4) (3.7 491 (3.3) 9.0 (0.12)
Morocco 0 {D.2) - = 12 (1.8) 476 (102) BB (1.8) M (23) 7.8 (0.10)
Russian Federation 0 {0.0) - LENERY 554 (6.0) FERENI] 532 (5.8) 9.1 (0.08)
International Avg. 7 {03) 531 3.2) 48 (0.6) 494 (0.9) 45 (0.5) 462 (0.8)
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Figure 6.2: Emphasis on academic success and attainment in Science (Heads of School)

Very High Emphass High Emphasis
Percent Average Percent Average Percent
of Students Achievement ofStudents Achievement ofStudents Achievement

England 26 (3.7) 57 (9.7) 53 (4.8) 540 (6.0) 21 (35) 502(99) | M6 (0.a7)
Qatar 25 (04) 499 (4.7) 57 (0.5) 452 (4.0) 19 (0.4) 415 (6.1) | 1.7 {0.02)
United Arab Emirates 19 (1.7 533 (5.8) 59 (2.3 478 (33) 2215 416 (5.8) | 11.2 {0.07)
Korea, Rep. of 17 (3.5) 567 (6.2) 65 (4.3) 557 (20) 18 (3.4) 539 34) | 1.2 {0.107)
Ireland 15 (2.9) 556 (6.7) 65 [4.0) 534 (29) 21 (3.0 498 (8.7) | 1.2 (0D.15)
Australia 14 (23] 556 (5.8) 41 (3.5) 519 (4.6) 44 (3.0) 495 {4.1) | 105 (0.11)
Canada 1321 548 [4.6) 46 (3.2) 530 (2.7) 11 (33) 517.(3.0) | 10,6 (0.15)
Bahrain 12 {0.2) 514 (8.7) 52 (0.2) 472 (2.9) 36 (02) 441 (3.0 | 103 (0.01)
Malaysia 10 {2.1) 540127 65 (3.4) 471 (5.6) 15 (39) 48 {7.6) | 1.0 (012
Singapore 10 {0.0) 661 (8.7) 64 (0.0 601 (4.4) 26 (0.0) 562 {6.1) | 10.7 (0.00)
New Zealand 928 5390129 69 (44) 517 (43) 21 (3.6) #0070 | 10014
Kazakhstan g (2.6) 533 (16.8) 72 (3.8) 534 (5.7) 19 (34) 547 (10.1) | 11.0 (0.16)
Malta g0 520 (5.00 57 (0.7) 497 (2.0) 35 (0.0) 444 (27) | 10.4 (0.01)
United States 8200 570 (9.3) 46 (3.5) 3 (39 46 (3.2) 512{49) | 10.0 (0.13)
Chinese Taipei 7(19) 621 (7.7) 46 (3.8) 579 (3.0) 47 (3.5) 552 (34) | 10.0(0.03)
Hong Kong SAR 6(12) 586 (11.6) 39 (3.§) 568 (5.6) 56 (3.8) 541(33) | 970024
Sweden 5(19) 560017 45 (44) 536 (4.9) 50 (4.2) 506 (5.00 | 9.9(073)
Saudi Arabia 5(1.7) 433 (113) 41 418 (7.1) 52 (4.2) T {56) | 9.8 (0.15)
Oman 5(13) 469 (125 57 (29) 462 (4.2) 38 (2.6) 440 [4.1) | 10.2 (0.09)
Kuwait 5(1.7) 462 (288) 53 (47 430 (8.3) 41 (39) 379 (6.1) | 10.0 (0.13)
Iran, Islamic Rep. of 5 (1.0} 542228 8030 473 (5.8) 537 45037 | 96(0.12)
Thailand 5(15) 479 (1.0) 61 (4.0) 467 (5.4) 3 (38 432 (55) | 103 (0.04)
Israel 4 (1.6) 58 (155 56 (3.8) 519 (5.5) 133 482 (7.9) | 102 (D.17)
Turkey 413 614 (11.8) 29 (3.7) 518 (6.8) 67 (3.3) 476 (3.8) | 8.9 (0.04)
Lebanon 4 (1.7 476 (185) 53 (44) 418 (8.7) 43 (4.0) 368 (7.5) | 10.0 (0.23)
Jordan 310 467 (19.8) 40 (3.7) 449 (1.5) LT EN 408 (4.5) | 94 ({013
Eaqypt 309 410 (359) 33 (3.5) 384 (8.5) 64 (3.6) 362 (500 | 9.5(0.11)
Chile Z(11) s 29 (34) 488 (7.7) 69 (3.6) 438 (4.2) | &7 (0.16)
Japan (1.3 -~ 5 (4.0) 581(23) 45 (4.0) 558 (2.6) | 9.8(0.1Y
Lithuania 2(11) = 58 (3.7) 547 (3.9) 40 (3.8) 506(3.9) | 9.9 (0.10)
South Africa (9) 1(0.5) -~ 27 (3.5) 8655 72035 344055 | &7(003)
Georgia 1 (0.6) e 57 (43) 446 (4.0) 4] (43) 440 {4.8) | 9.9 (0.1)
Slovenia 1(0.9) - 38 (4.6) 560 (4.4) 61 (4.5) 631 | 95(0Mm)
Hungary 1(09) = 64 (3.9) 545 (1.8) 35 (39) 489 {(7.00 | 10.1 (0.10)
MNorway (9) 1(0.8) - 52(4.7) 520 (4.2) 47 (4.0) £97{32) | 99012
Botswana (9) 1 (0.0) S 12 (1) 440 (9.6) 88 (2.7) W0 | 77003
Italy 1(0.7]) o 29 (3.6) 505 (5.7) T (37) 96 (34) | %0(0.102)
Morocco 0 {0.2) e 12 (1.8) 47 (10.0) B8 (1.8 388 (26) | T.B(0.10)
Russian Federation 0 {0.0) - FENERD 560 (5.7) 3. 538 (54) | 9.1(0.08)
International Avg. 7(03) 533 (3.0) 48 (0.6) 499 (1.0) 45 (0.5) 466 {0.9)

Around 8% of heads of school in Malta reported that academic success is very highly
emphasized. This is slightly above the international average (7%) and is comparable to United
State (8%). The percentage of Maltese pupils attending schools which assign high emphasis on
academic success (57%) is considerably higher than the international average (48%). 35% of heads
of school claim medium emphasis on academic success and is well below the international average
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(45%). The scale score that measures the school emphasis on academic success according to heads
of school ranges from 11.6 (England) to 7.7 (Botswana). Malta’s mean scale score (10.4) is well
above the international average. Figures 6.1 and 6.2 show that the larger the emphasis the school
makes on academic success the higher is the attainment in Mathematics and Science. The mean
Mathematics scores of pupils attending schools that allocate ‘Very high emphasis’, ‘High emphasis’
and ‘Medium emphasis’ are 525, 506 and 463 respectively. The corresponding mean Science scores
of Maltese pupils are 520, 497 and 444 respectively.

Figure 6.3: Score distribution for school emphasis on academic success (Heads of School)
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Figure 6.4: School emphasis on academic success by school type (Heads of School)
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Figure 6.3 displays the score distribution of school emphasis on academic success and Figure
6.4 shows that according to heads of school the emphasis exerted by church and independent schools
on academic success is significantly higher than state schools.

6.3 Emphasis on academic success and attainment (Teacher report)

A similar scale score was generated for School Emphasis on Academic Success by using
Maltese Mathematics and Science teachers’ responses to fourteen aspects shown in Tables 6.2 and 6.3.

Table 6.2: Responses of Mathematics teachers regarding the school emphasis on academic success

As a Mathematics teacher how would you characterize each of|] Very Very
the following within your school? high High Medium Low low

Teachers’ understanding of the school’s curricular goals 35.7% 48.8% 13.6% 1.9% 0.0%
Teaf:hers’ degree of success in implementing the school’s 24 4% 54.5% 18.3% 2304 0.5%
curriculum
Teachers’ expectations for student achievement 23.0% 51.6% 21.1% 3.8% 0.5%
Teachers working together to improve student achievement 19.2% 45.1% 31.5% 2.8% 1.4%
Teachers’ ability to inspire students 17.4% 55.9% 25.8% 0.5% 0.5%
Parental involvement in school activities 3.3% 28.2% 39.0% 23.0% 6.6%
Parental commitment to ensure students are ready to learn 2.8% 32.4% 43.2% 16.9% 4.7%
Parental expectations for student achievement 16.4% 45.1% 30.5% 5.6% 2.3%
Parental support for student achievement 4.7% 33.3% 44.6% 14.6% 2.8%
Parental pressure for the school to maintain high standards 15.0% 37.6% 33.8% 10.3% 3.3%
Students’ desire to do well in school 8.9% 42.7% 38.0% 8.9% 1.4%
Students’ ability to reach school’'s academic goals 6.1% 37.1% 49.3% 6.1% 1.4%
Students’ respect for classmates who excel in school 8.9% 44.6% 39.0% 5.6% 1.9%
CoIIa_boratio_n between school leadership and teachers to 13.6% 45 5% 33.8% 6.1% 0.9%
plan instruction

Table 6.3: Responses of Science teachers regarding school emphasis on academic success

As a Science teacher how would you characterize each of the | Very Very
following within your school? high High Medium Low low
Teachers’ understanding of the school’s curricular goals 37.6% 48.4% 13.1% 0.5% 0.4%
Tea_chers’ degree of success in implementing the school’s 22 9% 54.7% 20.6% 1.3% 0.5%
curriculum
Teachers’ expectations for student achievement 24.0% 49.1% 24.7% 2.0% 0.2%
Teachers working together to improve student achievement 20.1% 48.0% 27.2% 4.3% 0.4%
Teachers’ ability to inspire students 18.6% 55.4% 25.1% 0.9% 0.0%
Parental involvement in school activities 5.4% 19.7% 48.1% 20.8% 5.9%
Parental commitment to ensure students are ready to learn 6.1% 24.8% 46.4% 18.3% 4.3%
Parental expectations for student achievement 14.7% 36.3% 40.8% 6.5% 1.8%
Parental support for student achievement 5.6% 24.9% 53.2% 13.4% 2.9%
Parental pressure for the school to maintain high standards 14.0% 35.1% 38.4% 9.9% 2.7%
Students’ desire to do well in school 9.0% 38.0% 45.7% 5.9% 1.4%
Students’ ability to reach school’s academic goals 4.5% 34.9% 51.3% 8.1% 1.3%
Students’ respect for classmates who excel in school 6.3% 37.3% 44.3% 9.3% 2.7%
Colla_boratio_n between school leadership and teachers to 16.3% 42 7% 31.5% 5 70 3.8%
plan instruction
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Schools where teachers reported a very high emphasis on academic success, had a score on
the scale of at least 13.4 which corresponds to their teachers characterizing seven of the fourteen
aspects as ‘Very high’ and the other seven as ‘High’, on average. Schools with a medium emphasis
on academic success had a score no higher than 9.8 which corresponds to their teachers
characterizing seven of the fourteen aspects as ‘Medium’ and the other seven as ‘High,” on
average. All other pupils attended schools with a high emphasis on academic success.

Figure 6.5: Emphasis on academic success and attainment in Mathematics (Mathematics teachers)

Very High Emphasis High Emphasis Medium Emphasis Average
Percent Average Percent Average Percent Average  seale Soore
of Students Achievement ofStudents Achievement ofStudents Achievement

Qatar 18 (3.2) 472 (100) 58 (3.7) 444 (4.7) 5022 395 (6.7) | 1.4 {032
Korea, Rep. of 16 (2.8) 620 (5.7) 57 (3.8) 611 (3.6) 7 (33 587 (47) | M2 (0.76)
United Arab Emirates 15 (1.4) 513 (7.4) 61 (2.4) 468 (3.7) 25 (2.2) 431 (7.3) | 1.2 {0.09)
Ireland 12 (1.9) 538 (8.1) 61 (3.0) 535(3.3) a7 (2.5) 490 (6.4) | 11.0{0.12)
Canada 12,7 551 (33) 55 (3.7) 535 (2.8) 34 (2.6) 516 (45) | 107 (0.92)
Kazakhstan 10 (2.4) 366 (124)  71(33) 528 (6.4) 18 (2.9) 507 (10.2) | 1.3 (0.13)
Malaysia 10 (2.0) 504 (165 69 (3.6) 467 (5.2) 21032 443 (9.7) | 1.7 (0.90)
England 9 (24) 368 (15.2) 34 (40) 328 (6.6) 7 (3.5) 487 (7.7) | 105 (0.13)
Lebanon 9 (25 463 (127) 33 (33) 460 (5.7) 58 (3.8) 429 (5.3 9.8 (0.16)
Oman 9(1.9) 4723 (10.7) 46 (3.0) 413 (3.0 45 (2.7) 389 3.7 | 103 (0.12)
Awustralia 8 (1.7 543 (10.5) 48 3.1) 523 (4.2) 429 434 (400 | 102 (0.75)
South Africa (9) 7 (1.7) 407 (16.2) 37 (3.0 389 (9.5) 5 (33) 358 (4.9) 9.7 (0.15)
Kuwait 6 (2.7} 488 (30.1) 45 (47) 394 (5.5) 49 (3.9) AT (60) | 10,0 [0.04)
United States 6 (1.2) 558 (M.2) 39 29) 537 (4.8) 55 (3.0) 501 {4.0) 9.8 (0.13)
Thailand 6 (1.1} 455 (34.8) 52 (33) 445 (6.8) 43 (33 41 (39) | 102 (0.13)
Iran, Islamic Rep. of 6 (1.6) 513(19.3) 42 (3.3) 454 (6.9) 53 (3.2 415 (4.8) 9.7 (004
Malta 5{0.7) 531 3.9) 55 (0.7) 503 (1.5) 40 (0.7) 477 (1.7) | 103 (0u07)
Bahrain 5(0.7) 495 (194 54 (33 466 (2.8) 4 (3.3 434 (29) | 103 (0.17)
New Zealand 401.2) 53100500 5927 500 (5.3) 37 (2.6) 478 (53) | 105 {070)
Israel 4 (0.9) 533 (10.5) 58 (2.8) 533 (5.6) 38 (2.8) 473 (7.8) | 104 (0.70)
Singapore 411 643 (22.9) 49 (1.8) 639 (4.9) 47 (2.6) 598 (34) | 10.7 {0u0g)
Turkey 413} M7 (4.7 28(33) 481 (8.1) 68 (3.4] 43 (5.2) 9.2 (0.12)
Lithuania 3019 548 (12.8) 53 (43) 520 (43) 39 (4.0 493 (43) | 103 {0.17)
Georgia 313} 446 (3350 57 (4.3) 463 (4.3) 40 (4.3) 440 (36) | 103 (012)
Chile 3(13) 495 (14.7) 35 (42) 450 (7.4) 62 (4.3) 415 (4.8) 9.2 (0.18)
Egypt 3 (1.2 443 (328) 39335 44 {6.6) 59 (3.6) 381 (5.3) 9.6 (0.14)
Chinese Taipel (1.2 - 45 (3.7) 620 {4.2) 3 (3.5 579 (3.8 9.9 (0.13)
Saudi Arabia 2 (0.7) == 38 (4.4) EFPA TN 60 (4.5) 359 (4.7) 9.6 (0.17)
Morocco 2 (0.8) - 81(1.3) 41 (8.7) 90 (1.7} 381 (2.3) 7.7 (0.12)
Botswana (9) 1(0.7) == 17 (3.3) 419 {6.5) 82 (3.5 384 (2.4 8.6 (0.14)
Italy 1(0.7) - EYRER)] 500 (3.5 67 (3.6) 492 (2.9) 9.1 (0.17)
Hong Kong SAR 1(0.3) == 40 (3.9) 626 {5.6) 59 (3.9 572 (5.8) 9.5 (0.13)
Jordan 1(0.9) - 36 (3.3) 402 (6.4) 63 (3.6) 376 (4.3) 9.4 (0.3)
MNorway (9) 1(0.9) == 50 (3.4 520 (3.3) 49 (3.5) 505 (2.8) 9.9 (0.09)
Hungary 1(0.3) e 36 (3.4) 550 (5.4 63 (33) 497 (4.4) 9.4 (0.12)
Japan 1{0.7) == 46 (3.5) 601 (2.9) 53 (3.5 574 (3.4) 9.6 (0.17)
Slovenia 1({0.2) - 47 (3.4) 519 (4.7) 58 (34) 514 (1.5) 9.7 (0.08)
Russian Federation 0 (0.4} == 35 3.7} 552 (6.9) 64 (3.8) 529 (5.0 9.5 (0.09)
Sweden 0 (0.3} - 47 (3.8) 513 (4.3) 58 (3.8) 491 (39) 9.6 (0.0
International Avg. 5 (0.2) 515 (3.6) 46 (0.5) 495 (0.9) 49 (0.5) 464 (0.8)
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Figure 6.6: Emphasis on academic success and attainment in Science (Science teachers)

Very High Emphasis High Emphasis Medium Emphasis Average
Percent Average Percent Average Percent Average Scale Score
of Students Achievement ofStudents Achievement ofStudents Achievement

United Arab Emirates 141(1.7) 520 (7.4) &1 [1.5) 487 (3.9) 25 (1.8) 425 (5.6) | 113 [0.08)
Korea, Rep. of 13 (2.7) 566 (6.1) 61 (3.8) 558 (L8) 26 (3.5) 5332 | N2 007
Qatar 12 (24) 490 (20.1) 62 (3.5) 461 (5.2) 26 (2.5) 428 (6.9) | 11.0 (0.09)
Ireland 11 (1.8) 546 (6.7) 63 (1.9) 541 (L.6) 26 (16) 54 (64) | 11.1 (0.03)
Kazakhstan 10 (1.8) 536 (123) T4 (15 533 (5.7) 17 (2.2) 528 (9.7) | M3 o.an)
Canada 10 (1.9] 544 (7.9 52 (3.4) 533 (3.0 39 (33) 515 (.00 | 107 (0.13)
South Africa (9) 9 (2.8) 439 (215) 39 (34 363 (8.4) 52 (3.5) 339 (6.8) | 0.0 (0.19)
Malaysia g (19] 481 (16.9) 68 (3.3) 474 (5.0) 24 3.2) M7 (112 | 1.7 {002
Oman 9 (23] 472 (6.9) 47 (3.9 456 (4.6) 45 (3.6) 40 [47) | 102 {0.15)
Bahrain 8 (1.5) 521(8.3) 503.2) 475 (4.0) 42 (33) 447 (500 | 103 (0.09)
England 8 1.3) STR 020 52 (A7 49 (5.9) 40 (2.7) 516 (6.8) | 105 (0.13)
Chinese Taipei 6 (1.8) 599 (9.6) 38 (3.9) 588 (4.1 56 (3.9) 554 (3.00 9.9 (0.14)
Australia 6 (1.4) 548 (1090  4503.0) 526 (4.5) 49 (3.0 501 (3.3) 9.9 (0.14)
Malta 6 (0.2) 501 (5.3) 50 (0.4) 498 (L.0) 45 (0.4) 459 (200 | 102 (0.01)
United States 501.2) 582 (7.9) 45 (3.7) 349 50 (3.2 517 (43) | 0.0 (03]
Kuwait 5(1.5) 476 (37.6) 45 (4.0) 424 (8.0) 51 (4.0) 389 (6.9) | 10.0 (0.14)
lsrael 414 5290158 53333 583 (5.9) 434 487 (6.0) | 103 {002)
Thailand 4(1.5) 408 (29.1) 53 (3.0 463 (5.8) M 3.7 43 (6.0) | 103 (0.12)
New Zealand 415 M7 530334 5337 43 (3.5) 481 (5.1) | 103 {04
Singapore 4 (1.7) 629 (18.1) 53 (27) 621 (4.7) 4 (17 564 (5.7) | 0.3 (0.08)
Japan 413 579(143) 3639 564 (32) 60 39) 563 (2.2) 9.6 (0.12)
MNorway (9) 4 1.9 550(142) 48 (43) 514(43) 48 (4.0) 503 (3.3) | 100 (0.17)
Saudi Arabia 4 (1.7 91098 444 079 544 384 (6.0) 250,17
Iran, Islamic Rep. of .2 326 (167 #4(33) 479 (62) 52 (34) 433 3.8) 2.8 (0.13)
Egypt 3.2 M1 (2020 37 (3.6 391 (68) 60 (3.9) I (57 9.5 10.14)
Chile 315 527 (347) 3342 472 (6.9) 59 (4.4 443 (5.00 9.6 (0.16)
Georgia 3 (0.8) 466 (10.6) 52 (1.6) 452 (3.6) H RN 432 (4.2) | 102 (0.08)
Lebanon 3 402 (283) 43 (43) 414 (10.2) 49 (42) 380 (7.70) 9.9 (0.16)
Turkey 3L 565 (27.8)  32(3.7 525 (6.8) 66 (3.8) 475 4.0) 9.1 10.14)
Jordan 2 (0.9) = 36 (3.4) 450 (5.5) 62 (3.3) 111 4.3 9.5 (0.12)
Sweden 2 (1.0 - 39 (3.6) 535 (4.8) 58 3.7) 512{43) 9.6 (0.13)
Lithuania 2 (0.6) i 57 (15) 522 (1.9 40 (1.5) 514 (3.9) | 102 (0.08)
Botswana (9) 2 (1) - 18 (3.3) 429 (8.2) 80 (3.4 386 (3.1) 4.7 (0.14)
Hong Kong SAR 2 (14) i 42 (4.7) 562 (5.6) 56 (4.3) 531 (4.6) 9.6 (0.15)
Italy 1(0.7) - ELREN 501 (5.6) 65 (3.8) 498 (3.1) 9.2 (0.12)
Morocco 1 (0.4) i 11 (1.7) 41 (6.2) 88 (1.8) 389 (1.5) 7.8 (0.00)
Slovenia 1(0.3) ~- 1124 556 (3.4) 5829 548 (15) 9.7 (0.07)
Hungary 1(0.3) = = 3817 550 (4.5) 62 [1.8) 39 9.5 (0.09)
Russian Federation 1(0.3) - 35 (25) 559 (4.0) 64 (2.5) 536 (4.9) 9.5 (0.06)
International Avg. 5(0.3) 520 (3.5) 46 (0.5) 499 (0.9) 471 (0.5)

The proportions of Mathematics and Science teachers reporting that their schools exert
‘Very high emphasis’, ‘High’ and ‘Medium emphasis’ to academic success are around 5%, 46%
and 49% respectively. These proportions are similar to those provided by Maltese Mathematics
teachers (5%, 55% and 40%) and Maltese Science teachers (6%, 50% and 44%). In Mathematics, the
scale score that measures school emphasis on academic success according to teachers ranges from
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11.4 (Qatar) to about 9.1 (Italy), where Malta’s mean scale score (10.3) is above the international
average. In Science, the scale score ranges from 11.4 (United Arab Emirates) to about 9.1 (Turkey),
where Malta’s mean scale score (10.2) is above the international average. Figures 6.5 and 6.6
show that the emphasis placed on academic success is positively related to the attainment in
Mathematics and Science. The mean scores of students attending schools that allocate ‘Very high
emphasis’, ‘High emphasis’ and ‘Medium emphasis’ are respectively 515, 495 and 464 in
Mathematics and 520, 499 and 471 in Science. The corresponding mean scores of Maltese
students are respectively 531, 503 and 477 in Mathematics and 501, 498 and 459 in Science.

Figure 6.7: School emphasis on academic success by school type (Mathematics teachers)
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Figure 6.8: School emphasis on academic success by school type (Science teachers)
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Figures 6.7 and 6.8 show that according to Maltese mathematics and science teachers the
emphasis exerted by independent schools on academic success is significantly higher than church
schools, which in turn is significantly higher than state schools.

6.4 Teacher Job Satisfaction

A scale score was generated for teacher job satisfaction by using Mathematics and Science
teachers’ responses to the seven aspects displayed in Tables 6.4 and 6.5.

Table 6.4: Responses of Maltese Mathematics teachers to job satisfaction

How Oftzgigg gohljl;?heéri]:tigl?xzﬁev:’? y about Very often Often Sometimes [Almost never
I am content with my profession as a teacher 54.5% 33.3% 12.2% 0.0%
| am satisfied with being a teacher at this school 50.2% 31.5% 16.0% 2.3%
| find my work full of meaning and purpose 41.3% 39.0% 19.2% 0.5%
I am enthusiastic about my job 46.7% 39.2% 13.7% 0.5%
My work inspires me 45.8% 36.3% 17.5% 0.5%
I am proud of the work | do 60.1% 27.7% 11.7% 0.5%
| am going to continue teaching for as long as | can 45.3% 31.6% 19.3% 3.8%

Table 6.5: Responses of Maltese Science teachers to job satisfaction

How oftent()jo_ you fee_l the following way about Very often Often Sometimes [Almost never
eing a Science teacher?
I am content with my profession as a teacher 49.4% 37.2% 12.0% 1.4%
| am satisfied with being a teacher at this school 48.0% 35.5% 14.5% 2.0%
| find my work full of meaning and purpose 41.5% 42.6% 14.0% 2.0%
| am enthusiastic about my job 47.4% 36.9% 14.1% 1.6%
My work inspires me 39.9% 43.6% 14.5% 2.0%
I am proud of the work | do 49.9% 42.0% 6.4% 1.6%
| am going to continue teaching for as long as | can 39.8% 36.2% 18.6% 5.4%

Students were scored according to how often their teachers responded positively to the
seven statements on the teacher job. Students with very satisfied teachers had a score on the scale
of at least 10.3, which corresponds to their teachers responding ‘Very Often’ to four of the seven
statements and responding ‘Often’ to the other three, on average. Students with less than satisfied
teachers had a score no higher than 7, which corresponds to their teachers responding ‘Sometimes’
to four of the seven statements and ‘Often’ to the other three, on average. All other students had
satisfied teachers.

The proportions of teachers reporting that they are ‘Very Satisfied’, ‘Satisfied” and ‘Less than
satisfied” are respectively 50%, 43% and 7% for mathematics and 49%, 42% and 9% for science.
The corresponding proportions of Maltese teachers are 45%, 44% and 11% for mathematics and
44%, 43% and 13% for science. For mathematics teachers, the scale score that measures job
satisfaction ranges from 11.2 (Egypt and Qatar) to 9.0 (Japan), where Malta’s mean scale score (9.9)
is below the international average (10.0). For science teachers, the scale score that measures job
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satisfaction ranges from 11.0 (Egypt, Lebanon and Chile) to 8.7 (Japan), where Malta’s mean scale
score (9.6) is below the international average (10.0). Figures 6.9 and 6.10 clearly show that
students tend to attain better results in Mathematics and Science when their teachers are satisfied
with their job. The mean scores of students taught by teachers who are ‘Very satisfied’,
‘Satisfied’ and ‘Less than satisfied’ with their job are respectively 486, 478 and 480 in
Mathematics and 492, 483 and 478 in Science. The corresponding mean scores of Maltese
students are respectively 500, 499 and 452 in Mathematics and 498, 475 and 443 in Science.

Figure 6.9: Teacher job satisfaction and attainment in Mathematics (Mathematics teachers)

Very Satisfied Satisfied
Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement ofStudents Achievement

Egqypt B0 (3.4) 396 (4.5) 156 (3.0 377 (10.4) 414 381 (24.7) 11.2 {0.13)
Qatar T4 (33) 437 (4.1) 335 428 (8.3) iy 518 (37.6) 11.2 {0.12)
Kuwait 69 (4.0) 393 (6.7) 1940 392 (10.4) 1 {0.8) sl 10.8 {0.13)
Chile 66 (4.1) 435 (4.8) 33 4.0 427 (6.3) 1 {0.8) == 10.7 {0.15)
Israel 66 (2.6) 514 (6.0) 31 (.5 505 (83) 3 (0.7) 493 (14.2) 10.8 (0.10)
Thailand 66 (3.5) 435 (5.9) 334 425 (7.2) 1(0.9) i 10.7 {0.12)
United Arab Emirates 64 (2.6) 463 (3.6) 31 (L5 473 (6.0) 5(1.00 458 (13.2) 10.7 {0.10)
Lebanon 63 (4.2) 447 (4.8) 33 (43 430 (7.2) 4 (1.6) 472 (19.2) 10.6 (0.13)
Georgia 62 (4.4) 458 (43) 37 (43) 447 (6.7) 2(1.1) i 10.5 {0.15)
Bahrain 61 (3.3) 457 (2.8) 34 3.5 448 (4.9) 5(1.7) 466 (15.7) 105 {0.12)
Oman 61 (3.3) 407 (3.7 EENEN)] 397 (4.9) 6 (1.7) 395 (8.7) 10.4 {0.12)
Kazakhstan 59 (4.1) 532 (6.7) 40 (4 523 (B.4) 1(0.4) == 10.6 (0.11)
Iran, Islamic Rep. of 58 (3.5) 437 (5.7) 36 (3.7) 440 (8.7) 6 (1.6) 409 (10.4) 10.4 {0.11)
Ireland 58 (2.9) 532 (4.7) 36 (1.5) 514 (5.0 6 (1.4) 498 (12.8) 10.4 {0.12)
Canada 57 (2.8) 527 (2.5) 38 @ 539 (33) 5.1 500 (13.2) 10.4 {0.10)
Saudi Arabia 56 (4.6) 370 (6.3) 41 (4.5) 363 (6.5) 1(13) 365 (13.5) 10.4 {0.15)
Malaysia 56 (3.8) 465 (5.6) 43 3.0 468 (6.8) 1 (0.8) ~ 10.4 {0.13)
Jordan 50 (3.9) 389 (5.4) 42 (3.5) 385 (5.5) & (200 364 (9.3) 10.0 {0.18)
Australia 50 (3.6) 514 (4.3) 39 (34 504 (5.6) 1 (27) 496 (8.1) 9.9 (0.15)
South Africa (9) 43 (3.4) 380 (7.3) 43 34 363 (6.4) 9 (.00 373 (18.0 9.9 (0.14)
Chinese Taipel 43 4.00 608 (4.4) 43 (40 592 (4.7) 9(23) 588 (12.3) 9.8 (0.16)
Morway (9) 47 (3.7) 512 (3.00 47 (3.8) 512 (3.9) 6 (1.7) 514 (6.9) 10.1 (0.15)
Turkey 46 (3.7) 470 (6.4) 45 (3.9 449 (7.2) 10 (1.5) 439 (10.8) 9.7 (0.12)
Malta 45 {0.7) 500 (1.5) 44 (0.1 499 (1.7) 11 (0.1) 452 (3.1) 2.9 (0.01)
United States 44 (29) 520 (4.7) 42 (2.9 516 (4.9) 14 (1.9 518 (7.1) 9.8 (0.13)
MNew Zealand 43 34 494 (53) 47 (3.8) 497 (6.2) 10 (1.6) 472 (15.7) 97 (017
Maorocco 47 34) 393 (33) 51(33) 378 (3.0 7(1.6) 378 (7.6) 0.7 (0.13)
Slovenia 40 (2.9) 517 (3.2) 55 (2.8) 516 (3.1) 5(13) 521 (8.3) 9.8 (0.70)
Russian Federation 39 (3.6) 8 (5.8 55 (3.9) 535 (59) 6 (1.6) 502 (12.6) 97 (0.15)
Korea, Rep. of 38 3.7) 604 (4.2) 53 (3.0 606 (4.2) 10 (2.0) 609 (8.0) 95 (0.15)
Botswana (9) 36 (4.7) 395 (44) 51 (4.5) 388 3.2) 13 (2.9) 394 (5.9) 93 (0.15)
Italy 34140 501 (4.4) 56 (4.1) 487 3.7) 10 (2.5) 502 (6.4) 0.4 (0.16)
Lithuania 33 1400 522 (6.7) 53 (4.7) 503 (3.7) 13 (3.2) 511 (8.6) 93 (0.17)
Sweden 32 14.7) 497 (52) 56 (4.1) 502 (4.0 11 (3.5) 501 (6.4) 9.3 {0.19)
Hungary 34 528 (6.1) 50 (3.6) 510 (5.5) 10 (2.2) 497 (1.2) 9.3 (0.14)
Hong Kong SAR 31 (400 612 (8.6) 60 (3.8) 587 (6.7) 10 (2.7) 562 (17.2) 9.4 {0.16)
Singapore 31 (24) 631 (7.6) 56 (1.8) 616 (4.7) 14 (1.9) 612 (11.1) 9.2 {0.11)
England 29 (4.0) 523 (92) 57 (4.5) 517 (7.4) 14 (2.7) 505 (14.2) 9.1 {0.15)
Japan 26 (3.4) 583 (4.6 38 (3.7) 588 (33) 16 (2.9) 585 (6.2) 9.0 {0.16)
International Avg. 50 {0.6) 486 (0.8) 43 [0.6) 478 (1.0) 7(03) 480 (2.4)
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Figure 6.10: Teacher job satisfaction and attainment in Science (Science teachers)

Very Satisfied Satisfied Less than Satisfied Average
Percent Average Percent Average Percent Average Scale Score
of Students Achievement of Students Achievement ofStudents Achievement

Egypt 78 3.0 37T 4.8 2133 349 (1.2 2{09) ~ - 11.0 {0.12)
Lebanon 75 3.0) 402 (6.4) 23 (3.0 383 (10.4) 2107} o 11.0 (0.12)
Chile 74 (3.6) 455 (4.8) 22 (34) 466 (7.2) 41017} 475 (17.8) 11.0 {0.14)
Qatar 7329 450 (4.4) 7 (29 472 (1.7) 0 (0.0) ] 10.9 {0.10
United Arab Emirates 65 (2.2) 483 14.1) 3227 464 (6.4) 110.7) 447 (14.7) 10.7 {0.08)
Thailand b5 (4.1) 461 (5.2) 31 (3.8) 47 (6.8) iNng 443 (219 10.7 (0.15)
Iran, Islamic Rep. of 64 (3.1) 465 (4.5) 28 (3.1) 443 (6.5) &2 435 (B.6) 10.5 {0.13)
Oman 64 (3.3) 454 (3.7) 7 [2.7) 458 (5.5) 924) 455 (M.3) 10.5 (0.15)
Isragl 63 (3.0 505 (5.6) 3329 50 (7.0) 4(1.0) 459 (183) 10.6 {0.17)
Kuwait 62 (4.4) 414 (7.1) 30 (4.3) 414 (12.6) 7(25) 361 (24.9) 10.5 (0.19)
Malaysia a1 (4.0) 465 (5.9) 37 (40 473 (7.6) ENIN 449 (39.7) 10.5 {0.15)
Saudi Arabia 61 (4.2) 410 {5.8) 33 (4.7 378 (8.0) 723 366 (18.5) 10.4 (0.16)
Kazakhstan 57 (3.0 529 (5.3) 421 (3.7) 537 (6.7) 11(0.3) o 10.5 {0.10)
South Africa (9) 56 (3.5) 368 (8.7) 32(29) 352 (9.9) 12 22) MM 10.1 (0.14)
Ireland 5532 539 (3.0 37 (24) 511148 8 (1.8) 531 (M2 10.2 (0.14)
Canada 55 (3.2 528 (3.6) 41 (3.00 528 (33) 4 (1.0 518 (9.3) 10.4 (0.12)
Georgia 54 (1.5) 446 (3.3) 42 (14) 43040 410.8) 476 (8.1) 10.3 (0.08)
Morocco 53 (2.7 399 (3.6) 41 (24) 387 3.7) 6 (1.1} 392 (5.5) 10.1 (0.10)
MNorway (9) 49 (3.9) 508 (3.8) 46 (39) 512{43) 6 (2.0) 512 (8.5) 10.1 (0.76)
Bahrain 47 (3.5) 473 {4.3) 44 (3.7) 462 (3.6) 922) 464 (10.9) 10.1 (0.12)
United States 46 (3.00 537 (5.5) 43 (27) 529 {4.0) 1 (1.7) 532 (8.8) 9.9 (0.13)
Jordan 45 (3.5) 440 {4.7) 41 (33) 418 (5.4} 13 24) 403 (7.8) 9.7 (0.15)
Turkey 44 (3.5) 509 (5.6) 45 (3.0) 482 (6.0) 12 (25) 480 (123) 9.7 (0.14)
Australia 44 (3.00 524 (4.3) 41 (2.8) 508 (3.9) 15 2.4) 513 (3.9 9.6 (0.14)
Malta 44 (0.4) 198 (2.4) 43 (04) 475 (1.8) 13 (0.2) 443 (3.5) 9.6 (0.02)
Chinese Taipei 42 3.5) 575 (3.68) 43 (34) 565 (3.6) 15 {2.5) 564 (7.7) 9.6 (0.17)
Slovenia 42 2.3 551 (34) 3 551 (2.6) &3] 353 (5.3) 0.8 (0.09)
New Zealand 40 (3.8) 520 (4.9) 47 (3.3) 511 {4.9) 13 (23) 514 (83) 9.6 (0.16)
Korea, Rep. of 39 (3.6) 557 (3.0) 49 (3.9) 555 (3.0) 12 (24) 555(73) 0.5 (0.14)
Italy 36 14.1) 505 (4.7) 54 (43) 401 {4.2) 10 (2.6) 507 {6.1) 9.5 (0.17)
Hong Kong SAR ELRCAY 562 (7.1) 48 (5.0) 1154 19 (3.7) 523 (10.0) 0.1 (0.18)
Singapore EERPLY 604 (6.6) 5 3.0 5% {5.7) 13 (1.8) 590 (11.6) 9.3 (0.13)
Russian Federation EERPEY 544 (5.7) 62 (2.3) M5 (4.8 6 (1.0) 534 (72) 0.5 (0.09)
Botswana (9) 32 (4.0) 402 (6.1) 46 (4.6) 387 (4.7) 234 395 (6.2) 8.9 (D.18)
Hungary 3249 5400 (5.0) 59 (1.3) RPLRERY 10 (1.5) 503 (12.7) 9.3 (0.10)
Sweden 30 (4.0) 523 (7.0) 58 (3.8) 524 (3.9) 12 3.5) 517 (10,00 9.2 (0.20)
Lithuania 28019 519 3.7) 57 (23) 519032 16 (1.8) 520 (4.9) 9.1 (0.09)
England 7 (2.3) 5500 (7.3) 52 (25) 539 (5.8) 21 (2.5) 521 (7.7) 8.8 (0.2)
Japan 19 (3.0) 580 (3.8) 61 (3.8) 570 (2.3) 20 (3.00 563 (3.7) 8.7 (0.04)
International Ava. 49 (0.5 497 (0.8} 42 (0.51 453 (1.0 478 (2.0

Figures 6.11 and 6.12 show that job satisfaction of mathematics and science teachers in
church schools is higher than independent schools, which in turn is higher than state schools. Table
6.6 shows that female mathematics and science teachers have higher job satisfaction scores than their
male counterparts and the difference is significant in Mathematics.
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Figure 6.11: Teacher Job Satisfaction by school type (Mathematics teachers)
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Figure 6.12: Teacher Job Satisfaction by school type (Science teachers)
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Table 6.6: Mean job satisfaction scores for mathematics and science teachers by gender

Sample size Mean Score Std. Deviation P-value

Gender of Mathematics teacher Female 137 10.10 2.283 0.038
Male 76 9.40 2.433

Gender of Science teacher Female 389 981 2205 0.082
Male 170 9.45 2.287

100




Job Satisfaction, Challenges and School Sense of Belonging

6.5 Challenges Facing Teachers at School

A scale score was generated for challenges faced by teachers by using Mathematics and
Science teachers’ responses to the eight aspects displayed in Tables 6.7 and 6.8.

Table 6.7: Responses of Maltese Mathematics teachers to challenges faced by them at school

Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot

There are too many students in the classes 23.5% 44.6% 19.2% 12.7%
| have too much material to cover in class 50.2% 35.2% 10.8% 3.8%
| have too many teaching hours 16.4% 39.0% 30.5% 14.1%
I need more time to prepare for class 31.9% 43.2% 21.6% 3.3%
| need more time to assist individual students 60.4% 32.1% 6.6% 0.9%
| feel too much pressure from parents 6.2% 32.7% 42.2% 19.0%
| have djfficulty keeping up with all of the changes to 9.9% 35.8% 36.3% 17.9%
the curriculum

| have too many administrative tasks 16.9% 36.2% 31.5% 15.5%

Table 6.8: Responses of Maltese Science teachers to challenges faced by them at school

Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot

There are too many students in the classes 12.4% 35.8% 26.2% 25.6%
I have too much material to cover in class 51.2% 37.9% 9.3% 1.6%
| have too many teaching hours 14.5% 38.8% 34.3% 12.4%
I need more time to prepare for class 33.0% 47.0% 16.3% 3.8%
I need more time to assist individual students 53.9% 40.4% 4.7% 1.1%
| feel too much pressure from parents 4.8% 25.7% 43.6% 25.9%
| have d_ifficulty keeping up with all of the changes to 15.3% 27 8% 40.0% 16.9%
the curriculum

| have too many administrative tasks 16.1% 41.7% 26.3% 15.9%

Students were scored according to their teachers’ responses concerning eight challenging
conditions on the challenges faced by teachers at school. Students whose teachers faced few
challenges had a score on the scale of at least 10.3, which corresponds to their teachers ‘Disagreeing
a little” with four of eight statements and ‘Agreeing a little” with the other four, on average. Students
whose teachers faced many challenges had a score no higher than 6.7, which corresponds to their
teachers reporting ‘Agreeing a lot” with four of eight statements and ‘Agreeing a little’ with the
other four, on average. All other students had teachers that reported facing some challenges.

The proportions of teachers reporting that they face ‘Few challenges’, ‘Some challenges’ and
‘Many challenges’ are respectively 45%, 50% and 5% for mathematics and 45%, 49% and 6% for
science. The corresponding proportions of Maltese teachers are 28%, 59% and 13% for
mathematics and 37%, 52% and 11% for science. Figures 6.13 shows that, for mathematics teachers,
the scale score that measures challenges faced at school ranges from 9.0 (Korea) to 11.6 (Georgia
and Lebanon). Malta’s mean scale score (9.1) is significantly below the international average (10)
indicating that the challenges faced by Mathematics teachers are considerable compared to other
countries. Figures 6.14 shows similar results for science teachers, where the scale score measuring
challenges faced at school ranges from 8.5 (England and Korea) to 11.7 (Georgia). Malta’s mean
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scale score (9.4) is below the international average. These two figures show that there is a weak
relationship between the challenges faced by teachers at school and students’ attainment in
mathematics and science. The mean scores of students taught by teachers who face ‘Few challenges’,
‘Some challenges’ and ‘Many challenges’ at school are respectively 486, 476 and 481 in
Mathematics and 487, 481 and 473 in Science. The corresponding mean scores of Maltese students
are respectively 478, 499 and 509 in Mathematics and 489, 479 and 459 in Science.

Figure 6.13: Challenges faced at school and attainment in Mathematics (Mathematics teachers)

Few Challenges Some Challenges Many Challenges Average
Percent Average Percent Average Percent Average Scale Score
of Students  Achievement ofStudents Achievement of Studenis Achievement

Georgia 84 (3.4) 454 (3.9) 16 (3.4) 452 (8.0) 1{0.6) 11.6 (0.15)
Russian Federation 334 541 (4.6) 7 34) 530 (8.4) 0 {0.0) — = 11.0 (0.17)
Lithuania 72 4.0) 509 (3.9) a7 (4.0) 515 (5.8) 1{0.6) e 1.0 (0.12)
Turkey 72 3.5) 456 (3.8) 734 462 (9.0) 1{0.8) — = 11.4 (0.15)
Lebanon 67 (4.1) 445 (54) 3240 415 (69) 1(0.5) o 1.6 (0.22)
Kazakhstan 67 (3.7) 533 (5.5) EENEN) 518 (9.8) 0(0.4) — = 10.7 (0.10)
Qatar 65 (3.9) 440 (5.3) 13 (3.7) 430 (7.0) 2 (0.8) e 10.8 (0.15)
Italy 60 (3.4) 490 (3.8) 40 (3.4) 499 (4.5) 0(0.4) — = 10.5 (0.12)
Chinese Taipel 59 (3.8) 599 (3.9) 39 (3.9 599 (5.7) 2(0.9) ~ 10.5 (0.13)
Kuwait 58 (4.0) 395 (7.6) 40 (3.9 390 (7.7) 2(17) — = 10.4 (0.16)
Japan 56 (3.5) 587 (3.5) 40 (3.4) 584 (4.4) 401.4) 602 (5.8) 10.2 (0.17)
United Arab Emirates 52 (.7) 475 (43) 45 (17) 454 [4.7) 3 (0.8) 469 (13.4) | 105 {0.13)
Morocco 48 (1.0) 388 (3.5) 50 (3.7) 381 (2.9) 1(0.8) o 10.2 (0.10)
Jordan 48 3.7) 389 (4.9) 46 (3.2) 381 (4.0) T7(1.9) 391 {21.3) | 10.0 {0.12)
Israel 47 (2.6) 507 (6.0) 48 (2.6 516 (7.7) 5(1.2) 490 (19.1) | 101 {0.12)
Oman 46 (3.7) 401 (5.4) 50 (3.6) 406 (4.3) 4112 400 {6.9) 10.2 (0.14)
Bahrain 46 (4.3) 458 (3.3) 52 (43) 449 (3.0) ing 489 (29.0) | 102 {0.14)
United States 44 3.0) 516 (4.8) 48 (2.8) 518 (3.0) T4 539 (10.9) 9.9 (0.15)
Saudi Arabia 44 (4.4) ETAVA ] 52 (43) 365 (6.2) 4101.5) 340 (135) | 10,0 (0.15)
Canada 4433 533 3.0) 49 (3.3) 527 (3.8) 7 (1.6) 535 (5.9) 0.8 (0.13)
MNew Zealand 42 (3.0) 484 (5.3) 50 (3.2) 504 (3.8) B(2.1) 471 (123) 0.7 (0.12)
Egypt 40 3.79) 401 (5.9 57 (3.7) 386 (5.8) 4112 397 (16.1) | 10.0 (0.12)
Sweden 3840 495 (5.2 50 (4.2) 504 (3.5) iNg 507 (19.9) 0.7 (0.13)
Thailand ETNER.|] 442 (8.6) 54 (4.0) 477 (63) 0 (25) 446 (17.2) 0.6 (0.14)
Ireland 36 (2.8) 522 (5.0) 53 (2.9) 521 (43) 2.7 537 {6.7) 0.4 (0.12)
Malaysia 35 (3.8) 465 (6.0) 64 (3.8) 468 (5.0) 2 (0.9) — = 9.7 (0.09)
Iran, Islamic Rep. of 34 (2.8) 426 (5.7) 60 (3.2) 447 (6.5) 6 (1.8) 436 (19.0) 9.7 (0.12)
Slovenia 33 (2.8) 518 (4.4) 61 (2.8) 517 (2.4) 5(1.2) 508 (7.8) 9.6 (0.09)
Hong Kong SAR 3337 602 (8.1) 63 (3.7) 589 (6.1) 31(1.5) 612 (8.7) 9.7 (0.13)
England 32 (4.0) 530 (10.5) 57 (4.3) 51 (74) 12 (2.7) 510 (14.4) 9.2 (0.17)
Morway (9) 31 14.0) 511 (4.6) 60 (4.4) 513(2T) 9(23) 516 (7.4) 9.4 (0.16)
Australia 29 (2.9 514 (6.1) 58 (3.3) 505 (3.7) 13 (2.7) 508 (8.0) 9.2 (0.13)
Korea, Rep. of 29 (3.4) 602 (5.2) 57 (3.5) 608 (3.5) 15 (2.6) 606 (6.8) 9.0 (0.14)
Malta 28 (0.1 478 (23) 59 (0.2) 499 (1.5) 13 (0.1) 509 (2.1) 0.1 (0.01)
South Africa (9) 28 (3.7) 419 (10.8) 60 (3.5) 358 (4.4) 12 (2.5) 338 (7.7) 0.1 (0.14)
Hungary 17 (3.3) 521 (10.5) 64 (3.5 507 {5.0) 9(2.1) 543 (13.5) 93 (0.15)
Chile 20 (3.6) 435 (9.2) 68 (4.4) 430 [4.7) 12 (2.8) 418 (13.3) 0.1 (0.16)
Botswana (9) 17 (3.5) 398 (6.0) 17 (3.3) 390 (2.7) 6 (23) 386 (14.7) 9.1 (0.13)
Singapare -- -- -- - - -- -- --
International Avg. 45 (0.6) 480 (1.0) 49 (0.6) 476 (0.9) 5 (03] 481 (2.8)
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Figure 6.14: Challenges faced at school and attainment in Science (Science teachers)

Few Challenges Some Challenges Many Challenges Average
Percent Average Percent Average Percent Average Saale Score
of Students Achievement ofStudents Achievement ofStudents Achievement

Georgia 84 (1.9) 443033 16 (1.9) 444 (4.4) 0 10.2) 1.7 (0.09)
Russian Federation 77 11.8) 545 [4.5) 22 (1.7) 541 (5.5) 110.3) o 11.2 (0.07)
Turkey 77 [19) 491 (4.4) 22 (19) 4499 (9.2 1 (0.8) - 115 {0.14)
Kazakhstan 76 (2.0 535 (4.7 24 (1.0) 526 (7.5) 0 (0.1} = 10.59 (0.06)
Lithuania 70 (2.0 517 (3.0 23 (1.8) 583 (3.0 1 (0.6) - 1.7 (0.09)
Lebanon 63 (4.1) 407 (8.0 EENE 305 (9.3) 4(1.5) 3N (28.9) | 1.7 (0.19)
Chinese Taipei 61 (3.8) 564 (3.4) 33 (3.8) 577 {4.5) 11(0.7) - 10.6 (0.15)
Kuwait 61 (4.2) 410 {6.5) 35 (4.2) 410 (13.1) 411.5) 381 (29.7) | 10.6 (0.18)
Qatar 60 (2.9) 463 (5.0) 3G 445 (5.9) 210.7) o 10.8 (0.09)
Italy 59 (3.5) 405 (3.8) 11 (3.5) 504 {4.2) 0 (0.4) o 10.5 (0.12)
United Arab Emirates 52 (L5) 485 14.1) 43 (2.4) 460 (4.9) 510.9) H#1010.0) | 10.4 (0.08)
Morocco 51 (13) 400 (3.5) 46 (1.3) 387 (2.9 3 (0.8) 393 {6.9) 10.3 (0.09)
Japan 48 (3.8 574 [1.5) 47 (4.0) 566 (2.8) 5.9 584 (15.4) 29 (0.13)
Egypt 4 (33) 385 (6.3) 46 (3.5) 360 (6.4) 6 (L0) 336 (174) | 10.0 (0.12)
United 5States 45 (15) 536 (4.4) 47 (1.4) 529 (49) 4015 536 (12.0) 29 (0.13)
Saudi Arabia 45 (4.0 391 (6.3) 50 4.2) 383 (6.7) 5 (20 383 (163) | 10.0 (0.17)
Oman 42 (34) 450 (4.2) 5435 452 (4.3) 3(0.8) 456 (10.3) | 10.0 (0.17)
Bahrain 12 3.3 470 (5.2) L4 (3.0 463 (3.7) ing 452 (19.3) | 10.1 (0.13)
Ireland 42 (3.5) 533 (5.1) 50 (3.6) 531 (4.0) 04 526 (7.5) 9.8 (0.14)
New Zealand 41 (3.4) 517 [4.9) 53 (3.9) 517 (5.5) T (23] 502 (15.9) 9.8 (0.13)
Jordan 1 3.7 433 (5.4) 55 (3.9 422 (4.9) 413 411 (12.2) 9.9 (0.13)
Israel 39 (3.4 510 (6.8) 51 (3.6) 509 (5.9) 10 {2.3) 406 (15.8) 9.6 {0.15)
Iran, Islamic Rep. of 39 3.3) 449 [6.7) 57 (3.2) 459 (4.6) 33 494 (13.6) 9.9 (0.1
Malta 37 (0.4) 489 (2.4) 52 (0.4) 479 (1.5) 11 {0.3) 458 (19) 9.4 (0.02)
Hong Kong SAR 36 (3.9) 535 (9.2) 59 4.2) 551 (4.5) 50 546 (123) 9.5 (0.13)
Hunagary ELRPA 520 {5.1) 55 (3 525 (4.3) 10°(1.6) 550 (6.7) 94 (0.17)
Thailand 35 AT 463 (1.9) 60 (4.0) 450 (5.3) 50.7 469 (17.8) 9.7 (0.16)
Canada 35 (3.6) 531 (3.7 61 (3.5) 526 (3.5) 411.3) 515 (11.5) 9.7 (0.16)
Norway (9) 3314 506 {5.5) 53 (44 511 3.3) 924 515 (8.6) 9.6 (0.18)
Malaysia 32 (3.6 470 {8.7) 66 (3.8) 466 (5.4) 2 (1.0} = 9.6 (0.10)
South Africa (9) 3213.4) 386 19.9) 55 (3.2) 348 (6.8) 13 27) 331 (20.9) 9.5 (0.19)
Sweden 32 4.0) 521 (6.0 63 (4.3) 522 {4.3) 5117 537 (1L7) 95 (0.13)
Australia 3 [L5) 519 {5.3) 57 (3.2) 512 (3.7) 12 (24) 521 (8.00 9.4 (0.1
Slovenia 30 (L0} 551 (3.4) 65 (1.8) 552 (L.6) 51LY 548 (1.0) 9.4 (0.08)
Chile 19 3.2) 475 (9.0) 65 [4.1) 449 (4.6 16 (3.2) 463 (10.4) 4.7 (0.15)
England 18 {15) 559 [9.5) 61 (2.4) 534 {5.2) 22 (1) 534 {6.4) 45 (0.14)
Korea, Rep. of 17 (24) 540 [5.1) 60 (3.4) 556 (1.5) FERER)] 560 (5.4) 85 (0.13)
Botswana (9) 12 (24) 416 (105 80 (3.3) 380 (3.0) 3 (23) 395 (11.0) &9 (0.100
Singapore -- - - -- - - -- - - --
International Avg. 45 {0.5) 487 (1.0 49 (0.5) 481 (0.9) 6 (0.3) 473 (2.7)

Figures 6.15 and 6.16 show that mathematics and science teachers teaching in independent
schools face fewer challenges at school than teachers in church and state schools. Table 6.9 shows
that female mathematics and science teachers face more challenges than their male counterparts,
however the difference is not significant
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Figure 6.15: Challenges faced by Mathematics teachers grouped by school type
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Figure 6.16: Challenges faced by Science teachers grouped by school type
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Table 6.9: Mean scores for challenges faced by mathematics and science teachers grouped by gender

Sample size Mean Score Std. Deviation P-value

Gender of Mathematics teacher Female 137 9.24 1.928 0.964
Male 76 9.26 2.166

Gender of Science teacher Female 389 938 2015 0128
Male 170 9.65 1.805
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6.6 Students’ Sense of School Belonging

A scale score was generated for students’ sense of school belonging by using students’
responses to the seven aspects displayed in Tables 6.10.

Table 6.10: Responses of Maltese students to their sense of school belonging

What do you think about your school? Agree Ag.ree D'Sagree Disagree
a lot a little a little a lot
| like being in school 22.7% 48.1% 18.8% 10.4%
| feel safe when | am at school 36.9% 41.0% 15.1% 7.0%
| feel like | belong at this school 34.7% 36.7% 17.2% 11.3%
| like to see my classmates at school 73.5% 19.7% 4.3% 2.5%
Teachers at my school are fair to me 33.9% 41.5% 18.0% 6.6%
I am proud to go to this school 46.0% 32.4% 13.1% 8.4%
I learn a lot in school 54.0% 34.6% 8.0% 3.5%

Students were scored according to their agreement to seven statements about their sense
of school belonging. Students with a high sense of school belonging had a score on the scale of
at least 10.3, which corresponds to their ‘Agreeing a lot’ to four of the seven statements and
‘Agreeing a little’ to each of the other three statements, on average. Students with little sense of
school belonging had a score no higher than 7.5, which corresponds to their ‘Disagreeing a little’
to four of the seven statements and ‘Agreeing a little’ to each of the other three statements, on
average. All other students had a sense of school belonging. Figure 6.17 displays the students’
sense of school belonging score distribution.

Figure 6.17: Score distribution for students’ sense of school belonging
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Figure 6.18: Students’ sense of school belonging and attainment in Mathematics

High Sense of Sense of Little Sense of
School Belonging School Belonging School Belonging Average
Percent  Average  Percent Mverage  Percent  Average  ScaleScore
of Siudents Achievement of Students Achievement of Students Achievement

Morocco 73 (0.9) 385 (21) 24 (0.8) 386 (3.5) 3(03) 383 (6.6) 11.3 {0.05)
Jordan 66 (1.1) 188 (3.2) 28 (0.8) 389 (45) & (0.5) 381 (86) 11.0 (0.06)
Kazakhstan 66 (1.4) 533 (5.5) 33 N3} 519 (8.1) 1i02) e 11.1 {0.06)
Egypt 63 (1.3) 400 (4.2) 30 (1.7} 386 (5.4) 7105) 388 (7.8) 10.9 (0.07)
Oman 62 (0.9) L1227 33 (0.8) 305 (18) 5i05) man 10.8 (0.04)
South Africa (9) &0 (1.1) 176 (4.6) 36 (0.9) N (5.8) 403) 378 (9.7) 10.7 (0.05)
Turkey 8.1 457 (49) 35 (0.9) 458 (5.4) & (0.4) 467 (8.8) 10.6 (0.05)
Thailand 58 (1.2) 433 (47) 40 1.2 4332 (5.6) 2i0.2) o 10.6 (0.05)
Kuwait 53 (1.5 £00 (5.4) 390.2) 389 (6.0) 8 i0.6) 159 (8.2) 10.3 {0.07)
Botswana (9) 53 (0.8) 406 (2.3) 47 (0.8) 383 (2.9) 504 EYENTR] 10.4 (0.03)
Lebanon 53(1.3) 445 (1.8) 40 N2 444 (3.8) 8i0.5) 433 (5.8) 10.4 {0.08)
Norway (9) 52 (15) 511 (23) 41 1.4 506 (2.9) 710.5) 475 (5.5) 10.4 {0.06)
Chile 50 (1.6) 435 (3.9) 39(1.1) 475 (3.6) 11 (0.7) 405 (4.8) 10.2 (0.08)
saudi Arabia 49 (15) W(EYH S0 373(52) 10(0.8) 374 | 102 (0.06)
Israel 49 (14) 51446 41(10) SIS43)  10(0.7)  490(65) | 102 (0.07)
Malaysia 46 (13) 46 (42) 50 (11) 468 (3.8) 4(05 27076 | 101 (005
Iran, Islamic Rep. of 45 (13) 2658 4700 439 {4.4) 7(05 42467 | 100 (0.05)
Canada 45 (1) 538 (20) 48 (0.9) 525 (23) 7(05  49543) | 10 (0.0%)
Georgia 44 (1.0) 43037 51010 448 {4.2) 505 443 (86) | 10.1{0.05)
New Zealand 42(12) 509038 49 (10) 488 (35) 3(05  449(58) | 100004
Ireland 2013 872D 400 51931 1007 491 (59) 9.9 (0.06)
Bahrain 41008  466(27) 46 (09) 45321 1O 4344 9.8 (0.05)
Australia 41 (1.1} 528 (34) 48 (0.9) 499 (2.8) 11 {0.5) 460 {5.0) 0.8 (0.05)
Qatar 39 (1.3) 458 (3.7) 46 (1.2) 436 (3.6) 15 (0.6 108 (4.8) 0.7 {0.05)
Lithuania 38 (1.4) 512 (43) 54 012) 513 {2.6) & {0.7) 408 (6.1) 0.8 (0.05)
United States 37 (0.9) 538 (3.9) 49 (0.7 514 (29) 14 {0.6) 485 (3.6) 9.6 (0.05)
Singapore 37 (0.7) 638 (3.2) 55 (0.7 615 (3.5) 9(0.4) 589 (5.9) 9.8 (0.03)
Russian Federation 36 (1.2) 544 (5.9) 55 (1.1) 536 (4.6) 9 (0.5 526 (6.2) 9.7 (0.05)
England 35(1.3) 547 (4.4) 540100 513 (4.4) 17 {0.6) 478 (5.5) 9.6 (0.05)
Sweden 35(1.4) 515 (3.7) 56 (13) 498 (2.7) 9 (0.5 458 (5.4) 9.7 (0.06)
Malta 33 (0.8) 520 (23) 51 (0.8) 492 (1.6) 16 {0.6) 452 (3.6) 9.5 {0.03)
Hong Kong SAR 31 (1.6 616 (5.1) 55 (1.3) 591 (4.2) 14 {0.8) 560 (7.1) 2.4 {0.07)
Hungary 30 (1.2) 532 (5.6) 57 (.00 511 (4.0) 13 10.7) 489 (5.4) 9.4 {0.06)
United Arab Emirates 29 (0.8) 504 (3.7) &4 (0.7 451 (2.1) 27 (0.7) 431 {29 9.1 (0.04)
Japan 7 (1.1) 599 (3.9) 60 (0.9) 585 (2.3) 13 10.7) 565 (4.6) 9.4 {0.05)
[taly 17 (0.9) 500 (3.8) 61 (0.8) 495 (2.8) 12 (0.8) 479 {4.4) 9.3 {0.04)
Chinese Taipei 17 (0.9) 617 (3.4) 63 (0.7) 597 (2.4) 10 (0.5) 568 (6.0 9.4 {0.04)
Korea, Rep. of 24(09) 621 (3.9) 69 (0.8) 605 (2.6) 710.5) 568 (6.2) 9.4 {0.04)
Slovenia 12 (0.7) 527 (47) 66 (0.9) 519(2.3) 221(1.0) 502 (29) 8.5 {0.04)
Irternational Ava. 44 (0.2} 492 (0.7) 47 (0.2 479 (0.6) 9 0.1 458 (1.00

The proportions of students reporting that they have ‘High sense of belonging’, ‘Sense of
belonging’ and ‘Little sense of school belonging’ are respectively 44%, 47% and 9% and the
corresponding proportions of Maltese students are 33%, 51% and 16%. The scale score that
measures students’ sense of school belonging ranges from 11.3 (Morocco) to 8.5 (Slovenia), where
Malta’s mean scale score (9.5) is significantly below the international average (10.0). Figures 6.18
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and 6.19 clearly show that there is a strong positive relationship between students’ sense of school
belonging and their attainment in mathematics and science. The mean scores of students taught by
teachers who have a ‘High sense of belonging’, ‘Sense of belonging’ and ‘Little sense of school
belonging’ are respectively 492, 479 and 458 in Mathematics and 498, 483 and 459 in Science. The
corresponding mean scores of Maltese students are respectively 520, 492 and 452 in Mathematics
and 510, 480 and 437 in Science.

Figure 6.19: Students’ sense of school belonging and attainment in Science
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Figure 6.20: Relationships between students’ sense of school belonging and Maths scores by school type
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Figure 6.21: Relationships between students’ sense of school belonging and Science scores by school type
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Figures 6.20 and 6.21 clearly show that the positive relationship between the students’ sense
of school belonging and mathematics/science attainment is more conspicuous for students attending
state and church schools rather than students attending independent schools. Figure 6.22 shows that
the sense of school belonging for students attending independent and church schools is significantly
higher than state schools. Table 6.11 shows that female students have a significantly higher sense of
school belonging than their male counterparts.

Figure 6.22: Students’ sense of school belonging grouped by school type
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Table 6.11: Mean scores of students’ sense of school belonging grouped by gender
Sample size Mean Score Std. Deviation P-value
Student Gender Female 1872 9.65 1.929 0.000
Male 1912 9.33 1.944
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Discipline, Safety and Bullying at School

Distialing, sarty and Sullying at 38000

7.1 Introduction

This chapter describes the views of heads of school and teachers regarding a number of
school-related issues. It highlights the perspective of heads of school regarding school discipline
problems and the teachers’ perception about safety and order at school. Moreover, this chapter
addresses other issues related to student bullying at school. A scale score is generated for each of
these issues which will be used to identify differences between participating countries and school

types.

7.2 School Discipline Problems

A scale score for school discipline problems was generated by considering the responses of
heads of school to eleven aspects. Table 7.1 displays the responses of Maltese heads of school to
these school discipline problems.

Table 7.1: Responses of Maltese head of schools regarding school discipline problems

To what degree is each of the following a problem Not a Minor Moderate Serious

among Year 9 students in your school? problem problem problem problem
Arriving late at school 59.6% 34.0% 4.3% 2.1%
Absenteeism (i.e., unjustified absences) 51.1% 40.4% 6.4% 2.1%
Classroom disturbance 23.4% 51.1% 21.3% 4.3%
Cheating 55.3% 38.3% 4.3% 2.1%
Swearing 63.8% 25.5% 8.5% 2.1%
Vandalism 46.8% 40.4% 10.6% 2.1%
Theft 67.4% 28.3% 2.2% 2.2%
Intimidation or verbal abuse among students 17.0% 68.1% 12.8% 2.1%
Physical injury to other students 60.9% 30.4% 6.5% 2.2%
Intimidation or verbal abuse of teachers or staff 68.1% 25.5% 2.1% 4.3%
Physical injury to teachers or staff 95.7% 2.1% 0.0% 2.1%

Students in schools with hardly any problems had a score on the scale of at least 10.8, which
corresponds to their head of school reporting ‘Not a problem’ for six of the eleven issues and
‘“Minor problem’ for the other five, on average. Students in schools with moderate to severe
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problems had a score no higher than 8.0, which corresponds to their head of school reporting
‘Moderate problem’ for six of the eleven issues and ‘Minor problem’ for the other five, on
average. All other students attended schools with minor problems.

Figure 7.1: School discipline problems and attainment in Mathematics (Heads of School)

Moderate to
Severe Problems Average

Hardly Any Problems Minor Probilems

Percent Average Percent Average Percent Average Sale Score
of Students Achievement ofStudents Achievement of Students Achievement

Singapore 74 (0.0) 630 (34) 26 (0.0 595 {7.1) 0 (0.0) 11.7 {0.00)
England 73 (45) 535 (63 27 (45) 504 (10.7) 0 (0.0) - 11.6 (0.13)
Morway (9) 67 (4.5) 513 (2.7) 33 (4.5) 509 [4.6) 0 (0.0 e 1.2 (0.13)
Hong Kong SAR 66 (4.5) 602 (6.8) 33 (4.6) 574 (8.5) 1(1.1) e s 11.4 {0.15)
Kazakhstan 65 (4.2) 536 (7.1) 18 33) 507 (121) 17 (3.0) 517 (13.3) | 108 (0.23)
Ireland 64 (3.9) 53133) 34 (4.0) 514 (6.0) 100 e 109 (0.13)
Georgia 57 (38) 451 (52) 40 (38) 456 (5.1) 3(1.0) 474 28.7) | 108 (0.12)
Chinese Taipei 57 (38) 610 3.8) 2 37) 586 (4.5) 1(0.8) o 1.1 (0.13)
Russian Federation 56 (3.7) 545 (6.4) 43 (35) 530 (6.0 110.8) ne 10.8 (0.08)
Iran, Islamic Rep. of 55 (34) 445 (64) 41 (34) 423 (5.5) 4(1.1) 436 (17.1) | 1.0 {0.13)
Korea, Rep. of 55 (4T) ala (3.9) 18 (4.6) ala [1.8) 7(23) 600 (7.2 | 1.0 (0,17
United Arab Emirates 54 (23) 483 33) 40 (1.2) 445 (33) 6 (0.9) 403 (7.9) | 11.0 (0.08)
Japan 54 (39) 595 3.4) 37 (42) 579 (4.9) 9 (23) 5710119 | 105 (0.13)
Bahrain 51(02) 465 (2.1) 36 (0.2) 438 (23) 13 (0.2) 455 (5.0) | 104 (0.02)
Lebanon 51 (46) 448 (5.1) 29 (43) 86(70) 200335 440 (96) | 102 (0.3)
Qatar 51 0.0 439 [4.46) 34 (0.7} 436 (3.8) 15 (0.3} 434 (5.7) | 10.2 {(0.07)
Oman 50 (3.0 411 (3.3) 7 (3.6) 402 (7.2) FENERY 388 (ed) | 1020009
Malta 50 (0.1) 520 (1.5) 45 (0.1) 466 (1.5) 5(0.7) 465 (3.8) | 10.6 [0.00)
Malaysia 50 (4.6) 477 (53) 43 (4.4) 454 [5.7) I 455 (20.5) | 10.8 (0.15)
saudi Arabia 49 (43) 383 (7.0) 31 (39) 465 20035 356 (9.5) | 102 (0.24)
Australia 48032 528 (47) 51(3.2) 487 (4.4) 1(0.6) e 106 (0.09)
Canada 45 (4.1) 538 (23) 54 (4.1) 520 (32) 1(0.7) ~ 106 (0.12)
Thailand 42 (4.0) 450 (73] 53 (40 418 (6.5) (LT 405 (14.7) | 104 (0.04)
Lithuania 40 (4.2) 524 (52) 57 (4 503 (4.2) 211 - 10.3 (0.0
United States 3430 539 (5.4) 64 (34) §11i3.9) 2110 - 10.2 {0.09)
Jordan 34 (35) 398 (5.8) 43 (3.9 37 (54) 2333 382 (6.9) 0.6 (0.18)
slovenia 32 (38) 519 (45) 63 (3.7) 516 (26) 5 (1.8) 509 (7.9) | 10.0 (0.12)
New Zealand 31 (48) 507 (4.0) 66 (4.6) 435 (4.3) 3(15) 4383 (18.0) | 102 (0.13)
Chile 29 (38) 454 (73) 58 (3.9) 421 (49) 13 (3.0) 398 (67) | 9.8(012)
Hungary 29 (39) 540 (8.4) 63 (4.1) 512 (5.0) LRPR)! 428122 | 101 (012)
Italy 7 42) 501 (6.2) 61 [45) 490 3.7) 12 (2.6) 493 (11.0) | 97 (0.12)
Kuwait 27 (33) 423 (1) 50 (4.0 385 (4.9) FENERLY M | 9.4 (0.5
Israel 26 (3.6) 535 (93 61 (3.6) 511 i6.6) 13 (23] 464 12.2) | 9.6 (0.4)
Sweden 26 (43) 515 (4.6) 70 (4.6) 496 (3.4) 4(1.8) 483 (265 | 9.8(013)
Turkey 19 (26) 499 (125) 49 3.8) 455(51)  32034) 4776 | 88014
Eqypt 19 (34) 394(107) 42 38) 39 (64) 40 (3.6) 38870 | 84(018)
Morocco 132 401 (3.4) (34 B9 53D AN | 8101
Botswana (9) 11 (28) 414 (9.4) 6d (3.8) 394 2.8) 2235 372 (53) 9.0 (01
South Africa (9) 10 {2.1) 408 (19.4) S8 (A7) 384 6.9) 34038 ELENN Y] 8.8 (012)
International Avg. 43 (0.6 45 (D.6) 11 (0.4) 439 (2.4)
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Figure 7.2: School discipline problems and attainment in Science (Heads of School)
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26 (0.0)
27 (45)
33 (45)
33 (46)
18 (3.3)
34 (40)
40 (3.8)
4 (37)
£ (35)
41 (34)
38 (4.6)
40 (22)
37 (42)
36 (02)
29 (43)
34 (07)
27 (36)
45 (0.1)
43 (44)
31 (39)
51 (3.2)
54 (4.1)
53 (4.0)
57 (42)
64 (34)
£ (39)
63 (3.7)
66 (4.6)
58 (3.9)
63 (4.1)
61 (45)
50 (4.0)
61 (3.6)
70 (46)
49 (3.3)
42 (36)
34 (34)
68 (3.8)
56 (3.7)
45 (0.6)

Average

571 (6.9)
522 (103)
506 (6.0)
530 (6.9)
514 (11.8)
519 (6.4)
446 (4.6)
558 (3.7)
535 (5.0}
444 (5.0)
555 (3.0}
455 (43)
566 (3.4)
440 (3.5)
188 (10.6)
452 (4.)
450 (6.7)
446 (2.3)
456 (6.6)
178 (8.0}
497 (3.9)
522 (2.9)
444 (6.0}
511 (45)
523 (3.7)
416 (5.7)
550 (3.1)
505 (4.6)
443 (5.0}
525 (4.6)
496 (3.7)
406 (6.0)
508 (6.2)
517 (43)
494 (43)
174 (7.0)
192 (43)
196 (3.6)
371 (8.4)
478 (0.9)

Percent

0 (0.0)
0 (0.0)
0 (0.0)
1010)
17 (3.2)
1(12)
3 (1.0)
1(08)
1(08)
4(1)
7(23)
6 (0.9)
9 (23)
13 (02)
20 (35)
15 (03)
bENER)
5(0.1)
3(20)
20 (35)
1(06)
1(07)
5(17)
2(10)
2(1.0)
3 (33)
5 (18)
3(15)
13 (3.0)
B (21)
12 (26)
3 (35)
13 (23)
4(18)
32 (34)
40 (3.56)
53 (3.2)
22 (35)
34 (38)
1 (04)

Average

P

516 (11.4)

459 (16.4)
460 (15.0)
549 6.1)
410 (7.6)
557 (8.2)
460 (8.6)
396 (14.0)
458 [4.2)
443 (7.6)
443 [72)
476 (124)
380 (11.7)

433 (13.7)

42 (83)
545 (9.6)
457 (18.1)
424 (57)
453 (123)
493 (11.5)
375 (12.2)
458 (11.8)
439 (29.9)
473 (6.7)
367 (7.7)
391 33)
367 (7.1)
325 (6.1)
446 (2.2}

Average
Scale Score

11.7 (0.00)
116 (0.13)
1.2 (0.13)
114 (0.15)
10.8 (0.23)
10.9 (0.13)
10.8 (0.12)
1.1 (0.13)
10.8 (0.08)
11.0 (0.13)
1.0 (0.17)
11.0 (0.08)
105 (0.13)
10.4 (0.02)
10.2 (0.23)
10.2 (0.02)
10.2 (0.19)
10.6 (0.00)
10.8 (0.15)
10.2 (0.24)
10.6 (0.09)
106 (0.12)
10.4 (0.14)
103 (0.10)
10.2 (0.09)
9.6 (0.18)
10.0 (0.12)
10.2 (0.13)
9.3 (0.12)
10.1 (0.12)
9.7 (0.12)
9.4 (0.15)
9.6 (0.14)
9.3 (0.13)
8.8 (0.14)
8.4 (0.18)
8.1(0.12)
9.0 (0.11)
8.8 (0.12)

The proportions of heads of school reporting that their school experiences ‘Hardly any
problems’, ‘Minor problems’ and ‘Moderate to severe problems’ are 43%, 45% and 12%
respectively. These proportions are somewhat different to those provided by Maltese heads of
schools (50%, 45% and 5%). The scale score that measures school discipline problems ranges from
11.7 (Singapore) to about 8.1 (Morocco), where Malta’s mean scale score (10.6) is above the
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international average (10), indicating that school discipline problems in Malta are less severe than
most of the participating countries. Figures 7.1 and 7.2 clearly show that the lack of school
discipline problems is positively related to the attainment in Mathematics and Science. The mean
scores of students attending schools that have ‘Hardly any problems’, ‘Minor problems’ and
‘Moderate to severe problems’ are respectively 493, 473 and 439 in Mathematics and 501, 478
and 446 in Science. The corresponding mean scores of Maltese students are respectively 520, 466
and 465 in Mathematics and 515, 446 and 443 in Science.

Figure 7.3: Score distribution of school discipline problems (Maltese Heads of School)
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Figure 7.4: School discipline problems by school type (Maltese Heads of School)
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Figure 7.3 displays the score distribution of school discipline problems and Figure 7.4 shows
that according to heads of school, church schools have the least disciplinary problems and state
schools have the most.

7.3 Safe and Orderly Schools

A scale score for safe and orderly schools was generated by considering the responses of
teachers to eight aspects. Tables 7.2 and 7.3 display the responses of Mathematics and Science
teachers provided to the aspects describing safety and order in their schools.

Table 7.2: Responses of Mathematics teachers regarding their perception of school safety and order

Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot
This school is located in a safe neighbourhood 71.8% 20.2% 7.5% 0.5%
| feel safe at this school 70.4% 24.9% 3.8% 0.9%
Th|§ gchool s security policies and practices are 51.2% 32.9% 12 7% 3.3%
sufficient
The students behave in an orderly manner 34.3% 44.1% 14.1% 7.5%
The students are respectful of the teachers 34.7% 43.2% 16.4% 5.6%
The students respect school property 31.0% 41.8% 20.2% 7.0%
This school has clear rules about student 49.8% 38.0% 10.3% 1.9%
conduct
This _s;chool s rules are enforced in a fair and 40.4% 37.6% 20.2% 1.9%
consistent manner

Table 7.3: Responses of Science teachers regarding their perception of school safety and order

Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot
This school is located in a safe neighbourhood 73.3% 16.6% 8.8% 1.3%
| feel safe at this school 71.0% 22.7% 4.1% 2.1%
Thls_ s_,chool s security policies and practices are 46.5% 36.5% 12.0% 5.0%
sufficient
The students behave in an orderly manner 33.5% 39.2% 19.5% 7.7%
The students are respectful of the teachers 30.3% 43.9% 18.8% 7.0%
The students respect school property 20.8% 42.7% 28.3% 8.2%
This school has clear rules about student 48.7% 33.9% 14.3% 3.0%
conduct
This _school s rules are enforced in a fair and 36.9% 40.1% 18.6% 4.3%
consistent manner

Students in very safe and orderly schools had a score on the scale of at least 10.6, which
corresponds to their teachers ‘Agreeing a lot” with four of the eight qualities of a safe and orderly
school and ‘Agreeing a little” with the other four, on average. Students in less than safe and
orderly schools had a score no higher than 7.2, which corresponds to their teachers ‘Disagreeing
a little’ with four of the eight qualities and ‘Agreeing a little’ with the other four, on average. All
other students scoring between 7.2 and 10.6 attended safe and orderly schools.
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Figure 7.5: Safe, orderly schools and attainment in Mathematics (Mathematics teachers)

Very Safe and Orderly Safe and Orderly Less than Safe and Orderiy e
Percent Average Percent Average Percent Average
of Students Achievement of Students Achievement of Students Achlevement

Qatar 75 (1.8) 440 (4.0) 13 (18) 424 (8.17) 2 {D.9) e 115 {0.10)
Morway (9) 72 (34) 515 (2.5) 28 (33) 506 (3.6) 0 {D.4) - 113 {0.17)
Ireland 70 (.7) 534 (3.1) 26 (24) 505 (6.4) 4013) 452 (25.9) | 116 (0.13)
Lebanon 67 (4.4) 447 (5.0) 30 (43) 434 (7.6 s 417 (32.8) | 111 {0.17)
United Arab Emirates 67 (2.0 482 (3.2) 32019 4331 (5.2) 2 {D.5) e 11.4 {0.09)
Kazakhstan 61 (4.0) 529 (6.5) 38 (4.0) 526 (8.3) 0{0.2) - 11.4 {0.16)
Australia 60 (3.0) 523 (3.6) 32T 497 [4.5) 7(1.6) 445 (10.7) | 11.0 {0.15)
Israel 60 (2.9) 523 (6.3) 35 (29) 498 (7.8) 5 {0.9) 463 (19.3) | 109 {0.12)
Singapore 50 (1.3) 629 (4.7) 3B (27 609 (5.5) 3(0.9) 586 (20,00 | 11.2 {D.17)
Russian Federation 57 (2.9) 55 (4.9) 43 (2.8) 528 (74) 2 (1.0} - 107 {0.10)
Hong Kong SAR 56 (4.9) 606 (5.6) 43 (4.9) 580 (8.6) 1{0.2 e 109 {0.16)
Kuwait 55 (4.1) 395 (72) 41 (4.1) 339 (8.8) 4(1.4) 379 (125) | 105 {0.13)
Iran, Islamic Rep. of 54 (3.3) 445 (6.4) 40 (3.4) 429 (6.4) 6 (1.5) 391 (10.3) | 107 (0.14)
Oman 52 (3.1) 416 (4.7) 46 (3.1) 391 (3.7) 2 (1.0} - 10.7 {0.14)
Bahrain 50 (2.9 454 (2.7) 44 (29) 443 (3.3) 6(13) 453 (8.0) 102 {0.10)
Mew Zealand 50 (3.6) 507 (5.0) 42 (3.5) 479 (4.3) &4 482 (19.7) | 10.7 {0.14)
Canada 50 (3.7) 533 (2.5) 45 (3.1) 529 (3.7) 4 (1.0} 507 (14.00 | 107 {0.15)
England 50 (3.9) 527 (72) 44 (38) 514 (8.8) 6 [2.0) 461 (9.0) 106 {0.17)
Egypt 40 (4.2) 407 (5.0) 45 (4.2) 378 (6.3) 6 (1.8) 373159 | 104 (0.15)
Lithuania 40 (4.7) 514 (4.3) 46 (43) 507 (4.9) 5(1.9) 507 (14.7) | 103 {0D.15)
Saudi Arabia 48 (4.6) 378 (6.4) 47 (4.4) 361 (5.6) 10 (2.5) 339 (12.6) | 103 (0.18)
Malta 48 (0.1) 509 (1.7) 45 (0.1) 485 (1.6) 6 (0.7) 447 (4.5) 104 {0.01)
United States 46 (3.0) 538 (4.7) 41 (2.7) 507 (5.1) 13 (2.0) 482 (9.2) 103 (0.16)
Georgia 45 (4.3) 455 (53) 53 (4.1) 445 [4.5) 2(1.4) - 103 {0.15)
Thailand 44 (3.5) 441 (8.0 51 (3.8) 473 (6.4) 6 (1.8) 430 (16.0) | 103 (0.13)
Hungary 41 (3.8) 527 (5.5) 52 (3.7) 511 (6.1) 7.7} 459 (17.2) | 10.0 {0.14)
Jordan 47 (4.0 400 (5.2) 48 (4.0 380 (4.0) 11 (3.0) 360 (13.3) 9.9 (0.7)
Chinese Taipei 38 (3.4) 613 (5.7) 5 (37 590 (3.9) 5(1.7) 594 (9.7) 10.7 {0.14)
Chile 38 (3.8) 451 (5.8) 49 (4.2) 424 (6.4) 14 (2.5) 390 (7 .4) 0.7 (0.16)
Malaysia 315 (3.6) 497 (6.8) 62 (3.5) 452 (5.3) 4 (1.9) 461 (10.9) 0.9 (D.14)
South Africa (9) 33 (3.5) W7 104) 45(33) 366 (6.3) 22 (3.0 348 (4.9) 9.2 (D.15)
Sweden 31 (3.8) 511 (5.0) 63 (4.0) 497 (3.7) 6 (1.9) 484 (12.2) 0.8 (D.14)
Turkey 30 (3.6) 479 (7.5) 47 (3.9) 463 (7.1) 329 418 (8.9) 9.2 (D.16)
Korea, Rep. of 27 (1.8) 613 (3.8) 64 (3.1) 604 (3.6) 822 598 2.0 0.6 (0.12)
Morocco 26 (1.8) 399 (5.0 52 (3.7) 382 (3.3) B3 (24) 372 (4.6) 9.1 (D.13)
Slovenia 19 (2.4) 527 (6.9) T1(2T) 515 (2.17) 10 {1.7) 512 (5.3) 0.3 (D.10)
Italy 17 (3.0) 515 (5.7) 75 (3.0) 492 (3.7) E(.7) 461 (10.0) 9.1 (0.12)
Botswana (9) 15 (3.0) 415 (B.5) 53 (4.6) 389 (3.4) 32 (4.4) 385 3.7) 8.3 (D.20)
Japan 14 (1.5) 583 (6.3) 73 (34) 590 (2.8) 14 (2.6) 5747.7) 8.8 (D.17)
International Avg. 493 (0.9) 474 (0.9)

The proportions of Mathematics and Science teachers reporting that their schools are
‘Very safe and orderly’, ‘Safe and orderly’ and ‘Less than safe and orderly’ are around (46%, 46%
and 8%) respectively. These proportions are somewhat different to those provided by Maltese
Mathematics teachers (48%, 46% and 6%) and Maltese Science teachers (38%, 51% and 10%). For
Mathematics teachers, the scale score that measures safety and order at school ranges from 11.6
(Ireland) to 8.3 (Botswana), where Malta’s mean scale score (10.4) is comparable to the international
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average (10.3). For Science teachers, the scale score ranges from 11.5 (Kazakhstan) to 8.3 (Botswana),
where Malta’s mean scale score (10.1) is lower than the international average (10.3). Figures 7.5 and
7.6 clearly show that safety and order in schools is positively related to the attainment in
Mathematics and Science. The mean scores of students attending schools that are ‘Very safe and
orderly’, ‘Safe and orderly’ and ‘Less than safe and orderly’ are respectively 493, 474 and 453 in
Mathematics and 499, 478 and 457 in Science. The corresponding mean scores of Maltese students
are respectively 509, 485 and 447 in Mathematics and 503, 471 and 442 in Science.

Figure 7.6: Safe, orderly schools and attainment in Science (Science teachers)

Very Safe and Orderly Safe and Orderly Less than Safe and Orderly s
Percent Average Percent Average Percent Average Scale Score
of Students  Achievement of Students Achievement of Students Achievement

Morway (9) 71(3.3) 513 (3.7) 29(33) 504 (5.0) 0 (0.4) o 113 (0.12)
Lebanon 66 (4.0 401 (7.1) 28 (3.7) 401 (9.3) 6 (1.9) 350 (19.3) 112 (020)
Kazakhstan 66 (2.9) 536 (4.7) 34 (3.00 547 (7.6) 1(0.3) — 115 (0.14)
United Arab Emirates 64 (2.3) 497 (3.1) 33 (23) 440 (5.4) 10.2) 426 (12200 113 (0.10)
Ireland 64 (3.1 544 (2.9) 32(29) 514 (4.9) 4101.2) 475 (145) 113 (0.14)
Singapore 64 (2.2) 606 (4.2) 33 (2.7) 582 (7.9) 3 (0.8) 571 (15.00 113 [(0.09)
Qatar 64 (1.2) 468 (4.9) 35 (23) 434 {4.7) 1(0.3) ~— 11.2 (0.10)
Iran, Islamic Rep. of 61 (3.1) 465 (5.7) 35(3.3) 445 (5.3) 4 (1.3) 427 (10.5) 108 (0.12)
Hong Kong SAR 58 (4.5) 549 [4.5) 30 (44) 542 (B.4) 2(1.2) o 10.7 (0.15)
Australia 56 (3.3 529 (33) 38 (33) 501 (4.3) 6 (1.5) 482 (13.1) 108 (0.14)
Israel 55 (3.0 514 (6.2) 930 507 (6.9) 6 (1.7) 470 (21.7) 107 (0.2)
Mew Zealand 53 (3.6) 536 (4.0) 40 (3.4) 498 (6.0) 7(1.9) 455 (14.9) 106 (0.16)
Oman 52 (3.3) 462 (3.4) 42 (34) 440 (5.0) 6 (1.9) 438 (20.9) 106 (0.13)
Kuwait 52 (4.0 426 (7.6) 39 (3.8) 395 (10.4) LA 372 (35.9) 105 (0.18)
Georgia 52 (1.5) 445 (3.8) 47 (2.5) 441 (3.9) 1 {0.5) ~— 105 (0.08)
England 51 (3.0 551 (6.2) 43 3.00 547 (6.5) 5(1.1) 498 (15.4) 107 (0.13)
Egypt 50 (3.9 389 (6.7) 42 (3.7) 354 (6.7) 8 01.9) 342 (17.3) 104 (0.15)
Chile 48 (4.4) 475 (5.9) 46 (4.7) 443 (5.8) 6 (2.1) 410 (1.7) 103 (0.19)
Russian Federation 47 (.6) 550 (4.9) 50 (2.6) 538 (5.2) 2 (0.5) — 103 (0.08)
Canada 47 (2.6) 536 (1.9) 47 (2.5) 519 {4.0) 6 (1.0) 528 (10.5) 105 (0.12)
United States 45 (2.9 549 (4.5) 42 (1.6) 526 (4.4) 12 (1.9 490 (9.7) 103 (0.14)
Eahrain 45 (.5) 475 (44 47 (3.1) 458 (3.2) 4 (1.9) 452 (12200 102 (0.17)
Lithuania 4 2.9 519 (4.0) 5127 518 (3.5) 501.7) 528 (8.9) 0.1 (0.00)
Jordan 44 (3.5) 444 (4.6) 42 (4.0) 418 (5.3) 14 (2.9 397 (9.7) 1020 (0.16)
Thailand 42 (3.8) 461 (7.0) 32(39) 451 {6.1) 6 (1.7) 463 (21.4)  10.1 (0.15)
Saudi Arabia 42 (4.2 411 (6.9) 52 (4.1) 390 (6.1) 6 (2.0) 349 (19.8) 102 (0.20)
Hungary 41 (2.3) 542 (3.6) 53 (23) 516 (4.6) 6 (1.5) 500 (8.5)  10.1 (0.09)
Chinese Taipei 41 (3.6) 576 (4.7) 52 (39 565 (3.5) 4 (2.1) 567 (12.8) 101 (0.14)
Malta 38 (0.4 503 (2.5) 51(04) 471 (1.9) 10 (0.2 447 (43)  10.1 (0.02)
Malaysia 32 (3.8) 478 (7.2) 62 (4.3) 464 (6.4) 6 (1.9) 459 (23.6) 9.8 (0.13)
Sweden 31 (3.3 544 (4.5 61 (3.7) 515 (4.4) 327) 4% (11.9) 9.8 (0.14)
Morocco 30 (20 406 (4.9) 52 (2.1) 391 (24) 18 (1.9 380 (3.9) 9.3 (0.17)
Korea, Rep. of 30 (3.7 560 (2.8) 65 (4.0) 555 (2.8) 5(1.7) 544 (4.8) 9.8 (0.15)
South Africa (9) 30 (3.5) 3 (134 49(33) 351 (6.9) 22 (2.8) 326 (6.3) 9.2 (0.18)
Turkey I8 (3.5) 515 (7.5) 4037 480 (5.3) 18 (2.8) 472 (9.5) 9.2 (0.14)
Slovenia 20 (2.0 557 (4.7) T (2.2) 551 (2.4) 9 (1.5) 542 (5.2) 9.3 (0.08)
Italy 18 (3.2 515 (6.4) 75(33) 497 (33) 3 (1.7) 469 (10.3) 9.2 (0.13)
Botswana (9) 14 (3.2 426 (10.3) 56 (4.5) 387 (4.0) 30 (4.5) 394 (6.3) 4.3 (0.17)
Japan 11 (2.3) 590 (7.2) 77 (33) 570 (2.4) 12 (1.3) 558 (4.7) 4.9 (0.12)
International Avg. 47 (0.5) 478 (0.9)
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Figure 7.7: Safe and orderly schools by school type (Mathematics teachers)

—
E _l_
o 1
S 107 ——
An
S
£ 57
[+ ]
wn
=
[ E—-
o 11.2 11.0
o
= 47
=
[
a
" o
W
0 | T T
State Church Independent
School Type
Figure 7.8: Safe and orderly schools by school type (Science teachers)
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Table 7.4: Mean scores of safety and order in schools by gender of mathematics and science teachers

Sample size Mean Score Std. Deviation P-value

Gender of Mathematics teacher Female 137 10.58 2.135 0.002
Male 76 9.61 2.292

Gender of Science teacher Female 389 1011 2402 0075
Male 170 9.73 2.262
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Figures 7.7 and 7.8 show that both mathematics and science teachers agree that safety and
order in state schools is significantly lower than in church and independent schools. Table 7.4 shows
that female mathematics and science teachers perceive safety and order in schools better than males.

7.4 Bullying at School

A scale score that measures bullying at school was generated using students’ responses to
nine bullying behaviours, which are displayed in Table 7.5.

Table 7.5: Responses of Maltese students to bullying at school

During this year, how often have other students from | At least once 1-2 times A few times

your school done any of the following things to you? a week a month a year Never
Made fun of me or called me names 16.1% 12.5% 29.1% 42.3%
Left me out of their games or activities 7.0% 11.2% 21.9% 60.0%
Spread lies about me 7.2% 10.4% 27.7% 54.7%
Stole something from me 4.0% 5.7% 19.6% 70.7%
Hit or hurt me 5.7% 6.0% 18.1% 70.2%
Made me do things | didn’t want to do 3.9% 5.0% 14.2% 76.9%
Shared embarrassing information about me 4.5% 5.6% 16.7% 73.3%
Posted embarrassing things about me online 2.7% 2.6% 6.8% 88.0%
Threatened me 3.7% 4.1% 10.0% 82.1%

Students bullied almost never had a score on the scale of at least 9.3, which corresponds to
‘Never’ experiencing five of the nine bullying behaviours and experiencing each of the other
four behaviours ‘A few times a year’, on average. Students bullied about weekly had a score no
higher than 7.3, which corresponds to their experiencing each of five of the nine behaviours
‘Once or twice a month’ and each of the other four ‘A few times a year’, on average. All other
students scoring between 7.3 and 9.3 were bullied about monthly.

Figure 7.9: Score distribution for school bullying
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Figure 7.10: Students bullying at school and attainment in Mathematics (reported by students)
About Monthly

Almost Never

Percent

Average

Percent

Average

About Weekly

Percent

Average

of Students Adhievement ofStudents Achievement of Students Achievement

Chinese Taipel 8 (0.7) 600 (24) 13 (06) 59 (5.1) 1(0.2) 113 (0.04)
Kazakhstan 8608  SN(54  1BONH 51364 2(02) = = 113 (0.05)
Korea, Rep. of g06  GTRT 15006 603 (39) 1{0.2) -~ 11.1 {0.03)
Georgia 820100 459035  16(09)  441(60) 2(03) = = 110 {0.05)
Japan 80 (0.8 5850260  18(07) 59 (35) 2(0.) -~ 109 {0.05)
Chile 78(08) 43133 1807 42044 31(04) 40181 | 106 (0.04)
Norway (9) 75(09) 5422 (08 50935 31(03)  478(109) | 105 (0.04)
Ireland 75(09) 5627  12{09) 51 (36 4(03)  492(68) | 105 (0.04)
Sweden 74{09)  S04[28 308 497 (43) 31(03)  459(83) | 105 (0.04)
ltaly 7309 ATT 15(08) 488 (32) 2(03) ~ 10.3 (0.04)
Hungary B0 SN(38 509 502053 2(0.3) ~ 10.3 (0.04)
Slovenia 72(L) S1822) MO0 515027 403)  4910103) | 103 (0.04)
Lithuania 72(13)  SI5@Y) 4011 505 (40) 4(04)  491(80) | 103 (0.06)
Turkey 6911  468(52)  26(09) 447 (48) 6(03) 39774 | 103005
Russian Federation 66 (1.0)  541(49  30(09) 536 (51) 4003) 5119 | 107004
Canada 65008  S33QN 30007  515(24) 5(03) 500(500 | 10.0(0.03)
United States 64(06) 52032 2905 518034 T(04) 494047 | 100 {0.03)
Saudi Arabia 64012 A4  TO0 (60 9(06) 32878 | 10 (0.06)
Malta 64(0.9) S0(15 2908  499(22) 705 #5072 | 100(0.03)
Jordan 64011 4032  26(09  378(43) 105  342(64) | 10.1(0.05)
England 62(12) 5442 3200 516 (49 6(05) 496 (7.4) 99 {0.05)
Qatar 61(10) 49028 7 (07) 44339 12(08 385 93 {0.05)
Iran, Islamic Rep. of 60(08)  M5(47  32(08  432(55 §(05) 389 (6.4) 9.9 {0.04)
Kuwait 6011 W7 R0 39060 8(06) 370 (9.6) 9.3 {0.05)
United Arab Emirates 58(08) 47721 32(06) 46124  10{05) 414 (43) 9.7 {0.04)
Singapore 58008 6830 3607 615038 6(04)  591(7.0) 9.7 (0.03)
Australia ST(0)  5M4(32 M08 500032 9(04) 476 (5.1) 9.7 (0.04)
Hong Kong SAR S6(L1) S90(44) (0 601 (54) 7(06) 593 (34) 9.6 (0.04)
New Zealand 55000 S01(39)  35(08  492(36)  10{05)  466(49) 95 (0.04)
Egypt 55015 4184 B0 BI@A8 160 335(56) 9.7 {0.07)
Lebanon 52{.0) 456 (40) 28(13) M6(42 19018  412(69) 9.5 (0.10)
Morocco 51(0.8 9126 BO7 W24 105 370038 9.4 (0.04)
Bahrain P08 46620 3607 4523  15(06  424(34) 9.3 (0.04)
Malaysia B 47836 207 462035 1108 4555 9.3 (0.05)
Oman M09 4625 A0 237 MED 37353 9.2 (0.04)
South Africa (9) (120 39655  47(09) I4(4D 17 {09  328(54) 8.9 (0.04)
Thailand BN 8557 50009 H£5(50 1708  415(56) 8.3 (0.04)
Botswana (9) 608 487 51{07) 400(21)  B(06 36843 8.4 (0.03)
Israel -- - - -- - - -- -- -

The proportions of students reporting that they experience school bullying ‘Almost never’,
‘About monthly” and ‘About weekly’ are 63%, 29% and 8% respectively. These proportions are
comparable to Maltese students (64%, 29% and 7%). The scale score that measures school bullying
ranges from 11.3 (Chinese Taipei and Kazakhstan) to 8.4 (Botswana), where Malta’s mean scale
score (10.0) is comparable to the international average. Figures 7.10 and 7.11 clearly show that
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safety and order in schools is positively related to the attainment in Mathematics and Science. The
mean scores of students experiencing school bullying ‘Almost never’, ‘About monthly’ and ‘About
weekly’ are respectively 488, 478 and 434 in Mathematics and 495, 484 and 433 in Science. The
corresponding mean scores of Maltese students are respectively 500, 499 and 445 in
Mathematics and 489, 489 and 426 in Science. Bullying has most negative impact on academic
attainment when it occurs regularly.

Figure 7.11: Students bullying at school and attainment in Science (reported by students)

Almost Never About Monthly About Weekly
Percent Average Percent Average Percent Average
of Students  Achievement of Students Achievement ofStudents Achievement

Inese Taipe 56 (0. (L0 {0.6) 568 (4.7 11(0.2) 11.3 {0.04)
Kazakhstan 86 (0.8) 535 (4.5) 13 (0.7) 523 (63) 2(0.2) e 11.3 {0.05)
Korea, Rep. of B84 (0.6) 556 (2.4) 15 (0.5) 554 (33) 1{0.2) - 11.1 (0.03)
Georgia 82 (1.0) 4350 (2.9) 16 (0.9) 432 (6.7) 203 e 11.0 (0.05)
Japan B0 (0.8) 570 (20 18 (0.7) 576 (2.8) 2(0.2) - 10.9 (0.05)
Chile 78 (0.8) 458 (3.3) 18 (0.7) 447 [42) 3(0.4) 477 (8.3) 10,6 (0.04)
MNorway (9) 75 (0.9) 51327 12 (0.8) 505 (4.3) 3003 464 (13.6) | 10,6 (0.04)
Ireland 75 (0.9) 53T 22 (0.9) 526 (3.8) 4 {0.3) 493 (7.4) 10.5 (0.04)
Sweden 7410.9) 527 (3.4) 13 (0.8) 520 (5.7) 3003 466 (10.7) | 10.5 (0.04)
Italy 73 (0.9) 502 (2.8) 25 (0.8) 494 (2.6) 2(03) e 10.3 (0.04)
Hungary 73010 532 (3.5) 25 (0.9) 520 (4.8) 2(0.3) - 103 (0.04)
Slovenia 7210 553 (1.6) 24 (1.0) 552 (2.7) 403 517 (11.9) | 103 (0.04)
Lithuania 72013 522 (2.9) M4 (1.1) 516 (4.1) 4 (0.4) 438 (8.1) 103 (0.08)
Turkey 69 (1.1) 503 (4.3) 26 (0.9) 485 (4.3) 6 (0.3) 429 (7.5) 10.3 (0.05)
Russian Federation 66 (1.0) 547 (4.6) 30 (0.9) 542 (4.1) 4 {0.3) 521 (3.4) 10,7 (0.04)
Canada 65 (0.8) 532 (23) 30 (0.7) 525 (1.2) 5 (03] 502 (5.3) 10.0 (0.03)
United States 64 (0.6) 534 (29) 29 (0.5) 529 (3.2) 7(0.4) 504 (4.9) 10,0 (0.03)
Saudi Arabia 64 (1.2) 411 {4.3) 7 (1.0) 304 (6.4) 9 {0.5) 325 (8.0) 10.1 (0.06)
Malta 64 (0.9) 489 (1.1) 29 (0.8) 489 (3.00 7 {0.5) 426 (8.9) 10,0 (0.03)
Jordan 64 (1.1) 448 (3.3) 26 (0.9) 415 (4.7) 11 {0.5) 356 (6.1) 10.7 (0.05)
England 62 (1.2) 540 (3.9) 320100 538 (4.5) 6 (0.5) 516 (7.8) 9.9 (0.05)
Qatar 61 (1.0) 472 (1.5) 27 (0.7} 461 (4.2) 12 (0.8) 389 (8.4) 9.8 (0.05)
Iran, Islamic Rep. of 60 (0.8) 465 (4.2) 32 (0.8) 453 (4.5) 3 {0.5) 410 (5.8) 9.9 (0.04)
Kuwait 60 (1.1) 419 (5.3) 32 (1.0) 407 (6.8) & (0.5) 368 (9.0) 9.8 (0.05)
United Arab Emirates 58 (0.8) 492 (2.2) 32 (0.5) 473 (2.8 10 {0.5) 410 (5.4) 9.7 (0.04)
Singapore 58 (0.8) 603 (3.0) 36 {0.7) 592 (3.8) 6 (0.4) 563 (7.4) 0.7 (0.03)
Australia 57 (1.0) 521 (2.9) 34 (0.8) 507 (2.9) 9 (0.4) 483 (4.4) 9.7 {0.04)
Hong Kong SAR 56 (1.1) 54130 37 (1.0} 553 (4.3) 7 (0.6) 545 (7.6) 0.6 (0.04)
Mew Zealand 55 (1.0) 521 (3.6 35 (0.8) 512 (3.3) 10 {0.5) 485 (5.4) 9.5 (0.04)
Egypt 55 (1.5) 402 i4.0) 29 (1.0) 360 (5.1) 16 (1.0) 301 i6.7) 0.7 (0.07)
Lebanon 52 (1.0) 421 (6.0) 28101.3) 402 (6.0) 19 (1.8) 342 (9.6) 9.5 (0.10)
Morocco 51 (0.8) 402 (27 38 (0.7) 302 (2.8) 11 {0.5) nan 0.4 (0.04)
Bahrain 49 (0.8) 434 (2.7) 36 (0.7) 472 (3.8) 15 (0.6) 414 (5.6 9.3 (0.04)
Malaysia 48 (1.0 489 (3.6 42 (0.7) 467 (4.2) 11 {0.8) 410 (8.7) 9.3 (0.05)
Oman 44 (0.9) ann 41 (0.8) 453 (3.2 14(0.7) 416 (3.5) 9.2 (0.04)
South Africa (9) 36 (1.2) 393 (7.0) 47 (0.9) 357 (5.00 17 (0.9) 296 (6.3) 8.9 (0.04)
Thailand 33010 458 (4.9) 50 (0.9) 460 (4.5) 17 (0.8) 438 (4.9) 8.8 (0.04)
Botswana (9) 26 (0.8) 417 3.7 51 (0.7) 406 (2.7) 23 (0.6) EVERRTI) 8.4 (0.03)
Israel - - - - - - - - -- - - --
International Avg. 63 (0.2) 495 (0.6) 29 (0.1) 433 1.4)
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Figure 7.12: Relationships between prevalence of school bullying and Mathematics scores by school type
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Figure 7.13: Relationships between prevalence of school bullying and Science scores by school type
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Figures 7.12 and 7.13 clearly show that the positive relationship between the absence of
school bullying and mathematics/science attainment is more conspicuous for students attending
state and church schools rather than students attending independent schools. Figure 7.14 shows that
in all school types, the mean bullying score exceeds the 9.3 threshold value indicating that school
bullying rarely occurs, however it is more prevalent in independent schools than church schools.
Table 7.6 shows that school bullying is significantly more prevalent between male rather than female

students.
Figure 7.14: School bullying grouped by school type
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Table 7.6: Mean scores of school bullying grouped by gender
Sample size Mean Score Std. Deviation P-value
Student Gender Female 1866 10.36 1.867 0.000
Male 1892 9.56 1.984
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Education and Experience of Teachers and Heads of School
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8.1 Introduction

This chapter examines the formal education and years of experience of teachers and heads
of school. Moreover, this chapter investigates teachers’ participation in professional development
in Mathematics and Science, including content, curriculum, assessment, pedagogy and instruction,
addressing students’ needs, integrating information technology into the subject and improving
students’ critical thinking and problem-solving abilities.

8.2 Teachers’ Formal Education

Tables 8.1 and 8.2 show that, in Malta, 93% of Mathematics teachers and 98% of Science
teachers completed a Bachelor’s degree. Of these teachers, 11.7% Mathematics teachers and 22.2%
Science teachers completed a Master’s degree or a PhD. The rest completed upper secondary or

short-cycle tertiary education.

Table 8.1: Formal Education of Maltese Mathematics teachers

Highest level of formal education completed Frequency Percentage
Upper secondary 3 1.4%
Short-cycle tertiary 12 5.6%
Bachelor’s or equivalent 171 80.3%
Master’s or equivalent 27 12.7%
Doctor or equivalent 0 0.0%

Table 8.2: Formal Education of Maltese Science teachers

Highest level of formal education completed Frequency Percentage
Upper secondary 3 0.5%
Short-cycle tertiary 7 1.3%
Bachelor’s or equivalent 425 76.0%
Master’s or equivalent 118 21.1%
Doctor or equivalent 6 1.1%

Figures 8.1 and 8.2 display the proportions of Mathematics and Science teachers in TIMSS
participating countries who completing a bachelor’s or a postgraduate degree or failed to get a degree.
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Figure 8.1: Formal Education of Mathematics Teachers

Percent of Students by Teacher Educational Level
Completed Completed
Completed R —— Post-Secondary No Further than
Pulgadiale g vlentbutNota  Eduatiorbuthota PP conaany

University Degree™ pstgraduateDegree Bachelor's Degree Education
Australia 20 (27) 80 (17) 0 (0.0) 0 (0.0)
Bahrain 18 (4.0) 74 (4.8 7(2.0) 1010
Botswana (9) 1 {0.9) 34 (56) &1 (5.6) 4(20)
Canada 17 (28) 82 (21 1(0.6) 0 (0.0
Chile 7024 8 (3.0 51(1.8) 2(1.8)
Chinese Taipei 5139 49 (3.9) 0 (0.0) 000
Egypt 0 (02 7 (29 11 (18) 2(1.)
England 17 (3.0) B2 {37 0 (0.4) 1(05)
Georgia 43 (29) 10 (2.7 0 (0.0) (1.3
Hong Kong SAR 43 (45 53 [4.8) 3 (0.8) 1 0.8
Hungary 30 3.) 70 3.2 0 (03) 0 (0.0)
Iran, Islamic Rep. of 12 (24) 65 (3.4) 1 (17) 2(1.1)
Ireland 2 &6 (27) 0(02) 1(0.5)
Israel 7 30) 59 (1.2) 3100 00.2)
Italy 1 (29) 71(41) 1832 0 {0.0)
Japan 920 90 (23) 1 {0.4) 0 (0.0
Jordan 9{29) 80 (3.6) 6 (L1) 4 (15)
Kazakhstan 4(1.5) 93 (2.7) 0 (0.4) 2013
Korea, Rep. of M35 66 (3.5) 0 (0uo) 0 (0.0
Kuwait 14 (3.9) 76 (4.7) 814 2010
Lebanon 41 (4.4) 39 (4.1) 1(0.0) 20 (3.5)
Lithuania 13 (34) 67 (13) 0(0.2) 0{0.2)
Malaysia 3103 92 (.00 5(14) 0 (0.0
Malta 13 {0.7) 80 (0.7) 6 (0.0) 1 (0.0
Morocco 518 32(33) 12 (1E) 41 (3.0)
MNew Zealand 46 [29) 44 34) 921 0 (0.0)
MNorway (9) 11 (38) 74 (3.5) 517 0 (0.0
Oman 13 {1.5) 86 1.8) 1(0.8) 1(03)
Qatar 0132 66 (3.2) 2 (0.5 1 (0.4)
Russian Federation &4 3.9) 36 (3.9) 0 (0.4 0 (0.0
Saudi Arabia 120 38 (38) 523 4 (1)
Singapore 11 (18 87 (1.8) 2 (0.8) 0 (0.0
Slovenia 60 (1.5) 0 {02) 40 [3.5) 0 {0.0)
South Africa (9) 20.7) T (2.8) 25 (2.8) 2 {09)
Sweden 15 (3.8) 59 (4.00 4 (1.7 1(0.8)
Thailand 26 (1.1) T4 3.0) 0 (0.0) 0 ([0.0)
Turkey 720 W (1.2 315 0 {00
United Arab Emirates 30 (2.2) 66 (1.7) 4(13) 1(03)
United States 58 (2.7) 41 (17 0 (0.0) 0 (0.0)
International Avg. 25 (0.5) 66 (0.5) 7(03) 200.2)

The international average proportion of teacher who completed a Master’s degree or a PhD
in Mathematics and Science (25% and 28%) are respectively significantly higher than Malta’s
(13% and 22%). Georgia (88%) tops the list, followed by Russian Federation (64%), Slovenia
(60%), United States (58%) and Chinese Taipei (51%). Conversely, Malta has significantly higher
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proportions of Mathematics/Science teachers with a Bachelor’s degree (80% and 76%) compared to
the international average proportions (66% and 64%), while the proportions of Maltese teachers who
completed post-secondary education but did not attain a degree (7% and 2%) are lower than the
international average proportions (9% and 9%).

Figure 8.2: Formal Education of Science Teachers

Australia
Bahrain
Botswana (9)
Canada

Chile

Chinese Taipei
Egypt

England
Geaorgia

Hong Kong SAR
Hungary

Iran, Islamic Rep. of
Ireland

lsrael

Italy

Japan

Jordan
Kazakhstan
Korea, Rep. of
Kuwait
Lebanon
Lithuania
Malaysia

Malta

Morocco

Mew Zealand
Morway (9)
Cmam

Catar

Russian Federation
Saudi Arabia
Singapore
Slovenia

South Africa (9)
Sweden
Thailand
Turkey

LInited Araly Emnirates

United States
International Awg.

Completed

Postgraduate
University Degrea®*

19 122)
19 39)

11(0.4)
20 (2.3)

71024
50 (3.5)

4(17)
26 (2.2)
89 (1.7)
52 (4.5)
13 (2.5)

6 (15)
(28
44 (1.4)
12 (3.0)
17 (2.9)

6(1.3)

3(08)
7 3)
132
40 (4.4)
a1 (2.4

4(19)
2 {03)

8(14)
68 (3.6)
25 3.5
15 (1.9)
3323)
74 (23)

7(25
18 (2.0)
60 (2.5)

3(12)
38 (1.6)
28 (3.2)

700)
39 (20)
56 (2.6)
28 {0.4)

Percent of Students by Teacher Educational Level
Compieted Compieted

BachelorsDegreeor  Post-Secondary NoFurther than

FquivalentbutNota  Education but Nota u”';m m"d'

Postgraduate Degres Bachelor's Degres
81 (22) 100.3) 0 (0.0
B0 (3.9) 0 (0.0) 11(06)
37 (5.8) 59 (6.1) 3 (20)
80 (2.3 0 (0.0) 0.1
8 (3.1) 4(19) 1(0.7)
49 (3.4) 107) 0 (0.0)
84 (3.0) 7023) 4(16)
74 (23) 0 (0.2 0 (0.0)

9 (16) 0 {0.0) 1008)
45 (45) 31015 0 (0.0)
67 (25) 002 0 (0.0)
78 (2.8 15 (22) 0 (0.0)
66 (2.8 1(09) 1(08)
51 (3.6) 4014) 1(05)
71 (40) 17 6. 0 (0.0)
8 (2.9 0 (0.0) 0 (0.0)
8 (27) 1014 B (24)
95 (0.9) 1(03) 104)
63 (37) 0 (0.0) 0 (0.0)
87 (22) 0 (0.0) 1006)
77 35) 19 (35) 15 35)
58 (24) 1(03) 0(02)
9 (2.5) 6 (17) 0 (0.0)
76 (03) 10.) 1(0.)
19 (26) 23 (19) 20 2.1)
31 (36) 2 (0.7) 0 (0.0)
69 (35) 6(19) 0(0.0)
82 (23) 1005 2(10)
63 (24) 3(07) 2(03)
25 (2.4) 1(05) 0 (0.)
87 (3.4) 2(15) 4019
81 (2.0) 1(08) 0(0.0)
0 (03) 9 (2.5) 0(0.0)

58 (1.3) 2 (32) 10 22)
54 (3.5) 4015 5(14)
72 (33) 10.0) 0 (0.0)
92 (2.1) 0 0.4) 0 {0.0)
57 (2.1) 1(0.4) 2(06)
44 25) 0{0.0) 0 (04)
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8.3 Teachers who majored in Education and Mathematics/Science

Figures 8.3 and 8.4 display the proportion of Year 9 school teachers who either majored
in Mathematics/Science and/or in Mathematics/Science Education. These proportions vary
considerably between participating countries.

Figure 8.3: Teachers who majored in Mathematics and/or Mathematics Education

Majorin Mathematics ~ Major in Mathematics ~ Major in Mathematics No Formal
and Mathematics but No Major in Education but No All Other Majors Education Beyond
Education Mathematics Education ~ Major in Mathematics Upper-Secondary®
Average  Percentof  Average  Percomtof  Average Awerage  Percentof  Average
Achievement  Stdents  Achievement Studemts Achievement Adhievement  Students  Achievement
Australia 8033 53N WA S7003)  4n 49808 1227 50360 0000
Bahrain B 4041 4Bia5 45203 16D 4056 (g de9(15% 1008 -~
Botswana (9) 40 564 4052 024 WAL IEE) 16048 %868 iy -~
Canada 19022) 45060 6.4 537056 15(23) 5HMoWs S92 SN 0y ~-~
Chile M7 M4ED M@ 4500 S0 Mo0sE 434 3909 mn ~-
Chinese Taipei NAN 60058 5008 600 (44 415 5900169 1523 577 (48 oy ~-~
Egypt 45044 260 505 WEN 206D 35093 505 3&(en 108 ~~
England M4 50081 3IT{43) 56085 4015 45@620 150300 M6 105 0~~~
Georgia 461(41) 453 (60)  45(38) 458 (41) 40 H£o034 3013 £ 0L -~
Hong Kong SAR 42041 5481 B35 6082 023 S7(163) BAY 60D 108 ~~
Hungary 12024 50044 823 59088 T6(13) 5133 4Ny Mmmay oy -~
Iran, Islamic Rep. of ML) M0000 46034 400 2029 4502 9(2) 473y 1) -~
Ireland BOO 519051 3626 53154 d(le) S54GRS 50083 105 o~
Israel 6128 519059 B(@EN 49867 T modd S0 £4088 0@ ~~
Italy 536 44063 0060 49500 QML) 4910060 45040) 492045 oy ~~
Japan 135 582039 40067 935 6.8 562(109 10 592(69 oy ~-~
Jordan 12{25 385082 75031 3MQ9 6IL7) 389040 4013 402062  3(L3) 4060101
Kazakhstan 708 SM(R4) SE(E SMG9 108 ~~ 1{1.0) == iy ~-
Korea, Rep. of B30 610062 30064 606067 HEN 603037 302 613 (94) oy -~
Kuwait WS 700 MO WAL WEY  FTOn T Mmora . -~
Lebanen 0035 426096 46041 451057 5 4030 1R 42098 0038 41085
Lithuania 55051 512049 3647 508055 a5 S0 109 == 00y ~~
Malaysia M3 465086 T3 4780000 186 4T08 0 M3 M7 oy o~
Malta 66001 4401 @) 482020 0. 430142 4000 506 (0.1) 1My ~-~
Morocco W) 93E0 403 09 105  ~-~ im0 WY Bsa0
New Zealand 9029) 46(80) 30Q1) 503 RY) T8 5020135 3037 486N oy ~=
Norway (9) 15025 512(53) 540400 515029 1My ~-~ PLAEL I AR RY oy o~
Oman 0034 /8056 4209 L6037 726 409162 00 == o3 -~
Qatar 29 4M1) G340 T 42087 7(14)  46(158 1{03) =~~~
Russian Federation SE40) SM45)  S109 5I0(68) oo -~ 1(04) == oy ~-~
Saudi Arabia i3 e (7] 4244 367 (68 16(29 36 (T4) 101.0) - 31015 360(9.6)
Singapore 526 65052 N4 @0 6L &S50 10015 S5(M4)  0@0) ~~
Slovenia WEy My 403Y AL W@ ST 1{05) - oy o~
South Africa (9) M6 M 4804 EIEH BRI WORN NERIY W60e 208 0 ~-~
Sweden S0043) 054l W33 49585 AT 49T @9 NMQ9  4890E3) 108  ~-~
Thailand M0 90768 441 4700 J04) 40083 1630 439098 0y -~
Turkey 510400 460068 18 (LT) 4700121 T3] 444 (30) 103 432000 0y o~
United Arab Emirates BN AN ORI 4704 00D 4S50 S0 4932000 003 ~~
United States B SNE8 1u2Ns SUEH N4 5B N2 5259 oy -~
483 (1.1) 47(24) 2(02) 3% (43)
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Figure 8.4: Teachers who majored in Science and/or Science Education

. MajorinSdence  Major in Sdence Education No Formal
m::;:‘ but No Major in but No Major AlOtherMajors  Education Beyond
Saence Education in Science Upper-Secondary”
Average  Percemtof  Average  Porcemtof  Awerage  Percemtof  Awerage  Percemtof
Achievement Students  Achievement Students Achievement Students Achievement Students
Australia 63(22) 516039 21(23) 51949 8015 513087 8014 502 (8] a0
Bahrain 46 (39) 467 (48) 48 (38 46139 4(08) 4m(w0ea 102 o 1(05) o
Botswana (9) b b | b b | b b | b ix b i
Canada #6027  s9d Ny 55658 BERYN sWED SA060 5% 0646 [1[1) I
Chile 36(48) 47070 250(42) 468089 100300 450 (98  28(45) 422 (59 11046 o
Chinese Taipei 17027 se40(58 75032 572028 11(05) ~ 618 560 (77 0 (00) ~
Egypt 2038 IE3 3063 B8 196 M3 407 387 304 349095
England 730 5665 931 54165 1(04) o 300 526 (228 000 o
Georgia 324 45141 s34 43(5 1(03) ~ 11(05) ~ 2(08) o
Hong Kong SAR 42(47) 5077 3709 w760 1232 S6(03) 1024 510062 000 o
Hungary 15018  S606E0 12015 5666 69023 530 (34 407 45052 000 ~
Iran, lslamic Rep. of 19024 4560118 120 4640210 64300 458 (46) 6018 4201530 000 ~ o
Ireland 4034 535042 4938 (7 113 o 4(10) 4850157 1 (08 o
Israel 64(31) S1B(54)  28(30) 480(R3) 34 a7 400 522(175) 1 (05} o
Italy (40 97048 5843} 496 (3.8) 11(09) e 4015 S0B(101) o000 e
Japan 15(35) 567400 62(42) 572(25) 8(23) 573(RE 6(20) 580 (5.5 (00 o
Jordan Tho 4903 69033 43044 1vie B8R 44 438 708 49iN4
Kazakhstan (29 S0 T8 53152 003} o 6o ~-~ 1(0.4) o
Korea, Rep. of 42(34) 556035 51038  555(25) T w73 0 (00) ~ 0 (00 o
Kuwait 29038 4&4Ma wBY 3MF7 9(22) 419093 2100 ~ 1(05) o
Lebanon 12(35) 4B(M4) 55049 405077 0 (0.0 ~ T 38201420 150335 364 (187)
Lithuania B() s02(@5 61 51929 1(03) ~ (08 440143) 002 ~
Malaysia 15036 46408 B0  4e(er 17028 4890124 w24 48008 oo ~
Malta OS5 4009 5604 414019 11(0.1) ~ 4(02) 482 (59) 11(0.0) o
Morocco Ty m™an 74y 339 0 (00) o 002 o 19019 402039
MNew Zealand 47(40)  S11(38 45035 510 (68) 1(04) o T2 4990167 (00 o
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In Maltese secondary schools the proportion of teachers who majored in both Mathematics
and Mathematics Education (66%) and in both Science and Science Education (38%) are
significantly higher than the corresponding international average proportions (36% and 32%). The
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proportions of Maltese teachers who teach Mathematics and/or Science but majored in another
subject (4% and 4%) are significantly lower than international average proportions (13% and 7%).
Moreover, the proportions of Maltese teachers, with no formal education beyond upper secondary
level, who are teaching Mathematics and Science (1% and 1%) are lower than the international
average proportions (2% and 2%). Excluding teachers with no formal education beyond upper
secondary level, the relationship between students’ attainment and teachers’ training is very weak.
Tables 8.3 and 8.4 display the proportions of Mathematics and Science teachers who majored in

the same or other subject areas during their tertiary education.

Table 8.3: Proportion of Mathematics teachers who majored in the same or other subject areas

During your tertiary education, what was your major

or main area(s) of study? Frequency Percentage
Mathematics 184 87.6%
Biology 2 1.0%
Physics 62 29.5%
Chemistry 5 2.4%
Geography 1 0.5%
Education - Mathematics 158 75.2%
Education - Science 33 15.7%
Education - General 99 47.1%
Other 60 28.6%

Table 8.4: Proportion of Science teachers

who majored in the same or other subject areas

During your tertiary education, what was your major

or main area(s) of study? Frequency Percentage
Mathematics 145 26.2%
Biology 186 33.6%
Physics 238 43.0%
Chemistry 143 25.8%
Geography 120 21.7%
Education - Mathematics 79 14.3%
Education - Science 234 42.5%
Education - General 207 37.4%
Other 124 22.5%

8.4 Teachers’ Years of Experience

Tables 8.5 and 8.6 display the duration distribution of the teachers’ teaching experience, where
85.0% of Maltese mathematics teachers and 84.1% of science teachers have less than 20 years” experience.

Table 8.5: Years of teaching experience of Maltese Mathematics teachers

How many years will you have been teaching? Frequency Percentage
0-4 years 49 23.0%
5-9 years 51 23.9%
10-19 years 81 38.1%
20 years or more 32 15.0%

130




Education and Experience of Teachers and Heads of School

Table 8.6: Years of teaching experience of Maltese Science teachers
How many years will you have been teaching? Frequency Percentage
0-4 years 156 28.0%
5-9 years 140 25.1%
10-19 years 173 31.0%
20 years or more 89 15.9%

Figure 8.5: Teachers’ Years of Experience and Attainment in Mathematics

At Least 10 but Less At Least 5 but Less
than 20 Years than 10 Years

Less than 5 Years Average

Years of
Percentof  Average Percent of Average Percent of

Students  Achievement  Students  Achievement  Students
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Thailand B3 430 (8.8) WE0N 49143 1627 86108  360RH 477 | 1BOI
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Figure 8.6: Teachers’ Years of Experience and Attainment in Science

At Least 10 but Less At Least 5 but Less
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Malaysia 16 (33) £9047  MH0G48 476 {B.5) ELNEN) 462 (9.1) 15 (29) 714 | 12T
Malta 16 (03) 483 (3) 31 (05) 48120 25 (0.4) 463 (2.7) 13 (05) 49424 | 10
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Figures 8.5 and 8.6 clearly display a significantly higher proportion of Maltese mathematics
and science teachers with less than 10 years teaching experience (47% and 53%) which are
significantly higher than the international average proportions (37% and 38%). Moreover, the
proportions of Maltese mathematics and science teachers with at least 20 years teaching experience
(15% to 15.9%) are significantly lower than the international average proportions (34% and 32%). In

132




Education and Experience of Teachers and Heads of School

fact, the average years of experience of Maltese teachers (11 years) is significantly less than the
international average (15 years), which indicates that Malta has one of the youngest teaching
workforces of all participating countries. Malta is preceeded by Singapore (8 years), Botswana
(9 years) and Jordan (9 years). On the other hand, the Russian Federation, Hungary, Slovenia,
Lithuania, Italy, Kazakhstan and Georgia have the oldest teaching workforce, where teachers’
average teaching experience exceeds 20 years. The relationship between the students’ attainment
scores in Mathematics/Science and the years of teaching experience is very weak. The mean
attainment scores of students taught by teachers with ‘20 years of teaching experience’, ‘between
10 and 20 years’, ‘between 5 and 10 years’ and ‘less than 5 years’ are respectively 484, 483, 480
and 477 in Mathematics and 487, 487, 486 and 486 in Science.

8.5 Teacher Participation in Professional Development

Tables 8.7 and 8.8 display the participation of Mathematics and Science teachers in various
areas of professional development during the last two years.

Table 8.7: Participation of mathematics teachers in professional development

In the past two years, have you participated in
professional development in any of the following? Frequency Percentage

Mathematics content 102 45.1%
Mathematics pedagogy/instruction 126 59.9%
Mathematics curriculum 113 53.7%
Integrating information technology into mathematics 121 57.4%
Improving_students’ critical thinking or problem- 74 33.3%
solving skills

Mathematics assessment 86 41.3%
Addressing individual students’ needs 92 43.8%

Table 8.8: Participation of science teachers in professional development

In the past two years, have you participated in
professional development in any of the following? Freqguency Percentage

Science content 300 55.1%
Science pedagogy/instruction 327 60.0%
Science curriculum 328 60.3%
Integrating information technology into science 307 56.3%
Improving_students’ critical thinking or problem- 242 44.6%
solving skills

Science assessment 203 37.2%
Addressing individual students’ needs 267 49.0%

Figure 8.7 shows that the proportion of Maltese mathematics teachers participating, during
the last two years, in developing Mathematics pedagogy/instruction (60%), Mathematics curriculum
(54%), integrating information technology into mathematics (57%) and addressing individual
students’ needs (44%) were higher than the international average proportions (59%, 50%, 50% and
42% respectively). On the other hand, the proportion of mathematics teachers participating in
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developing Mathematics content (45%), Mathematics assessment (41%) and improving students’
critical thinking or problem-solving skills (33%) were lower than the international average proportions
(56%, 44% and 45% respectively). United States, Qatar, Australia, Kazakhstan, Lebanon, Lithuania
and United Arab Emirates record a higher rate of teacher participation in all Mathematics areas of
professional development, while Norway, Hungary, Chile, Morocco, Oman and Turkey register a
lower rate of teacher participation in all areas.

Figure 8.7: Teacher Participation in Professional Development in Mathematics

Percent of Students by Teachers' Area of Professional Development
Improving
Integrating
Mathematics - thematics  Information smm:d Mathematics
o Curriculum  Technology into Assessment
Instruction Mathematics Problem Solving
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Morocco BiEn 7(29) 028 41 (3.0) 14 (23) 41029 13 (25)
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Figure 8.8: Teacher Participation in Professional Development in Science

Percent of Students by Teachers' Area of Professional Development

Integrating Improving
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Qatar 59 (3.1) 67 (2.4) 56 (2.9] 63 (27) 69 (2.6 60 (2.9) 60 (3.2)
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Figure 8.8 shows that the proportion of Maltese science teachers participating, during the last
two years, in developing Science pedagogy/instruction (60%), Science curriculum (60%), integrating
information technology into science (56%) and addressing individual students’ needs (49%) were
higher than the international average proportions (57%, 49%, 50%, and 42% respectively). The
proportion of Maltese science teachers participating in Science assessment (37%) was lower than
the international average proportion (44%). Maltese participation proportions in Science content
(55%) and improving students’ critical thinking or inquiry skills (45%) were similar to international
average proportion. United States, Kazakhstan, Kuwait, Lebanon, Qatar, Russian Federation, Saudi
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Arabia and United Arab Emirates record a higher rate of teacher participation in all Science areas of
professional development. On the other hand, Morocco, Turkey, Sweden, Hungary, Botswana,
Chile, Ireland, Italy and Norway register a lower rate of teacher participation in all areas.

8.6 Heads of School’ Formal Education

Figure 8.9 shows that all Maltese heads of school have a bachelor’s degree and 58% have a
postgraduate degree, which exceeds the international average proportion (50%).

Figure 8.9: Heads of School’ formal education

Percent of Students by Principal Educational Level
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8.7 Heads of School’ Years of Experience

Figure 8.10 shows that the proportion of Maltese heads of school with less than five years of
experience (55%) is significantly higher than the international average (32%), while the proportion
with twenty years of experience (4%) is significantly lower than the international average (12%).
Moreover, the average number of years of experience of Maltese heads of school, which is around 7
years, is two years less than the international average (9 years). This mean duration is lowest in Japan
(5 years), Bahrain (6 years) and Egypt (6 years) and highest in Lebanon (15 years), Korea (15 years),
Lithuania (15 years) and Thailand (15 years),

Figure 8.10: Heads of School Years of Experience

Percent of 5tudents by Years of Experience as Head of School

Mean years of

At least 10 but Aleast 5 but less eXperience as

20yearsormore  Less than 20 years than 10 years Less than 5 years head of school
Australia 12 (2.4) 31 (43) 31 (4.7) 23 (34) 10/(0.5)
Bahrain 4 {0.7) 12 (0.2) 32 (0.2) 52 (0.3) 6 (0.00
Botswana (9) 6(2.2) 19 (2.9) 41 (44) 33 4.9 & (0.5)
Canada 0 (0.3) 32 (35) 35 (3.6) 32 (3.6) 8 (D.4)
Chile 17 (3.3) 21 (3.4) 24 (3.7) 38 (4.0) 10 (0.8)
Chinese Taipei 6 (2.0) (3.7 30 (3.6) 35 3.8) 8 (0.3)
Egypt 3(1.2) 20 (3.5) 27 (3.6) 50 (4.3) & (0.5)
England 1(1.0) 28 (4.7) 36 (4.5) 35 (4.8) 7 (0.5)
Georgia 16 (3.0) 15 (3.7) 38 (4.4) 31 (44) 2(0.7)
Hong Kong SAR 12 (2.9) 31 (4.2) 33042 24 (3.9) 11 (0.7)
Hungary 15 (3.5) 31 (44) 32 (3.9 22 (3.5) 11 {0.7)
Iran, Islamic Rep. of 13 (2.7) 36 (3.0) 7 (2.5) 24 (3.0) 10 (0.5)
Ireland T(23) 4 (3.4) 38 (4.0 (38 8 (0.5)
Israel 10 (2.3) 26 (3.0) 32 (3.2 33 (3.4) 9 (0.5)
Italy 18 (3.4) 23 (3.6) 28 (3.6) 30 (39) 10 {0.7)
Japan 0 (0.0) 820 38 (43) 54 (42) 502
Jordan 921 25(29) 37 (38) 30 (3.6) 8 (0.5)
Kazakhstan 11 {2.2) 28 (3.7) 32 (4.1) 2 (39) 10 {0.7)
Korea, Rep. of 36 (4.4) 0 (0.0) 17 (2.9) 47 (4.5) 15 (1.5)
Kuwait B(26) 3 (34) 43 (4.3) 2 (33) 9 (0.7
Lebanon 34 (49) 5139 19 (3.7) 21 (4.0) 15 (1.7)
Lithuania 33 (4.7) 36 (3.9) 18 (3.5) 13 (3.0) 15 (0.9)
Malaysia 415 22 (3.0 (4.0) 45 [4.7) 7 (05)
Malta 4 (0u0) 21 (0.1 19 (0.7) 55 (0.1) 7 (0.0)
Morocco 1(0.7) 20 .2) 38 (3.2) 40 (3.00 7 (03)
Mew Fealand 12 (3.8) 36 (5.00 33 (5.6) 19 (4.0) 1 (0.7)
MNorway (9) 6 (1) 31 (4.3) 31 (4.7) 31 (44) 9 (0.6)
Oman 13 (2.3) 43 4.7) 21 (1.9) 23 (29) 1 (0.5)
Qatar 12 (0.4) 27 (0.5) 40 (0.3) 21 (0.7) 10 (0.1)
Russian Federation 037 29 (39) 24 (3.3) 7 3.0 12 (0.8)
Saudi Arabia 9 (2.5) 33 [4.7) 17 (3.3) 40 (4.8) 9 (0.7}
Singapore 2 (0.0) 37 (0.0) 25 (0.0) 35 (0.0) & (0.0
Slovenia 8 (2.7) 36 (4.1) 34 44 22 (3.7) 10 (0.5)
South Africa (9) 18 (2.6) 28 (2.8) 20 (2.9) 34 (3.5) 10 (0.7)
Sweden 7(24) 34 (49 28 (3.9) 31 (43) 9 (0.6)
Thailand 29 (3.3) 41 (3.8) 21 (29) 9 (1.8) 15 (0.7)
Turkey 8(2.2) 231 (33) 1 3.0) 4333 7 (0.5)
United Arab Emirates 18 (1.3 ELREY 29 (2.0) 22 (1) 1 (0.3)
United States 7(1.7) 19 (2.8) 329 44 (33) 7i0.4)
Intermnational Avg. 12 (0.4) 27 (0.5) 29 [0.5) 32 (0.6) 9 (0.1)
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9.1 Introduction

Besides a positive attitude towards mathematics and science, attainment in these subjects
also depends on school and classroom resources, instructional time, duration of assigned
homework and teacher emphasis on problem-solving and science investigation. Both Mathematics
and Science satisfy curiosity with knowledge. Mathematics can stimulate moments of pleasure and
wonder when a student solves a problem for the first time, discovers a more elegant solution to a
problem or sees hidden connections. Science can stimulate students’ curiosity about phenomena
and events in the world around them. The topics that will be reviewed in this chapter include the
instructional time spent on mathematics and science and the number of TIMSS topics that are
intended to be covered by the end of Year 9; computer activities during mathematics and science
lessons; students’ use of the Internet for mathematics and science schoolwork; resources available
for conducting science experiments; teachers’ emphasis on science investigation; duration of
assigned mathematics and science homework; teaching limitations caused by students’ lack of
prerequisite knowledge, lack of nutrition and sleep, disruption and lack of interest; and frequency of
student absences. These topics are investigated using the responses in the students’, teachers’ and
heads of school questionnaire and the results are compared between all participating countries.

9.2 Instructional Time for Mathematics and Science

The total instructional hours per year was computed by multiplying the number of school
days per year with the number of instructional hours per day. The Mathematics instructional
hours per year was computed by multiplying the ratio of Mathematics instructional hours per week
and schools days per week with school days per year. Table 9.1 displays the weekly duration of
mathematics lessons in Malta, where the total number of instructional hours per day is five hours
20 minutes and the total number of school days per year ranges from160 to 180 days.

Table 9.1: Distribution of instructional time for Mathematics per week in Malta

In a typical week, how much time do you spend
teaching mathematics to the students in this class? Frequency Percentage
200 minutes or less 119 58.3%
201-240 minutes 81 39.7%
More than 240 minutes 4 2.0%
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Figure 9.1: Instructional time spent on Mathematics

Country Tﬂﬂ:‘al Hours per Year for Mathematics Instruction
South Africa (9) 1234 (19.8) 194 (4.2)
Chile 1127 (18.0) 192 (5.8) 1
Canada 049 (4.9) 168 (2.9) |
Oman 980 (14.5) 166 (2.7) ]
Chinese Taipei 1132 (9.7) 160 (2.4) |
United Arab Emirates 1016 (6.4) 159 (2.7) |
Lebanon 945 (14.8) 158 (5.0) |
Qatar 1085 (1.9) 157 (2.8) ]
United States 1135 (8.8 155 (3.9) 1
Saudi Arabia 1112 (18.7) 155 (4.3) ]
Bahrain 1032 (1.0) 153 (2.3) ]
Israel 1133 (15.5) 153 (2.2) ]
Morocco 1364 (25.8) 152 (2.4) 1
Italy 1047 (9.6) 149 {2.9) ]
Russian Federation 884 (9.4) 145 (3.1) L]
Mew Fealand 966 (6.9) 144 (2.5) ]
Hong Kong SAR 995 (11.7) 139 (3.1) |
Australia 1011 (6.3) 139 (2.0) |
Botswana (9) 1107 {19.5) 138 (3.7) ]
Kuwait 097 (18.0) 136 (3.5) |
Malaysia 1172 (15.6) 135 (4.7) 1
Egypt 1099 (21.2) 132 (3.3) ]
Jordan 976 (12.5) 132 (2.3) |
Iran, Islamic Rep. of a71 (16.9) 131 (4.6) ]
Kazakhstan 933 (19.4) 129 (3.4 |
Singapore 1065 (0.0) 129 (1.3) L]
Malta 064 (0.3) 127 (0.1) I
England 1009 (8.3) 126 (3.4) ]
Georgia Bod (16.7) 122 (4.0) ]
Turkey 083 (22.6) 17 279 1
Lithuania 856 (10.2) 115 (1.7) N
Slovenia B67 (10.3) 114 (1.3) L ——
Korea, Rep. of 047 (6.0 114 (1.2) |
Hungary 842 (10.3) 113 (2.3) I
Thailand 1209 (6.8) 111 (1.7) I
Ireland 963 (3.2) 109 (0.8) —
Japan 1036 (6.1) 106 (1.5) —
Morway () 895 (3.8) 105 (2.2) I
Sweden 931 (8.6) 99 (1.5) —
International Avg. 1021 (2.1) 138 (0.5)

6'4'9'3:1'1'20'1:50'260

The total yearly instructional duration (964 hours), reported by Maltese heads of school is
57 hours less than the international average (1021 hours). Morocco (1364 hours) has the highest total
instructional hours per year, followed by South Africa (1234 hours), Thailand (1209 hours) and
Malaysia (1172 hours), while Hungary (842 hours) has the least. The yearly instructional time for
Mathematics, reported by Maltese teachers (127 hours) is 11 hours less than the international average
(138 hours). South Africa (194 hours) has the highest yearly instructional time for Mathematics
followed by Chile (192 hours), Canada (168 hours) and Oman (166 hours), while Sweden (99
hours) has the least.
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In a typical week, how much time do you spend

teaching science to the students in this class? Frequency Percentage
120 minutes or less 145 22.8%
121-160 minutes 310 63.5%
161-240 minutes 0 0.0%
More than 240 minutes 72 13.7%

Figure 9.2: Instructional time spent on Science

Total Instructional

Country e Hours per Year for Science Instruction®
Malta * 964 {0.3) ENRIAN] T —
Lebanon * 045 (14.8) 430107 [ e e e
Georgia * 864 (16.7) 41 (6.8) |
Kazakhstan * 933 (19.4) 239 (5.4) 1
Slovenia * 867 (103) 121 (47) [ e
Russian Federation * 884 (94) 2119 (29) [
Lithuania * 856 (10.2) 205 (4.2) ]
Hungary * 842 (103) 20 (54) I
Morocco * 1364 (25.8) 160 (4.5) I
Qatar 1085 (1.9 155 (2.6) ——
Botswana (9) 1107 (19.5) 152 (4.8) [
Chinese Taipei 132 (97) 144 23) —
United States 1135 (8.8) 144 (24) I
Oman 930 (14.5) 18 (3.1) I
New Zealand 966 (6.9) 133 (25) S
Japan 1036 (6.1) 13117 ——
Jordan 976 (12.5) 131 123) I
Malaysia 1n “5.63 130 {4.0] ]
Saudi Arabia 1112 (187) 130 (5.7) ——
Israel 1133 (15.6) 129 (35) |
South Africa (9) 1234 (19.8) 127 49) —
Australia 1011 (8.3) 126 (1.6) ——
Bahrain 1032 (1.0) 125 (10.2) ]
Sweden * 921 (8.6) 122 (4.0) I
Iran, Islamic Rep. of 71 (16.9) 120 (3.1) —
Kuwait 907 (18.6) 17 3.0) I
United Arab Emirates 1016 (6.4) 115 (43) ]
Egypt 1099 (21.2) 114 (29) I
Chile 1127 (18.0) 13 (5.0 I
Turkey 983 (22.6) 112 (3.0) EEE——
Thailand 1209 (6.8) 10 (1.7) I
Singapore 1065 (0.0) 106 (1.4) I
Hong Kong S5AR 995 (11.7) 102 (2.8) S
England 1009 (3.3) 97 (3.8) I
Canada 949 (49) 97 (2.2) I
Korea, Rep. of 947 (6.0) 94 (21) EE—
Ireland 963 (3.2) 90 (0.9) I
Norway (9) BO5 (3.9) 81015 EE—
Italy 1047 (3.6) 7103 m—
International Avg. 1021 (2.1) 144 (0.7) EEEEEE—
0 & @ ® om0 40 @ 20 @ 3m
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The total instructional hours per year was computed by multiplying the number of school
days per year with the number of instructional hours per day. The Science instructional hours per
year was computed by multiplying the ratio of Science instructional hours per week and schools days
per week with school days per year. Table 9.2 displays the weekly duration of science lessons, as
reported by Maltese science teachers. Figure 9.2 shows that the yearly science instructional time
for Malta (311 hours), reported by science teachers, is the largest of all participating countries
and is 167 hours more than the international average (144 hours). This is followed by Lebanon
(243 hours), Georgia (241 hours) and Kazakhstan (239 hours). In countries marked with an asterisk,
including Malta, Biology, Chemistry, Physics and Geography are taught as separate subjects. The
total instructional hours include the total time spent in the teaching of all these subjects.

9.3 TIMSS Mathematics and Science topics taught at school

Tables 9.3 to 9.6 display the proportion of Maltese teachers who mostly taught the
mathematics topic last year, mostly taught the topic this year or have not taught the topic yet.

Table 9.3: Topics related to Number which are taught in Maltese schools

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Numbers before this year this year not introduced
Computing with whole numbers 87.4% 12.1% 0.5%
Comparing and ordering rational numbers 73.8% 24.3% 1.9%
cC}l:omputing With rational numbers (fractions, 59.7% 39.8% 0.5%
ecimals, and integers)
Concepts of irrational numbers 22.3% 29.1% 48.5%
Problem-solving involving percentages or proportions 25.9% 66.8% 7.3%

Table 9.4: Topics related to Algebra which are taught in Maltese schools

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Algebra before this year this year not introduced

Simplifying and evaluating algebraic expressions 35.4% 58.3% 6.3%

Simple linear equations and inequalities 17.5% 66.0% 16.5%

Simultaneous (two variables) equations 1.0% 51.5% 47.6%

Numeric, algebraic,_ and geo_metric patterns or 17.5% 61.7% 20.9%

sequences (extension, missing terms, patterns)

Representation of functi_ons as ordered pairs, tables, 13.1% 59.7% 27 204

graphs, words, or equations

Properties of functions (slopes, intercepts, etc.) 10.7% 52.9% 36.4%

Table 9.5: Topics related to Geometry which are taught in Maltese scho

ols

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Geometry before this year this year not introduced
Geometrlc_ properties of gngles and geometric 49.8% 47 8% 2 4%
shapes (triangles, quadrilaterals, and polygons)
Congruent figures and similar triangles 1.0% 9.2% 89.9%
Rel_atlonsh_lp between three-dlmer_15|onal shapes and 16.9% 30.9% 52 204
their two-dimensional representations
Using appropriate measurement formulas for areas, 16.4% 70.5% 13.0%
volumes perimeters, circumferences, surface areas
Points on the Cartesian plane 42.0% 40.1% 17.9%
Translation, reflection, and rotation 35.7% 15.9% 48.3%
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Table 9.6: Topics related to Data handling and Chance which are taught in Maltese schools

possible outcomes

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in class have been taught Data and Chance | before this year this year not introduced
Characteristics of data sets (mean, median, mode, o 0 o
and shape of distributions) 40.1% 45.4% 14.5%
Inter_pr_etlng data sets (e.g., draw conclusions, make 16.0% 31.6% 52 4%
predictions)

Judging, predicting, and determining the chances of 27 1% 27 5% 45.4%

Figure 9.3: Percentage of students taught the TIMSS Mathematics topics
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77(13)
71 (10)
73 (10)
85 (0.7)
71 (09)
73 (1.0)
82 (0.8)
75 (0.8)
88 (0.6)
86 (0.8)
81 (0.9)
80 (0.6)
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a1 01.2)
99 {0.5)
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48 (0.9
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65 (2.4)
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78 (1.0)
45 (13)
72 (15
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49 (1.4
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47007
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77 (0.1)
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77 (13)
81 (1.5)
94 (0.5)
49 (1.1)
80 (1.6)
55 @.7)
54 (1.9)
62 (1.7)
79 (0.9)
97 (0.5)
70 (0.2)

Geometry
(6 topics)

90 (0.5) 83 (1.6)
76 (1.8) 62 (3.2)
85 (1.3) 69 (1.9)
&7 (1.6) 78 (3.4)
71 (15 2 (0.6)
85 (0.9) 78 (2.0)
772D 76 (2.2)
61 (1.5) 45 (29)
79 (13) 1327
90 (0.9) 67 (2.7)
84 (1.1) 63 (2.8)
58 (1.8) 75 [23)
78 (1.1) 59 (2.4)
92 (0.9) 56 (2.9)
95 (0.6) 79 (2.3)
80 (15) 64 (26)
7 (13) 63 (2.7)
90 (0.9) 34 3.)
82 (15) &9 (2.5)
62 (1.7) 34 (33)
56 (15) 49 (2.5)
86 (1.3) 36 (34)
63 (0.1) 63 (0.1)
54 (1) 920
69 (1.5) 76 (2.2)
58 (1.6) &5 (2.5)
85 (1.1) 72 (19)
84 (1.0) 66 (2.5)
91 (1.0) 87 (2.1)
80 (0.6) 77 (14)
63 (1.1) 14 (1.2)
81 (15) 49 (3.6)
59 (1.7) 49 (2.6)
80 (1.8) 31 (26)
79 (1.0) 99 (0.6)
84 (0.7) 78 (14)
84 (13) 83 [2.0)

Data and
Chance

(3 topics)
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The mathematical topics least covered by Maltese teachers by mid-April at Year 9 are
concepts of irrational numbers in Numbers; simultaneous equations and properties of functions in
Algebra; congruent figures and similar triangles, relationship between three-dimensional shapes and
their two-dimensional representations, and translation, reflection, and rotation in Geometry;
interpreting data sets and judging, predicting, and determining the chances of possible outcomes in
Data Handling and Chance. Figure 9.3 shows that the proportions of Maltese students who were
taught all mathematics topics (74%) is marginally lower than the international average (76%). There
are higher proportions of Maltese students who were taught Algebra and Data Handling and Chance,
and lower proportions who were taught Algebra and Geometry compared to the international
averages.

Tables 9.7 to 9.10 display the proportion of Maltese teachers who mostly taught the
science topic last year, mostly taught the topic this year or have not taught the topic yet.

Table 9.7: Topics related to Biology which are taught in Maltese schools

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Biology before this year this year not introduced
Dlﬁerences among major taxonomic groups of 25 6% 31.4% 43.0%
organisms
Major organs and organ systems in humans and 21.0% 14.3% 64.7%
other organisms
Cells, their structure and functions, including 21.3% 34.0% 44.7%

respiration and photosynthesis as cellular processes
Life cycles, sexual reproduction, and heredity 15.4% 5.9% 78.7%
Role of variation and adaptation in survival/extinction

T . - 18.6% 13.0% 68.4%
of species in a changing environment
Interdependence of populations of organisms in an 26.3% 16.0% 57.7%
ecosystem
Human health and the importance of diet and 24.9% 11.1% 64.0%

exercise in maintaining health

Table 9.8: Topics related to Chemistry which are taught in Maltese schools

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Chemistry before this year this year not introduced
Classification, composition, and particulate structure 25 7% 28.4% 45.9%
of matter
Physical and chemical properties of matter 26.3% 30.8% 43.0%
Mixtures and solutions 25.2% 27.3% 47.5%
Properties and uses of common acids and bases 24.7% 15.6% 59.7%
Chemical change 13.5% 24.4% 62.1%
The role of electrons in chemical bonds 8.8% 28.9% 62.3%

Table 9.9: Topics related to Physics which are taught in Maltese schools

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Physics before this year this year not introduced

Physical states and changes in matter 12.1% 50.5% 37.4%
Energy forms, transformations, heat, and 8.8% 44.0% 47 2%
temperature

Basic properties/behaviours of light 6.3% 13.9% 79.8%
Electric circuits and properties and uses of 730 4.8% 87.9%
permanent magnets and electromagnets

Forces and motion 9.1% 55.9% 35.0%
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Table 9.10: Topics related to Earth Science which are taught in Maltese schools

Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in class have been taught Earth Science before this year this year not introduced
Earth’s structure and physical features 33.9% 14.7% 51.4%
Earth’s processes, cycles, and history 20.3% 27.7% 52.0%
Earth’s resources, their use and conservation 17.7% 29.6% 52.7%
Earth in the solar system and the universe 15.9% 15.2% 68.9%

Figure 9.4: Percentage of students taught the TIMSS Science topics

All Science Biology Chemistry Physics Earth Sdence

(22 topics) (7 topics) (6 topics) (5 topics) (4 topics)
A ] I o o : ., 4
Bahrain B4 (0.6 %0 (1.00 a0 (0.8) 75 (1.4) 92 (1.1
Botswana (9) 60 (1.3) 88 (14) 42 (1.8) 50 (2.4) 50 (2.8)
Canada 67 (1.1) 73 (15) 5417 61 (1.8) 81(22)
Chile 8303 85 (1.9) a1 (0 81 (200 87 (24)
Chinese Taipei 67 (1.0) 89 (16) 89 (0.7) 61 (1.1} 515
Eqgypt 82 (1.0 82 (13 a1 (1.4 B2 (1.2 85 (1.9)
Emgland 21010 83 (1.4 T8 (1.0 B5 (1.3 709
Georgia 70 (0.8) 55 (1.8) 69 (1.7) 68 (1.6 08 (0.6)
Hong Kong SAR 5513 b4 (12) 46 (1.9) 72 (1.6) M0
Hungary 87 (0.7 (1.2 99 (0.5) 86 (0.9) 85 (1.9)
Iran, Islamic Rep. of T6 (1.0 70 (1.6) 41014 81 (1.8) 76 (19)
Ireland 6 (0.8) 66 (1.3 8413 69 (1.4) 27
Israel T0(13) 65 (1.9) &8 (1.1) T8 (13) 44 (2.3)
Italy 79 (1.0) 86 (1.1 86 (1.8) 67 [1.6) 71 (L5
Japan &0 (0.8) 56 (1.2) 67 (1.1) T3(14) 40 (1.7
Jordan 89 (0.9) 89 (1.0 o0 (1.1} 85 (1.5) 90 (1.5)
Kazakhstan 82 (0.7) 64 (1.5) 84 (1.4 45 (0.9) 96 (0.9)
Korea, Rep. of 60 (1.0} 49 (1.8 5014 76 (1.1) 64 (1.5
Kuwait B0(13) 11 (1.6) 81 (1.5) 75 (1.5 80 (2.5
Lebanon 8313 40 (2.5) 85 (1.7) 86 (1.7) --
Lithuania 74 (1.0) 77 (1.8) 63 (1.8) 67 (13) " 12)
Malaysia 61 (1.5) &4 (1.6 64 (1.8) 72(LT) 37 (2.6)
Malta al (0.3) 48 (0.5) 82 10.7) 531 (0.3) 59 (02)
Morocco 63 (0.8) 0 {0.9) 4L 57 (1.4 T5(1.7)
New Zealand 50 (1.2) 47 (2.0 58(1.8) 55 (1.7) 40 (2.4)
Norway (9) 63 (1.0) 55 (1.6) 81 (1.6 46 (1.7) T
Orman B1(0.8) 82 (0.8) 72 (13) B1(1.5) 091 (13)
Qatar 7. 415 77 (1.5 B (1.4) 75 (1.7)
Russian Federation -- == == =< =3
Saudi Arabia 8511 85 (1.5) 813 7.9 90 (1.8)
Singapore 68 (0.9) 69 (1.4) 78013 85 (1.0 28 (17}
Slovenia 70 (0.4) T2 (1.0 &0 (1.0) 43101.4) &7 (1.5
South Africa (9) 79 (1.5) 85 (1.6) 88 (13) 76 (23] 56 (33)
Sweden (09 66 (1.3 T4 (1.5) 7410 --
Thailand 7311} 67 (1.0 85 (1.5) 69 (1.5) 72 (1.6
Turkey &7 (0.7) 90 (0.9) 100 (0.2) 04 (0.8) 55 (15
United Arab Emirates 42 (0.8) a0 (1.1 &4 (0.8) 202 N2
United States 85(1.1) 90 (1.1} 82 (1.7) 76 (1.8) 90 (1.2)
Intermational Avg. 73(0.3) 73(02) T6(02) 72{0.3) 68 (0.3)
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The science topics least covered by Maltese teachers by the mid- April at Year 9 are life
cycles, sexual reproduction, and heredity in Biology, chemical change and the role of electrons in
chemical bonds in Chemistry, electric circuits and properties and uses of permanent magnets and
electromagnets in Physics, and Earth in the solar system and the universe in Earth Science. Figure 9.4
shows that the proportions of Maltese students who were taught all science topics (61%) is
significantly lower than the international average (73%). There is a larger proportion of Maltese
students who were taught the Chemistry topics and lower proportions who were taught the Biology,
Physics and Earth Science topics compared to the international averages.

9.4 Teachers’ Emphasis on Science Investigation

A scale score for teachers’ emphasis on science investigation was generated by using the science
teachers’ responses on eight Science Investigation Emphasis items displayed in Table 9.11. 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 the teachers using all eight activities in ‘about half the lessons’, on
average. Teachers who scored less than 11.3 emphasized science investigation in less than half the
lessons.

Table 9.11: Teachers” emphasis on Science investigation

In teaching science to this class, how often Almost every | About half Some

do you ask students to do the following? lesson the lessons lessons Never
Observe natural phenomena and describe what they see 17.0% 48.1% 32.3% 2.6%
Watch me demonstrate an experiment or investigation 4,9% 31.3% 54.9% 8.9%
Design or plan experiments or investigations 0.9% 22.6% 62.3% 14.1%
Conduct experiments or investigations 2.6% 37.3% 49.2% 10.9%
Present data from experiments or investigations 2.3% 28.2% 58.4% 11.1%
Interpret data from experiments or investigations 2.1% 32.3% 55.1% 10.6%
Use evidence from experiments to support conclusions 8.1% 37.4% 47.4% 7.2%
Do field work outside of class 0.4% 3.2% 52.0% 44.4%

Figure 9.5: Teachers’ emphasis score distribution on Science Investigation
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Figure 9.6: Teachers’ emphasis on Science investigation and attainment score in Science

About Half the Lessons or More Liess than Half the Lessons
Percent Average Percent
of Students Achlevement

Jman i 456 (3. a : )
Iran, Islamic Rep. of 62 (3.1) 4563 (4.7) 38 (3.1) 446 (6.6) 11.6 (0.11)
Lebanon 52 (3.9) 403 (6.2) 48 (3.9) 302 (9.2) 113 {0.17)
Kuwait 48 (4.5) 407 (8.7) 52 (4.5) 411 [73) 11.2 {0.15)
Morocco 46 (2.4) 396 (3.4) 54 (24) 307 (2.9) 11.1 {0.08)
United Arab Emirates 44 (1L5) 48T (4.6) 56 (2.5) 471 [4.0) 10.8 (0.11)
Jordan 43 (3.6) 437 (5.7) 57 (3.4) 418 [4.5) 109 {0.13)
Egypt 41 (4.7 375 (73) 58 (4.1) 167 (5.5) 10.7 {0.16)
Saudi Arabia 40 (4.3) 408 (7.2) 60 (4.3) 188 (5.9) 10.8 (0.18)
Kazakhstan 39 (16) 530 (6.6) 61 (2.6) 5§35 (5.1) 10.7 {0.13)
Bahrain 38 (3.2 477 14.) 62 (3.2) 457 (3.5) 10,6 (0.13)
Turkey 38 (3.2 496 (7.4) 62 (3.2 407 (4.8) 10.7 {0.12)
Qatar 37 (4.0) 450 (6.9 63 (4.0) 450 [4.8) 10.7 (0.14)
South Africa (9) 35 (4.00 363 (9.5) 65 (4.0) 355 (7.2) 103 {0.18)
Thailand 31 (4.0) 469 (8.9 69 [2.0) 450 (5.1) 10.1 {0.16)
Malaysia 30 (3.4 478 (8.9) 70 (34) 465 (5.7) 10.4 {0.16)
Israel T (T 498 (9.5) JERrN)] 512 (49) 10,0 {0.17)
Botswana (9) 26 (3.6) 391 (6.5) 74 (36) 395 (3.5) 10,0 {0.15)
Chile 25 (4.4) 443 (8.7) 75 [2.4) 460 (4.8) 0.8 [0.8)
Hong Kong SAR 25 (3.6) 565 (6.6) 75 (3.6) 539 (5.0 10.1 {0.13)
United States 21 (1.5) 541 (6.1 79 (2.5) 531 (3.5) 0.7 0.3)
Ireland 20 (15) 540 (4.7) B0 (2.5) 535 (3.0 10.1 {0.11)
Japan 18 (3.2) 567 (3.7) 82 (3.2) 572 (2.0) 0.9 {0.3)
England 18 (1.9) 547 (6.7) g2 (19) 536 (5.2) 10.0 {0.08)
Georgia 17 (1.7) 443 (44) 83 (.7 443 (3.3) 9.5 {0.08)
Australia 16 (1.4) S0 (7.0) B4 (24) 515 (3.0 0.8 [0.10)
Korea, Rep. of 16 (1.7) 555 (33) B4 (2.7) 556 (2.4) 0.3 (0.15)
Italy 15 (1.7) 494 (3.9) 85 (2.7) 400 [2.9) 9.1 {0.15)
Slovenia 14 (1.4) 553 (34) B6 (1.4) 551 (2.5) 0.4 {0.07)
Hungary 13 (1.3) 547 (4.6) BT (13) 53 (3.5) 0.2 {0.07)
Canada 12 (13) 522 (10.3) B8 (23) 528 (23) 0.2 [0.3)
Chinese Taipei 11 (1.6 581 (6.3) 9 (2.6) 568 (2.3) 89 (0.4)
Russian Federation 11 (1.5 556 (8.7 B0 (1.5) 543 [4.3) 2.9 (0.08)
Mew Zealand 10 (1.9 516 (12.3) a0 (1.9) 516 (3.7) 0.5 {0.17)
Malta 8 (0.3) 477 (4.0) 07 (0.3) 482 (1.7) 0.1 [0.02)
Singapaore 8 (1.6) 617 (15.1) 02 (1.6) 505 (3.5) 0.0 {0.09)
Lithuania 7100 514 (5.0) 93 (1.0) 520 (299 8.4 (0.07)
Norway (9) 520 512 (20.6) 05 (2.0 510 (3.1) 83 {0.2)
Sweden 5(1.3) 497 (19.7) 95 .9 524 (3.5) g4 00.3)
International Avg. 27 (0.5) 449G (1.3) 73 (0.5) 485 [0.7)

Figure 9.5 displays the teachers’ emphasis score distribution on science investigation, where
the majority of science teachers are scoring below the 11.3 threshold value. Figure 9.6 shows that the
percentage of Maltese students (8%) whose teachers emphasized science investigation in at least half
the lessons is significantly lower than the international average (27%). There is no evidence that
students’ attainment in Science depends on teachers’ emphasis on science investigation.
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Figure 9.7: Maltese teachers’ emphasis on Science investigation by School Type
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Table 9.12: Teachers’ emphasis on Science investigation by Gender
Gender of Teacher | Sample Size Mean Std. Deviation P-value
Teachers’ Emphasis on Female 373 9.273 1.477 0.008
Science Investigation Male 158 8.889 1.582

Figure 9.7 shows that science teachers in Independent schools put more emphasis on science
investigation than teachers in state and church schools, but the difference is not significant. Table
9.12 shows that female science teachers put significantly more emphasis on science investigation
than their male counterparts since the p-value is less than the 0.05 level of significance.

9.5 Resources for conducting Science experiments

Malta, Hong Kong, Ireland, Sweden, England and Singapore have science laboratories in all
schools and this proportion (100%) is significantly higher than the international average (85%). The
availability of laboratories in schools has a positive effect on attainment in Science. Figure 9.8 shows
that the mean Science score of students attending schools where laboratories are available (489) is
significantly higher than their counterparts attending schools where laboratories are not available
(450). Moreover, 92% of Maltese heads of school reported that science teachers have assistance
available when students conduct experiments. In fact this percentage is amongst the largest and is
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significantly higher than the international average (58%). There is no evidence that students’
attainment in Science depends on the availability of laboratory assistance.

Figure 9.8: Resources for conducting Science Experiments (reported by Heads of School)

. Teachers Have Assistance Available when Students
Schools Have a Science Laboratory N ents
No Yes No
Average Percent Average Percent Average Percent Average
Achievement  of Students  Achievement ofStudents ~ Achievement  of Students  Achievement
ong Kong 5AR I 545 [4, i . 544 (4. (1. -

Ireland 100 (0.0) 530 (2.9) 0 (0.0} o 12(29) 515 (15.1) 88 (2.9) 532 (29)
Malta 100 (0.0) 480 (1.6) 0 (0.0 o 02 (0.1) 479 (1.7) 8(01) 489 (3.9
Sweden 100 (0.0) 522 (3.4) 0 (0.0} o 16 (1.1) 525 (9.3} B4 (3.0) 512 (3.6)
England 100 (0.0) 544 (4.7) 0 (0.0) o 67 (4.9) 541 (6.3) 33 (4.9) 550 (M.2)
Singapore 100 (0.0) 597 3.2 0 (0.0} o 98 (0.0) 507 (3.2 2 (0.0} ~ o
Mew Zealand 09 (0.3) 5121033) 1(03) o 50 (5.4) 508 (6.0} 50 (5.4) 515 (5.5)
Japan 90 (0.4) 5711018 1 (0.6} o 119 579 (4.0} 62 (3.9) 566 (23)
Korea, Rep. of 99 (0.7) 556 (2.2) 1007 o 49 (18) 560 (2.9} 51(3.8) 551 3.1)
Australia 99 (0.9) 514 (29) 1(0.8) o 69 (3.7) 515 (3.6} 31 (37} 511 (53]}
Malaysia 99 (0.9) mia 1(0.8) o 89 (2.9) 472 (4.4) 11(29) 460 14.2)
Bahrain 9 (0.1) 466 (2.2) 200 o 93 (02 463 (1.3} 7003 408 (5.3)
Qatar 9 (0.0) 57030 2000 o o1 (05) 451 (3.3 9(05) 513 (6.7)
United Arab Emirates 9% (13) 474 (1.5) 203) - 95 (0.5) 475 (2.5) 5(05) 494 (7.2)
Chinese Taipei 9% (1.0) LTA N PR 2010 o 88 (23) 572 (24) 12(23) 554 (9.5)
Kuwait 9 (1.5) 10 (5.8) 2015 o 89 (2.9) 406 (5.8) 1 (29 447 (26.0)
Oman 97 (0.8) 54027 3 (0.8 433 (8.6) 82(25) 456 (3.0 18 (25) 47 (74)
Egypt 9 (1.3) 373 144) 4013 347 (10.2) 94 (2.0) 375 (4.5) 6 (2.0) 35(115)
Norway (2} 93 (24) 509 (3.1) 7i24) 515 (16.0) 15 (4.4) 510 (4.6) 65 (4.4} 509 (3.9)
Thailand 93 (19) 257 (44) 7018 47 (1.0) 12(33) 477 (10.8) 78 (33} 451 (4.6)
lordan 93 (1.8) 428 (35) 7016 406 (11.1) 86 (23) 428 (3.9) 14 (23} 413 (8.4)
Saudi Arabia 01 (27) 401 (4.6 827 7 (15.7) 87 (3.0 400 (4.8) 13 (33 372 (145)
Lebanon go (238 406 (5.5) 11028 339 (16.4) 75 [4.0) 402 (7.3 25 (4.0) 188 (13.0)
Israel 88 (23) 509 (4.3) 12 (23) 487 (13.7) &5 (2.4) 508 (4.4) 15 (24) 409 (13.8)
Botswana (9) 87 (3.0) 394 (3.4) 1330 380 (103) 4.7 390 (5.0 46 (4.7) 397 (4.39)
Russian Federation 34 (29) 546 (4.3) 16 (2.5) 534 (11.6) 51(3.1) 547 (4.6) 49 (1.1} 542 (5.9)
Kazakhstan 82 (33) 531147 18033) 538 (145) 04 (1.8) 533 (4.5) 6 (1.8 526 (113)
Morocco a0 (2.4) 396 (2.9) 1 (24) 384 (4.6) 4030 399 (4.0) 56 (3.1 390 (3.1}
Turkey 78 (27) 502 [4.5) vk} 464 (9.7) 13027 S10(11.1) &7 (271 491 (4.7)
United States 74332 534 (3.8) % (3.1 5M (5.7) i3y 536 (4.9) 73 (3.8 519 (4.0
Iran, Islamic Rep. of 73 (30) 467 (5.0) Iiaa 478 (6.5) 26 (25) 466 (8.7) 74 (25) 453 (4.7)
Georgia 73 (30) 46 (33) 3.1 436 (6.7) 13 (28) 463 (8.6) &7 (28] a1 (3.4)
Italy 742 501 13.4) 142 401 (5.5) 12(23) 501 (10.8) &8 (2.7 409 (29)
Canada a9 (3.2) 532 (24) 132 516 (3.7) 45 (3.1) 536 (3.2) 55 (3.1} 520 (2.6)
Chile 68 (3.8) 463 (48) 32038 436 (5.8) 17 (3.6) 461 (11.7) &3 (3.6 454 (43)
Slovenia 50 (4.5) 551 (34) 50 [4.5) 552 (3.7) 80 (33) 551 (3.0 N (33} 554 (4.9)
South Africa (9) 49 (28) 397 (87) 51 (2.8) 320 (5.6 4 (3.9) 359 (7.1 5 (3.9 359 (10.0)
Hungary 30 (3.9) 542 (88) 70 (3.9) 51933 1238 548 (11.5) 78 (1.8 510 (3.5)
Lithuania 11 (3.0) 528 (77 B9 (3.0) 5181033 15 (29) 519 (7.6 &5 (29) 519(3.3)
Intemational Avg. 85 (0.4) 15 (0.4) 450 (2.0) 42 {0.5)

Figure 9.8 shows that Malta, Hong Kong and Singapore have more laboratory facilities and
laboratory assistants than other countries. Lithuania, Hungary and South Africa have the least lab
facilities and lab assistance.
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9.6 Computer activities during Mathematics and Science lessons

Figure 9.9 shows that Malta has the lowest percentage (4%) of mathematics teachers who
allow their students to use computers/tablets during mathematics lessons. This is significantly
lower than the international average (32%). Moreover, only half of these nine mathematics teachers
use these computers/tablets at least once monthly for the four activities displayed in Table 9.13.

Figure 9.9: Computer activity during Mathematics lessons

Computers Available for Students to Use
in Mathematics | essons Percent of Students Whose Teachers
Percent Mverage Have Them Use Computers at Least Monthly
of Students Achievement

||| ToPractice TolookUp

inciules and Skillls and kh!.ild

""‘ E Procedures Information

J . ! 537 1 37 14, X

Australia 62 (3.4) 512 (3.5) 506 (5.4) 51 (3.5) 52 (34) 48 (3.6) “ 32
Kazakhstan 53 (3.9) 531174 525 (7.4) 45 (45) 50 (4.1) 51(42) 45 (45)
Canada 501(3.3) 528 (3.7) 533 (3.2 3528 36 (3.1) 31 (3.0 31 (3.7)
Chile 49 (4.8) 4713 (5.5) 437 (5.8) M (a3) 36 (4.4) 31 (45) 36 (43)
Egypt 809 M5E) 30058 35 (40) 4241 45 (40) 267
Russian Federation 47 (35) 535(5.0) 540 (6.4) 3 (35) 41 (34) 4032 34 (35)
Mew Zealand 47 (35) 501 (4.8) 488 (5.7) 3 (33) 35(33) 35 33) B35
United Arab Emirates 4020 481 (45) 456 (3.8) B 20 40 (21) 4023 37 (23)
Japan 237 585 (4.1) 588 (3.4) 30 6(18) 413} 5(15)
Italy 23 453 {43) 495 (4.1) B3 29(33) 31 (35) 26 129
Norway (9] 08 53R 53R 7 (39) 35 (41) 27 (40) » 038
Jordan 3933 394 (5.5 378 (400 L ET ] 8 (34) 32 (35) 5 (33)
Thailand 39 (45) 447 (8.5) 425 (6.1) 5 (am 26 (43) 18 (43) 34
United States 3929 519{5.0) 518 (43) oes 31(29) 29 (2.8) 26 (2.8
Korea, Rep. of 39 (3.6) 604 (4.3) &07 (3.6) 5 (33) i 4030 19 (2.6}
Lithuania 385 (4.00 508 (4.9) 512 (4.5) nEn 24(34) 29 (1.8) B35
Georgia 38 (3.6) 453 (A.6) 4572 (45) BEYH 31035 34 (31.8) 3 (3.7
Catar 36 (2.8) 422 |6.6) 445 (43) 323 33 (25) 30 (27) 26 129
Singapore 35(25) 617 (6.0) 621 (4.1) AP 7(13) 120 19 (2.0}
Hungary 30 (3.8 509 (8.0) 516 (4.6) B3 17 (34) (32 18 (3.00
Bahrain 028 458 (3.8) 452 (22) B4 BT 24 (28) 16 (1.9)
Enaland 904 sMieT 520 (6.0) 17 348 BT 1733 13 (29
Chinese Taipei 1335 604 (5.8) 597 (29) 13028 11 (26) 16 (2.8) 11 (2.5)
Iran, Islamic Rep. of 2800 457 (8.6) 429 (5.1) 18 (27) 19(28) 17 (28) 18 (2.7
Ireland 5028 515 (6.2) 525 (34) LIRIE] 12 (20) 10 (1.7} 10 (1.8
Hong Kong SAR NEe s 59055 130248 12 (28) 13 (28) 1224
Slovenia 19 (25) 517 (6.7) 516 (2.1) 12023 141(21) 13 (1.9) 13 (1.9
Kuwait 19 (3.4) 393 (6.7} 393 (4.2 1434 17(34) 17 (34) 15 (3.4)
Saudi Arabia 17 (2.9) 39 (12.7) 361 (4.6 13029 13 (28) 16 (3.0} "3
Israel 17 (2.4) 536 (11.8) 508 (4.3) 120 13(22) 12 (21) 11019
Turkey 16 (2.3) 4m (13 456 (5.0 (ERFR)] 11(22) 15 (2.2} 12 (2.1}
Morocco 111232 400 (6.9 382 (2.6) 5014 4014 6 (1.6 504
Malaysia 10 {2.0) 477 (1.7} 465 (4.6 615 507 7 (15} 4013}
South Africa (9) a1 4010124} 367 (4.9 5014 6 (16 5014} 4{15)
Oman 9{1.8) 403 (2.9) 404 3.0) 918 6(15) 9.7 208
Lebanon 8023 451 {11.8) 447 (39 520 5(18) EX1R)] 5018
Botswana (9) 8(24) 375 (6.1) 393 (24) 305 307 417} 21014
Malta 410.0) 470 (5.4) 495 (1.1) 1000 200 i) 2 {0
International Avg. 32(05) 485 (13) 481 (0.7) 1 {05 B (05) 27 (05) 19 (0.5)
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Table 9.13: Computer use to explore, process and analyze data during Mathematics lessons

If computers are available, how often do the students | Almost every |Once or twice |Once or twice Almost
do these activities on computers during lessons? day a week a month never
Explore mathematics principles and concepts 0 1 4 4
Practice skills and procedures 1 0 4 4
Look up ideas and information 0 0 4 5
Process and analyze data 0 0 5 4

Figure 9.10: Computer activity during Science lessons

(omputers Available for Students to Use
in Science | essons Percent of Students Whase Teachers
Have Them Use Computers at Least Monthly

Sientifc 10 5tudy Natural
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80 3.0) 520 (3.9) 533 (6.2) 42 (400 T4135) ENER]] 1B (34) 52 (4.3)
Kazakhstan 74300 534 (52) 531 (83) FEREN] T4 (31} 70(32) FUNER] 72 (3.0
Australia 66 (3.0 519 (3.0 509 (5.1) (33 85 (3.0 47 (35) 132 55 (3.1)
Russian Federation 6 (22 547 (45) 539 (63) M (23) al (25} 46 22) 4024 50 (2.5)
Egypt 61(3.5) 7757 362 (6.7) MB7 58 (36) 50 (3.5) 50 (3.8) 239
Mew Zealand 60 (4.0} 517 047) 514 (73) 3843 56 (44) 26 (33) 40 (4.6) 35 (4.0)
Canada 58 (28] 531026 51 (3.6) 3.0 55 (29) EYRER] BB &0 (3.1
Georgia 57 (25) 46 32) 440 (45) 50 (2.6) 54 (25) 40 (27) M(24) 50 (2.6)
Chile 56(42) 459 (53) 454 (5.4) 3 (38 511043 30 (3.5) 33 (38 £ (41
lapan 55 (42) 5710300 570 (3.2) LAPR)] 19 (32) 1124 18 (3.1) 12 (27)
Norway (9) 530a0) S1037 508 (47) 19 (44) 4 (42) 36 (4.4) N4 3441
Lithuania 53 (25) 513 (33) 519 (3.6) 42 (23) 48 (24] 36 (24) FURFA)! 36 (2.2)
Singapore 52123) 597 (49) 602 (44) nEy 1027 708 M2 70139
United States 511(3.4) 541 (44) 517 (43) 40 (29) 49 (33} 41133 a0 (3.0 41 (3.0
Korea, Rep. of 501(3.9) 554 (33 557 (2.7) 5332 30 (34) 18 (35) 133 6 (3.2
United Arab Emirates 50(27) 486 (4.4) 471 (5.5) “ 27 28 (27 43 (27) 1 (2.6) 44 (28)
Thailand 431(41) 468 (6.4) 445 (5.8) 40 (42) 7ia) 42 (4.0) 45 (43) 40 (43)
Italy 48 (3.9) 499 (4.7 408 (3.7) 0G4 44 (18] 8 35) 26 (3.0) 32 (34)
England 4 (33 543 (5.8) 534 (63) B (26 & (34 18(23) rL AP 8 (27
Jordan 4140 438 (49) 417 (5.0 18 & (a1 3637 36 (3.9 13 (34)
Chinese Taipei 4(38) 574 (4.1) 566 (2.8) 7En B0 2634) 19 (28 19 (26
Qatar 42127 452 (5.5) 459 (5.1} 3 (26) 41127 35 (24) 38 (25) 36 (23]
Hungary 42 (25) 522 (5.1) 529 (4.4) M3 38 (24] 9 (20) 32023) 30 (2.3
srae| 4133 522 (75) 499 (53) 36 3.0 38 (3.1} ELREN 330 12 (3.0
Iran, lslamic Rep. of 3939 477 153) 443 (60) 31333 36 (3.6) 3B B33 M9
Saudi Arabia 38 4.0) LR 386 (5.6) 340 12182} 34 30140 18 (4.1}
Kuwait 38 (43) 410 (10.9) 408 (6.3) 36 (40 38 (&3] 36 142) M 1240
Bahrain 36 (21) 463 149) 467 (33) 7 (25) M2 31 (25) 3 (24) 6 (27)
Slovenia 32 (28) 551034) 551 (2.8 B4 9 (25) 19(23) 525 15 (25)
Turkey 30 (34) 528 (6.9) 480 (44) T34 18 (34) 732 5(33) 5 (33)
Ireland B 533 043) 538 (33) 12 (25 17 (28) 1023 12 (2.0 11(24)
Morocco Bl sz 391 (25) 13 (16 19 (20) 13015 12 (1.9 16 (1.7}
Hong Kong SAR (38 555 (29) 542 (45) 12029 17 (34) 1233.0) 15 (3.1 14 (2.8)
Oman 15 (22) 458 (62) 455 (3.1) 1322 14 (21) 13200 13 (2.1 12 (18]
Lebanon 12 (28) 27 (13.9) 353 (57) 8023 10 (26) 10 (2.6) 926 10 (2.6)
Malaysia 10 (1.8 493 (87) 467 (4.8) 503 9 (18] 309 7014 411
South Africa (9) 3017 19(17.4) 352 (5.9) 5015 6 (14 5015 5014) 5 (1.6
Botswana (9) 7124 368 (10.1) 396 (3.0 2013 5013 ) 4017 1011
Malta 703 477 (45) 41(1.7) 5{03) 5002 5103) 5{03) 5i0.2)

International Avg. 293 (1.0) 483 (0.8) 30 (0.5) 37 (05)
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Figure 9.10 shows that Malta and Botswana have the lowest percentage (7%) of science
teachers who allow their students to use computers/tablets during the science lessons. This is
significantly lower than the international average (42%). Moreover, only around 60% of these 42
science teachers use these computers/tablets at least once monthly for the five activities displayed in
Table 9.14.

Table 9.14: Computer use to practice, process and analyze data during Science lessons

If computers are available, how often do the students | Almost every |Once or twice |Once or twice Almost
do these activities on computers during lessons? day a week a month never
Practice skills and procedures 2.4% 19.0% 38.1% 40.5%
Look up ideas and information 0.0% 40.5% 26.2% 33.3%
Do scientific procedures or experiments 2.4% 14.3% 42.9% 40.5%
Study natural phenomena through simulations 4.8% 40.5% 23.8% 31.0%
Process and analyze data 0.0% 28.6% 33.3% 38.1%

9.7 Student Internet use for Mathematics and Science schoolwork

To investigate students’ Internet use for schoolwork, the students were asked whether
they use the Internet for the six tasks described in Table 9.15.

Table 9.15: Student Internet use by Maltese students for Mathematics and Science schoolwork

Do you use the Internet to do any of the
following tasks for schoolwork? Yes No

Access the textbook or other course materials 44.9% 55.1%
Access assignments posted online by my teacher 65.6% 34.4%
Collaborate with classmates on assignments or 80.4% 19.6%
projects
Communicate with the teacher 34.6% 65.4%
Find information, articles, or tutorials to aid in 58.0% 42.0%
understanding mathematics
Find information, articles, or tutorials to aid in 60.6% 39.4%
understanding science

The proportion of Maltese students using the Internet to access assignments posted online by
teachers (65%) and collaborate with classmates on assignments or projects (80%) are significantly
higher than the corresponding international means (53% and 69%). On the other hand, the proportion
of Maltese students using the Internet to access the textbook or other course materials (45%) is
significantly lower than the international average (56%). The Maltese student proportions using the
Internet to communicate with the teacher (35%), find information, articles, or tutorials to aid in
understanding mathematics (58%) and find information, articles, or tutorials to aid in understanding
science (60%) are comparable to the international averages (36%, 57% and 61% respectively).
Thailand (81%), Georgia (76%), Chinese Taipei (74%) and United Arab Emirates (70%) had the
largest proportions of students using the Internet to access the textbook or other course materials.
Singapore (90%), Norway (86%), Lithuania (83%) and Sweden (81%) had the largest proportion of
students using the Internet to access assignments posted online by my teacher. Thailand (88%),
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Singapore (84%), Lithuania (84%) and United Arab Emirates (83%) had the largest proportions of
students using the Internet to collaborate with classmates on assignments or projects. Morocco (64%),
Saudi Arabia (57%), Egypt (56%) and Jordan (49%) had the largest proportions of students using the
Internet to communicate with the teacher. On the other hand, Thailand, Oman, Russia, United Arab
Emirates and Norway had the largest proportions of students using the Internet to find information.

Figure 9.11: Student use of Internet for Schoolwork

Percent of Students Who Use the Internet to Do the Following Tasks
3 Find Information,  Find Information,
e e bk i e ... Atides,orTutorials Artices,or Totorials
B (lassmates on (ommunicate with RS A
or Other Course  Posted Online by the IA = R to A in to Aid in
Materials Teacher : Understanding Understanding
Pject Mathematics Saence
Australia S5(14) 66 (1.2 63 (0.8) 46011 57 (1.0) 57(09)
Bahrain 56 (1.0) 4 (1) 77 (08) 41(1.0) 58 (0.8) 6209
Botswana (9) 4 (0.8) 37 (1.0) 58(1.1) 36 (0.8) 54 (0.8) 58 (0.8)
Canada 45 (1.5) 58 (2.0) 76 (1.0) 32(12) 5 (1.2) 52(12)
Chile 62 (1.0) 37 (14) 79 (09) 5(12) 60 (1.0) 59 (1.1)
Chinese Taipei 74 (0.9) 50 (1.1) 72(1.0) 28 (1.0) 38 (0.8) 4 (0.8)
Egypt 57(1.1) 34 (1.0) 58 (1.0) 56 (1.2) 64 (1.0) 66 (1.0)
England 54(15) 71(14) 53(14) 33 (1.9 66 (1.1) 64(1.0)
Georgia 76 (1.3) 4019 13013) 31(1.49) 47012 65 (1.0)
Hong Kong SAR 51(13) 64 (19 76 (1.3) 3012 61 (1.1) 65(1.1)
Hungary 40(1.1) 58 (1.2 76(1.1) 2% (13) 41(1) 49 (1.0)
Iran, Islamic Rep. of 60(14) 40(1.1) 56 (1.2) 31010 5212 s7(1.)
Ireland 34012 35 (2.6) 50012 12(12) 44 (1.0 39(1.0)
Israel 64012 68 (14) 60 (12) 32013 55 (09) 60 (09)
Italy S0 (1.1) 34() 75 (1)) 27 (15) 41(1.0) 39 (1))
Japan 23 (0.8) 16 {0.9) 28 (1.0 5(0.5) 30 (0.8) 32 (08)
Jordan 65 (1)) 42(12) 70 (1.3) H(12 61(1.0) 65 (1.0)
Kazakhstan 65 (1.1) 39 (15) 76 (0.9) 4(13) 66 (0.9) 71 (09)
Korea, Rep. of 51(1.0) 43 (13) 69 (1.1) 13(07) 45 (0.9) 49(09)
Kuwait XX XX Xx XX XX XX
Lebanon 57 (13) 4017 77 (15) 2017 58(1.3) 62 (14)
Lithuania 52 (1.0) 83 (1.0) 84 (07) 2 (1.1) 62 (1.2 74 (09)
Malaysia 60 (1.1) 27 (1Y) 80 (1.0 45012 63 (1.1) 713(12)
Malta 45 (0.8) 65 (0.6) 80 (0.6) 35 (0.8) 58 (0.8) 60 (0.7)
Morocco 47(1) 64 (1.1) 36(1.2) 64(1.1) 4112 a1
New Zealand 48014 61(22) 60 (1.5) 38(18) 59 (1.0) 58 (1.0)
Norway (9) 52(13) 8 (12 81(11) U0 64 (1.1) 74 (09)
Oman 68 (0.9) 47 (1.0) 80 (07) 39 (1.0) 71 (1.0) 75 (1.0)
Qatar 59 (1.0) 61(0.8) 66 (0.7) 43 (09) 61(09) 64 (0.8)
Russian Federation 68 (1.0) 45 (19) 82 (09) 2 (15) 72{1.1) 74 (0.9)
Saudi Arabia 4013) 55 (1.8) 39(19) 57(1.8) 42(14) 46 (1.5)
Singapore 57 (0.7) 90 (0.5) 84 (0.7) 49 (0.6) 61{0.7) 71(0.7)
Slovenia 68 (1.6) 62(1.7) 70(1.2) 27 (13) 53012 64 (1.0)
South Africa (9) 59 (1.1) 40 (13) 72(1.1) 43 (1.4) 63 (1.0) 63 (1.0)
Sweden 67 (1.4) 81(1.7) 71(1.5) 4017 54 (13) 72(12)
Thailand 81(0.9) 56 (1.7) 8 (0.7) 4 (15) 70 (1.0) 76 (0.9)
Turkey 54 (0.9) 24 (0.8) 75 (09) 19(0.7) 66 (1.0) 66 (0.9)
United Arab Emirates 70 {0.6) 69 (0.9) 83 (0.6) 408 69 (05) 75 (05)
United States 52(14) 64 (1.7) 61(1.0) 40 (14) 63 (0.8) 57 (1.0
International Avg.
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9.8 Frequency of student absences

The proportion of Maltese students who are never or almost never absent from school
(66%) is significantly larger than the international average (61%), while the proportions of
Maltese students who are absent once every two weeks (6%) or at least once a week (5%) are
lower than the corresponding international means (8% and 8% respectively).

Figure 9.12: Absenteeism from School and Attainment in Mathematics

Never or Almost Never Once a Month Once Every Two Weeks Once aWeek or More

Percent of Average Percent of Average Percent of Average Percent of Average

Students  Adhievement  Students  Achlevement  Studenits  Achievement  Studenis
Korea, Rep. o 9 (0.3) 609 (2.6) i[g) 520 (9.1) T{0.0) e 0{0.1]
Chinese Taipel 89 (0.6) 605 (2.3) 8{05) 575 (6.8) 1102) = 1{02) ==
Japan &7 (0.6) 593 (23) 805 564 (4.7) 303) 519(11.4) 1{03) -
Hong Kong SAR 87 (0.8) 600 (4.5) 9(0.5) 576 (5.4) 1(03) —= 2{03) ==
Singapare 82 {07) 633 (2.8) 120.5) 587 (3.6) 3(02) 552 (74 303 505 (9.6)
Thailand 110 446 (5.1) 13 (0.6) 409 (5.3) 6 (04) 397 (6.1) 9 {0.6) nsq)
Morocco 70 (0.6) 05 (27 17 104) 368 (3.4 503 362 (4.8) g(03) 153 (44)
Iran, Islamic Rep. of 0 (1.0) 47 [47) 12 (09) 43 (57) 4(03) 391 (84) 403 366 (10.5)
Norway (9) 69 (0.9) 519 (23) 12 (0.8) 501 33) 6 (04) 504 (4.8) 1(03) -
England 69 (1.0) 531 (43) 24 (0.8) 505 (3.0) 5004 459 (7.6) 303 440 (10.0)
South Africa (9) 66 (1.0) 367 (49) 17 (0.6) 168 (3.2) 5(03) EETRTR)] 12 (0.6) EYENEN)
Lebanon 66 (1.2) 435 (3.7) 18 (0.7) 436 (4.9) 6 (0.6) 413 (6.2) 10 (0.6) 40 (57)
Malta 66 (0.9) 5171015 1 (0J) LYERINY 6 (04) 438 (5.6) 504 393 (6.8)
Sweden 65 (1.1) 512 (1.6) 109 491 (4.0 8 (0.6) 484 (6.0) 5 (0.6) 447 (8.6)
Botswana (9) 64 (0.8) 412123 19 {0.6) EVINER) 5(03) 301 (5.6) 13 104) 348 (3.6
Ireland 63 (09) 535 (18) 7 0§ 516 3.4) 704 494 (6.2) 303 4478
United Arab Emirates 62 (0.6) 481 (27) 104 465 (1.8) §(03) 43033 903 38934
Lithuania 62 (11) 515 (3.2) 25 (09) 513 (38) 9 (0.6) 506 (3.7) 404 458 (9.4)
United States 62 (0.8) 5833 16 (0.6) 516 (32) Bi03) 498 (4.0) 403 441 (6.0)
Chile 60 (1.2) 435 (3.5 11 (08) 430 [45) 10 (035) 428 (5.7) 8 {0.6) nig3)
Canada 60 (0.8) 53723 FIR (N ] 524 (24) 904 51139 4{03) 470 (1.7)
Australia 59 (0.8) 51933 28 (0.8) 501 33) 904 438 (3.8) 5{03) 418 (6.0)
Russian Federation 58 (1.2) 547 (4.6) 1 09) 539 (33) 12{0.7) 532 (6.9) 6 {0.5] 504 (9.8)
Turkey 58 (1.0) 485 (5.0) {00 438 (49) 9035 417 (6.6) 6 (0.4) 358 (7.6)
Oman 57 (09) 419 (25 5.7 398 (3.7) 6 (04) 363 (6.9) 12 (0.5) 361 (3.6)
Kazakhstan 57 (13) 537 (56) 0012 519 (5.7) 9 (0.6) ey 5(04) 507 (104
Slovenia 57 (1.0) 511 (26) 32 (09) 517 (24 B (0.5) 502 (5.1 3{04) 477 (7.8)
Italy 55 (1.0) 505 (2.9) I7 (0.5) 495 3.4) 13 (07) 477 |44 5(05) 424 (81)
Jordan 52 (1.0) 409 (33) 30 (0.5) 378 (3.6) 904 358 (6.0) 9(0.5) 17 (6.0)
Israel 50 (1.0) 530 (4.3) 30 (0.5) 513 (44 12 {05) 459 (6.4) & (0.6) 433 (7.8)
Qatar 47 (0.8) 475 (3.8) nog 428 (3.5) 11 (0.5) 386 (5.1) 11 {0.4) 352 (48)
Bahrain 45 (0.8) 475 (2.6) 32 (00) 433 (1.8) 12 {05) 422 (40) 12 (04) 403 (34)
Malaysia 412 495 (3.7) 26 (0.6) 485 (4.1) 11 (0.6) 435 (47) 18 (0.8) 414 (43)
Hungary 43 (0.9) 540 (3.8) 45 (0.9) 508 (4.5) 9 (05) 473 (6.5) 404 394 (102)
Egypt 40012 411 (4.8) 20 (0.6) 390 (5.6) 15 (0.7) 379 (5.0) 400 376 (5.3)
Kuwait ang 49 (73) 28 (1.0) 400 (4.9) 18 (0.7) 359 (5.6) 18 (1.0) 339 (5.8)
Georgia 102 476 (44) 31/ 7) 455 (3.8) 19.(09) 447 (57) 11{07) 393 (6.8)
Saudi Arabia 32013 396 (5.3) 28 (0.8) 367 [4.7) 20 (0.8) 350 (5.4) 0 (1.7) 3259
Mew Zealand -- -- -- -- -- -- -- --
Intemnational Avg. 61 (0.2) 496 (0.6) 4 {07) 442 (1.0)
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Figure 9.13: Absenteeism from School and Attainment in Science

Never or Almost Never Once a Month Once Every Two Weeks Once 2 Week or More

Percent of Average Percent of Average Percent of Average Percent of

Students  Achievement  Students  Achievement  Students  Achievement  Students
Korea, Rep. o % (03) 558 (22) EX(I¥]] 486 (8.7) 1{0.1) B 0{0.7)
Chinese Taipei 9 (0.6) 574 (1.9) E{05) 551 (39) 1{0.2) = 1(0.2) e
Japan 87 (0.6) 575 (1.8) E{35) 558 (4.0) 3i03) 526 (9.2) 1{0.2) o
Hong Kong SAR 87 (0.8) 550 (3.8) 4 {05) 538 (45) 1in3) o 1(03) o
Singapore 82 (0.7) 609 (18] 12{0.5) 568 (5.3) 3{02) 518 {89) 3(03) 472 (10.0)
Thailand 1.0 471 [4.4) 13 (0.6) 436 (5.1) 6 (04) 41 (6.7) 9 {06) 305 (5.3
Morocco 70 (0.6) 405 (24) 17 (04) 376 (3.2) 503) 362 {6.9) 8 (0.3) 45T
Iran, Islamic Rep. of 70 (1.0) 467 (4.0) 17 (0.9 444 (52) 403 413 (83) 4(03) 386 (8.0)
Morway (9) &9 (0.9) 516 (1.7) 17 (0.8) 501 143) 6(04) 500 (5.7) 21(03) o
England 69 (1.0) 549 (3.9) 4 (0.8) 525 (49) 5(04) 505 (7.4) 3103) 444 (9.5)
South Africa (9) 66 (1.0) 376 (5.9) 17 (0.6) ERER T 503 3294 12 (0.6) 193 (43)
Lebanon 66 (1.2) 418 (5.2) 18(0.7) 386 (6.9) 6 (0.6) 354 (105) 10 (0.6) EELYVR
Malta 66 (0.9) 508 (2.1) 13(0.) 461 (3.4) 6 {04) 19(7.7) 5(04) 365 (8.1)
Sweden 85 (1.1) 515032 B (09) 512(5.2) & (05) 507 (6.1) 5(0.6) 457 (9.4)
Botswana (9) t4 (0.8) 427 (2.9 19 (0.6) 374 (43) 5(03) 170 (8.6) 13 {04) (52
Ireland 63 (0.9) 53 (29 17 (0.8) 520 (3.8) 7(04) 497 (6.7) 3(03) 445 (B.5)
United Arab Emirates 62 (0.6) 495 (23) 04 477 (33) 8(03) 436 (45) 9(03) 9439
Lithuania 62 (1.1) 513 32) 35 (09) 521 (39) 9 (0.6) 514 (54) 4(04) 466 (8.7)
United States 62 (0.8) 530 (29) 16 (0.6) SHE 8i03) 51239) 403 47 (63)
Chile 60 (1.2) 461 (3.2) 21 (0.8) 456 (4.4) 10 (0.5) 459 (47) 8 (0:) 401 (6.5)
Canada 60 (0.8) 5423 7 (0.7) 526 (2.4) 904 517 34) 403) 472 (6.5)
Australia 59 (0.8) 525 (2.6) 28 (0.8) 510 (3.4) 9(04) 405 (3.8) 5(03) 438 (6.1)
Russian Federation 58 (1.2) 550 (45) PERUL] 543 (46) 120.7) 538 (5.9) 6 (0.5) 506 (8.9)
Turkey 58 (1.0) 519 (4.1) TR 478 (4.0) 905 452 (6.2) b (0.4) 400 (74)
Oman 57(0.9) 472 (25) 500 451 39) 6 (04) 405 (1.1) 12(05) 409 (4.2)
Kazakhstan 5713) 541 4.8) 001 527 (5.1) 90046 510/ (7.8) 5(0.4) 503 (10.3)
Slovenia 57 (1.0) 557 (19) 32(09) 352 (3.0) 3i03) 531 (3.6) 304 505 (9.9)
Italy 55 (1.0) 510 (2.8) 17 (0.8) 500 (3.2) 13 {0.7) 476 (4.4) 5 (05) 41(8.2)
Jordan 57 (1.0) 453 3.0) 30 (0.8) 41 39) 904 391 (64) 9(05) 773
Israel 50 (1.0) 5839 30 (0.8) 508 (4.2) 12 {0.5) 486 (6.2) B (0.6) 422 (8.4
Qatar 47 (0.8) 497 (3.7) 31 {0.7) 452 (33) 11 {0.5) 99 (5.2) 11 (04) 355 (6.7)
Bahrain 45 (0.8) 496 (18] 32 0.7) 464 (29) 12 {0.5) 47 (448) 12 (04) 304 (5.4)
Malaysia 4512 498 [4.0) 16 (0.6) 473 14.8) 11 {0.6] 445 (6.3) 18 (0.8) 420 (5.6)
Hungary 43(09) 553 (3.2 45 (0.9) 510 (4.2) 9{05) 485 (5.9) 4(04) 476 (8.8)
Egypt 4011 390 (5.1) 10 (0.6) 368 (5.5) 15 {0.7) 360 (5.9) 14(1.0) 353 (5.8
Kuwait (4 460 (7.3) 28 (1.0) 416 (5.7) 18 {0.7) 376 (6.2) 13 (1.0) 3B (1.7
Georgia 131y 466 [4.2) L NN 445 (3.) 19 (09) 435 (48) 11 {0.7) 34 (5.7)
Saudi Arabia 32013 424 [63) 28 (0.8) 399 (4.6) 20 (0.8) 385 (5.2) 012 361 (6.1)
Mew Zealand -- -- -- -- -- -- -- --
International Avg. 61 (02) 502 (0.6) PENN)] 417 (07) B0 47 (1.1 8(0.0) 407 (13)

Figures 9.12 and 9.13 clearly show a very strong relationship between absenteeism and
attainment in Mathematics and Science. Students who are regularly absent from school have
significantly lower mean scores in Mathematics and Science than their counterparts who are rarely
absent. Maltese students who are rarely absent, are absent once a month, are absent once every
fortnight and are absent at least once every week are respectively scoring 517, 473, 438 and 393 in
Mathematics and 508, 461, 419 and 365 in Science.
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9.9 Teaching limitations caused by students’ needs

A scale score measuring teaching limitations in Mathematics caused by students’ needs was
generated by using the mathematics teachers’ responses on six items related to students’ needs,
which are displayed in Table 9.16. Students with teachers who felt ‘Not Limited’ by student needs
had a score on the scale of at least 11.4, which corresponds to their teachers feeling ‘not at all’
limited by three of the six needs and to ‘some’ extent limited by the other three needs, on average.
Students with teachers who felt “Very Limited’ by student needs had a score no higher than 7.4,
which corresponds to their teachers reporting feeling limited ‘a lot” by three of the six needs and to
‘some’ extent limited by the other three needs, on average. All other students who scored between
7.4 and 11.4 had teachers who felt ‘Somewhat Limited’ by student needs.

Table 9.16: Mathematics teaching limited by Student Needs (reported by Maltese teachers)

In your V|eV\|/1,0tVov\;vgjtt:;tcehntthciisoctlr;zéglIowmg limit Not at all Some Alot
Students lacking prerequisite knowledge or skills 7.2% 54.3% 38.5%
Students suffering from lack of basic nutrition 73.1% 23.6% 3.4%
Students suffering from not enough sleep 46.6% 50.0% 3.4%
Disruptive students 24.0% 56.3% 19.7%
Uninterested students 17.3% 59.1% 23.6%
(?it::kilr;ttisé;/vith mental, emotional, or psychological 42 8% 49.5% 770

Figure 9.14: Score distribution of Mathematics teaching limitations caused by Maltese students’ needs
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Mathematics Teaching Limited by Student Needs

According to Mathematics teachers, there are larger proportions of Maltese students who lack
considerably prerequisite skills and knowledge (38.5%), who are uninterested (23.6%) and who are
very disruptive (19.7%) compared to other needs — lack of basic nutrition (3.4%), lack of sleep (3.4%)
and mental/emotional/psychological disability (7.7%). Figure 9.14 shows the score distribution of
Mathematics teaching limitations caused by Maltese students’ needs.
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Figure 9.15: Mathematics teaching limitations caused by students’ needs clustered by country

Japan 76 (3.0) 593 (2.8) 430 568 (4.1) 0 (0 - 125 (0.13)
Slovenia 53 (2.8) 528 33) 4 27 503 (3.3) 3y 510 (10.9) 11.3 (0.14)
Hungary 42 (1.5 551 @4.7) 48 (35) 492 [5.1) 923 463 (17.3) 10.6 (0.15)
England 41 (4.0) 557 (7.0} 54040 493 (64) 518 455 (14.5) 10.8 (0.17)
Kazakhstan 41 (4.2) 528 (8.0) 439 8174 11 (25) 514 (16.4) 10.6 {0.21)
Ireland 41 (3.1 546 (33) 5062 514 4 6(1.4) 449 16.3) 10.7 {0.11)
Sweden 40 3.7) 520 (3.8) 5360 489 (3.9) 6 (L1) 476 (9.2) 10.7 (0.18)
Singapore 1822 645 (53) 58 (2.2) 606 (4.9) 411 576 (18.9) 10.7 (0.08)
Norway (9) 36 (4.2) 520 (4.2) 6l (4.2) 510 (2.9) 1(1.0) e 10.7 (0.15)
United Arab Emirates 36 (200 507 (4.8) 60 (1) 44835 4(09) 431183 10.6 (0.08)
Hong Kong SAR 3344 616 (5.9 &4 (4.7 584 (8.7) 31015 519 (52.0) 10.4 (0.14)
Malta 32 (01 537 (19) 63 [0.1) 481(1.4) 5 0.1) 391 (4.8) 10.4 (0.07)
Lithuania 30 (3.8) 527 (79 63 (4.0) 507 (3.2) 7018 475 (9.8) 10.2 (0.14)
Israel 30 (26) 565 (6.3 51(35) 498 (5.7) 19 (22 467 MJ3) 9.8 (0.11)
Qatar 9039 498 (8.8) 59 (4. 419 (5.0) 1200 392 (3.1) 10.2 (0.13)
Canada 29 (2.8) 552 (43) 63 (3.0) 54 (3.1) B8 500 (8.4) 10.2 {0.11)
Mew Zealand 29 (15) 540 (5.2) &7 (24) 477 (4.9) 50.0) 433 (16.9) 103 (0.12)
Malaysia 9034) 506 (7.7) &0 (4.1) 458 (5.1) 12 (2.5) 413 (10.7) 0.9 (0.14)
Australia 823 563 (5.7) 64 (13) 493 (14) g0.4) 458 (9.2) 103 {0.10)
Lebanon 7 (3.6) 436 (7.0 &8 (3.7) 442 5. 507 466 (17.0) 10.2 {0.17)
Russian Federation % (41 545 (7.8) 62 (4.4) 538 (5.8) 12 (23) 519 (89) 10,0 {0.18)
Korea, Rep. of FLAEN| 620 [6.3) 67 (3.2) 603 (2.8) §22) 583 (9.7) 9.9 {0.16)
United States B (186) 553 [6.7) 68 (2.7) 512038 LT 471 (100 99 {0.12)
Chinese Taipei 1(34) 629 (8.0) 63 (3.9) 5% (2.8) 14 (25) 567 (10.2) 9.7 {0.15)
Italy 12(34) 509 (5.2) 69 (3.6) 490 (3.2) 9(23) 486 (11.7) 9.9 (0.14)
Oman 28 426 (6.9) 56 (34 399 (3.5) M (18) 394 (5.8) 9.2(0.12)
Georgia 034 460 (7.7) 75 (36) 454 (3.8) 5.0 415 (9.2) 9.8 (0.12)
Bahrain 18 (3.9) 481 (7.5) 68 (4.5) 450 (2.7) 14 (2.7) 446 (5.1) 9.6 (0.13)
Thailand 17 (3.0) 481 (14.0) 78 (3.6) 477 (44) 5.8 408 (23.5) 9.9(0.12)
Kuwait 15 (3.2) 437 (16.8) 71 (3.8) 187 (6.3) 15 (2.7) 174 (69) 9.4 (0.14)
Botswana (9) 1433) 398 (73) 1239 392 (24) 14 (3.3) 380 (7.9 9.3 (0.15)
South Africa (9) 14 (2.8) 37N (18.1) 70 (3.8) 376 (5.5) 17 (2.8) 356 (9.9) 9.2 (0.13)
Chile 12 (2.8) 487 (9.9) 6l (44) 429 (5.0) 5 4.0) 399 (6.2) 8.9 (0.18)
Jordan 1M 23) 404 (95) 70 (3.6) 189 (4.1) 19 (3.0) 367 (7.4) 9.1 (0.11)
Saudi Arabia 924 425 (18.8) & (3.7) 365 (44) (3.3 336 (1.8 9.1 (0.13)
Egypt 4 (1.6 409 (13.6) 76 (3.2) 193 (4.5) 17 (3.0) 378 (9.0) 9.1 (0.11)
Iran, Islamic Rep. of 716 504 (18.5) 62 (3. 436 (5.0) 129 425 (8.5) 8.5 (0.12)
Morocco 6 (1.5) 394 (12.7) 6 (3.2) 184 (2.8) ENEN 38 42) 8.5 (0.09)
Turkey 5014 537 (17.8) 70 (28) 462 (5.6) 25 2.8) 433 (1.7) 8.7 (0.11)
International Avg. . 7 (05) 510 (1.5) 475 (0.7)

Figure 9.15 shows that the proportion of Maltese mathematics teachers who feel ‘Not
Limited’ by students’ needs (32%) is larger than the international average (27%); whereas the
proportion of Maltese mathematics teachers who feel ‘Very Limited’ by students’ needs (5%) is
smaller than the international average (11%). There is a very strong relationship between teaching
limitations caused by students’ needs and attainment in Mathematics, where the larger the
limitations the lower the attainment. Figure 9.16 shows that state school teachers feel significantly
more limited in teaching Mathematics than church school teachers.
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Figure 9.16: Mathematics teaching limitations caused by students’ needs clustered by school type
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A similar scale score was generated to measure the teaching limitations in Science caused by
students’ needs, using the science teachers’ responses on six items displayed in Table 9.17.

Table 9.17: Science teaching limited by Student Needs (reported by Maltese teachers)

In your wev:},;\(,)v \;vgjtt:;:%ntth?:Ctlr;i;c’;llowmg limit Not at all Some A lot
Students lacking prerequisite knowledge or skills 15.3% 61.6% 23.1%
Students suffering from lack of basic nutrition 79.9% 15.8% 4.3%
Students suffering from not enough sleep 50.1% 41.3% 8.6%
Disruptive students 39.4% 40.5% 20.1%
Uninterested students 25.3% 50.7% 24.0%
c?itsu;t?ilri]ttise\slvnh mental, emotional, or psychological 53.7% 39.7% 6.5%

Figure 9.17: Score distribution of Science teaching limitations caused by Maltese students’ needs
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According to Science teachers, there are larger proportions of Maltese students who lack
considerably prerequisite skills and knowledge (23.1%), who are uninterested (20.1%) and who are
very disruptive (24.0%) compared to other needs — lack of basic nutrition (4.3%), lack of sleep (8.6%)
and mental/emotional/psychological disability (6.5%). Figure 9.17 shows the score distribution of
Science teaching limitations caused by Maltese students’ needs.

Figure 9.18: Science teaching limitations caused by students’ needs clustered by country

Not Limited Somewhat Limited Very Limited
Average Scale
Percent of Average Percent of Average Percent of Average o
Students  Achievement  Students  Adhievement  Students  Achievement

Japan 76 (3.4) 515 (1) 4134 3 (3.0 0 (0.0 - 50,
Slovenia 46 (13) 558 (3.1} 50 (23) 546 (2.8) 4 (0.9) 543 (6.5) 11.0 (2.10)
Morway (9) 45 {4.0) 519 (4.5) 52 (4.0) 504 (3.2) 310 475 (10.2) 10.8 (0.14)
Singapore 417 629 (4.1} 55 (1.6) 572 (5.8) 1{0.5) e 11.0 (0.09)
Hungary 4223 331 (33) 50 (2.2) 51239 4 (1.6) 481 (11.0) 10.8 {0.13)
England 4230 575 (4.4) ¥ (29) 517 (5.3) 501.0) 466 (17.1) 10.7 (0.14)
Ireland 3. 546 (3.4 54 (3.3 53330 5013 485 (12.9) 10.7 (0.17)
Kazakhstan 41 (3.0) 542 (6.2) 51 (2.8) 526 (5.0) 8014 529 (14.1) 10 (0.16)
United Arab Emirates 41 (24) 514 (4.6) 55 (24) 45142 4(0.9) 443 (19.8) 10.8 (0.09)
Malta 40 (0.5) 506 (2.4) 51 (0.5) 468 (1.9) 8(0.2) 423 [47) 1056 (0.02)
Hong Kong 5AR 38 (5.0 565 (5.5) 58 (4.9) 533 (53) 4(1.7) 531 (313) 104 (0.17)
New Zealand 37 (29) 552 (5.5) 58 (3.1) 502 (4.7) 5(14) 419 (18.7) 105 (0.10)
Sweden 35 (3.6) 537 (53) 62 (3.5) 516 (4.3) 3 489 (17.3) 104 (0.15)
Australia EENEN 540 (5.1) 61 (3.0) 507 (33) 6 {1.5) 467 (10.9) 105 (0.15)
Russian Federation 0 (2.3) 554 (63 59 (1.9) 540 (4.7 10 (1.4) 540 (6.2) 10.0 (0.08)
Canada 0 (3.4) 541(52) 64 (3.9) 523 (3.0 71{1.6) 505 (7.9) 10.1 (0.13)
Chinese Taipei (34 503 {4.7) 6l (3.8) 562 (2.7) 10 (2.3) 7 (73) 10.0 (0.15)
Lebanon 29 (3.9) 393 (83 67 (4.0) 399 (6.8) 4(1.7) 415 (25.6) 10.1 (0.12)
Lithuania 26 (23) 536 (44) 63 (1.3) 516 (3.0) 10 (1.3) 496 (6.2) 10.0 (0.10)
Israel 35 (25) 553 (9.9) 57 (32) 503 (5.5) 18 (2.4) 462 (9.9) 97 (0.12)
Qatar 25 (3.0) 506 (6.2) 67 (3.3) 4455 B0 398 (15.8) 10.1 (0.11)
Italy (34 508 (6.1) 65 (3.9) 495 (3.) 11(24) 405 (11.2) 10.0 (0.13)
Oman 2 (3.0) 473 05.0) 5835 54140 FURPA] 439 (6.9) 9.6 (0.13)
Kaorea, Rep. of 1 (3.6) 561 (5.2) &4 (3.7) 555 (25) 14 (25) 548 (4.0) 9.8 (0.17)
Thailand 11 (317) 485 (8.0 (29 450 (5.7) 5018 424 (17.0) 10.0 (0.12)
Malaysia 20 (1.6) 522 (1.0) 12 (3.0 460 (5.5) 8 (21) 414 (21.6) 0.8 (0.17)
Georgia 19 (1.5) 453 [4.1) 76 (1.7) 47 (14) 6 (1.1) 438 (7.0) 9.8 (0.07)
Saudi Arabia 19 (3.2) 420 (13.9) FANER] 390 (5.2) 10 (2.5) 396 (9.2) 95 (0.13)
United States 18 (1.2) 556 (6.6) 1 (24) 531 (34 911.5) 403 (13.7) 9.7 (0.10)
Kuwait 18 (15) 426 (15.6) 15 (3.0) 406 (6.4 4 (2.0) 400 (10.4) 9.8 (0.12)
Bahrain 15 (2.0) 503 (11.8) 73 (3.0) 458 (3.3) 12 (24) 453 (8.2) 946 (0.10)
Egypt 14 (2.6) 382 (12.0) 11 (3.6) 372 (5.0 15 (2.6) 353 (14.4) 93 (0.12)
Iran, Islamic Rep. of 13 (1.3) 400 (12.4) 65 (3.7) 456 (4.8) 11 (29) 40 (7.6) 0.0 {0.12)
Chile 12 (1.8) 502 (12.7) 67 (4.5) 462 [4.5) PANEN) 113 [5.5) B.9 (0.14)
Jordan 12 (2.4) 469 (9.6) Tt (3.4) 424 (3.7) 12 (24) 400 (9.9) 0.4 {0.17)
Botswana (9) 11 (2.7) 13 (121) 1 (3.7) 302 (3.4 9 (2.7) 382 (B4 04 {0.12)
South Africa (9) 11 (2.0) 410 (24.2) 71 (3.0 353 (7.0) 17 (1.5) 346 M3) 9.2 {0.10)
Turkey 11 (2.3) 2 (M3) 64 (3.5) 407 [4.8) 35 (1.8) 462 [6.4) B9 (0.12)
Morocco E(LY) 425 (8.7) 68 (L1 393 (2.8) 24 (10) 384 3.2 8.8 (0.07)
International Avg. 28 (0.5) 511(14) 62 {0.5) 480 (0.7) 10 (0.3) 454 (2.7)
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Figure 9.18 shows that the proportion of Maltese science teachers who feel ‘Not Limited’ by
students’ needs (40%) is larger than the international average (28%); whereas the proportion of
Maltese science teachers who feel ‘Very Limited’ by students’ needs (8%) is smaller than the
international average (10%). There is a very strong relationship between teaching limitations caused
by students’ needs and attainment in Science, where the larger the limitations the lower the
attainment. Figure 9.19 shows that state school and church school teachers feel significantly more
limited in teaching Science than independent school teachers.

Figure 9.19: Science teaching limitations caused by students’ needs clustered by school type
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9.10 Duration to complete Mathematics and Science Homework

Table 9.18: Frequency of homework given by Maltese teachers for each subject

How often does your teacher give you 3-4 times 1-2 times Less than
homework in each of the following subjects? | Everyday a week a week once a week| Never
Mathematics 72.6% 19.9% 4.0% 1.8% 1.6%
Biology 3.5% 10.2% 28.0% 22.4% 35.8%
Geography 6.5% 7.2% 27.3% 34.3% 24.6%
Chemistry 3.6% 8.9% 21.5% 16.5% 49.5%
Physics 6.2% 20.7% 38.7% 25.2% 9.2%
Table 9.19: Duration of homework given by Maltese teachers for each subject

How many minutes do you usually No 1-15 16-30 31-60 61-90 More than

spend on your homework? homework | minutes minutes minutes minutes | 90 minutes
Mathematics 2.4% 32.0% 43.3% 16.4% 3.9% 2.0%
Biology 6.9% 18.0% 35.4% 27.2% 7.9% 4.5%
Geography 8.3% 49.4% 26.2% 10.6% 3.3% 2.1%
Chemistry 10.8% 17.7% 36.4% 24.7% 6.4% 4.0%
Physics 3.3% 26.9% 39.9% 22.4% 5.1% 2.4%
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The weekly time spent on homework was calculated by multiplying the weekly frequency of
homework and the duration to complete it. The frequency was set 0 for ‘Never’, 0.5 for ‘Less than
once weekly’, 1.5 for ‘1-2 times weekly’, 3.5 for ‘3-4 times weekly’ and 5 for ‘Everyday’. The
duration was set to 0 for ‘Never’, 8 for ‘1-15 minutes’, 23 for *16-30 minutes, 45 for ‘31-60 minutes’,
75 for ‘61-90 minutes’ and 105 for ‘More than 90 minutes’. For example, the weekly time spent on
homework, of a particular subject, which is given daily and requires 16-30 minutes to complete it
IS 5 x 23 = 115 minutes. Tables 9.18 and 9.19 show the weekly frequency of homework given by
Maltese teachers for each subject and the duration to complete it. It is evident that Mathematics
homework is more prevalent than Science homework.

Figure 9.20: Duration to complete Mathematics Homework and Attainment in Mathematics

More than 45 Minutes
3 Hours or More: but Less than 3 Hours 45 Minutes or Less
Percent Average Percent Average Percent Average
of Students Achieverment of Students  Achievement of Students  Achievement

Russian Federation 43 [1.3) 532 (4.7} 43 (1.7) 543 (4.7) 14 (0.9) 4374
Kazakhstan 41 (1.2) 536 (6.3) 40 (0.9) 531 (5.9) 19 (1.0} 509 (7.7)
South Africa (9) 3417 382 (5.0) 38 (0.8) 389 (5.3) 28 (0.9) 348 (5.0)
Georgia 28 (13) 470 (55) 39 (1.0) 470 (4.00 32 (1.2) 435 (4.5)
Italy 23 (1.0} 488 (3.6) 54 (1.0} 502 (2.8) 23 (1.1) 486 (4.4)
Thailand PER ] 454 (5.1) 49 (1.0} 439 (5.0) 28 (1.4) 402 {5.3)
Singapore 27 (0.8) 633 (3.1) 55 (0.9) 631 (3.0 23 (0.9 EB6 (5.7)
Botswana (9) 12 (09) 397 (33) 39 (0.7) 410 (2.4) 39 (L1 376 (2.7)
Slovenia 110132 505 (£.0) 4.7 518 (2.6) 35 (1.5) 524 (2.9)
Hong Kong SAR 1 (14) 596 (4.7) 45 (1.6) 604 (4.6) 34 (1.8) 582 (7.0)
Israel 001.3) 549 (4.1) 38 (0.9) 526 (3.8) 47 (1.4) 484 (5.6)
Canada 19 (1.0) 529 (3.1) 42 (1.7) 534 (2.4) 39 1.4 524 (2.7)
Lithuania 19 (1.7) 501 (5.3) 45 1.2) 512 (3.6) 36 (14) 517 (3.5)
Ireland 19 (1.0) 531 (4.2) 49 (1.0) 533 (2.6) 3203 507 (4.5)
Malta 18 (0.6) 513 (2.8) 44 (0.8) 516 (1.8) 38 (0.7) 472 (2.2)
United States 18 (1.0} 547 (5.0) 36 (0.9) 530 3.2) 46 (1.5) 502 (3.2)
Malaysia 17 {(0.7) 467 (3.7) 51(1.0) 478 (34) 31 (1.0) 452 (5.2)
Chinese Taipei 15 (1.1} 608 (6.0) 44 (1.0) 613 (2.7) 41 (1.4) 582 (3.4)
Lebanon 14 (1.0} 436 (5.4) 32(13) 456 (4.8) 54 (1.5) 447 (4.0)
Iran, Islamic Rep. of 13 (0.6) 448 (7.0) 46 (0.9) 452 (4.8) 42 [1.1) 418 (4.8)
Turkey 12 (1.0} 453 (8.1) 42 (1.4) 470 (5.9) 46 (1.8) 454 (5.1)
Morocco 11 (0.5) 381 (4.09 29 (0.7) 357 (3.0) 60 (0.8) 385 (23)
Hungary 11 (0.7} 513 (5.5) 3L 523 (4.6) 511(1.5) 510 {4.7)
Qatar 10 (0.5) 451 {6.3) 32 (0.9) 4563 (4.1) 58 (0.8) 424 (33)
Egypt 10 (0.5) 380 (6.2) 24 (0.8) 406 (4.7) 66 (1.0 397 (4.3)
United Arab Emirates 10 (0.5) 463 (4.9) 31 (0.8) 487 (3.2) 59 (1.0) 457 (2.3)
Australia 0 [0.8) 530 (5.6) 35(1.2) 527 (3.4) 56 (1.6) 491 (3.7)
MNorway (9) 9 (.00 4972 (4.2) 50 (1.3) 514 (2.7) 41 [1.5) 515 (3.00
Jordan 9 (0.5) 357 (5.6) 30 (0.8) 394 (3.4) 62 (0.8) 391 (3.5)
Bahrain 8 (0.8) 440 (7.3) 22 (0.8) 456 (3.9) 70 (1.0 458 (1.7)
Saudi Arabia 7 (0.5) 335 (B.8) 17 (0.9) 374 (B.6) 76 (1L1) 372 (4.5)
Oman fi (0.4} 380 (7.9) 17 (0.6) 405 [4.5) 78 (0.7 408 (2.5)
Kuwait 6 (0.8) 375 (12.7) 18 (0.9) 404 (9.3) 76 (1.2) 392 (4.4)
Chile 4 (0.5) 425 (6.1) 28 (1.4) 432 (4.2) 67 (1.6) 428 (3.5)
Mew Zealand 4 (0.4) 500 (8.8) 28 (13) 517 (3.9) 68 (1.5) 485 (3.3)
Japan 3 {0.5) 588 (15.1) 25 (1.4) 583 (3.8) 72 (1.6) 592 (1.5)
Korea, Rep. of 3 i03) 604 (11.3) 16 (0.9) 600 (£.3) 81 (1.09 607 (2.8)
Sweden 2(03) = 1913 486 [4.7) 80 (1.4) 508 (2.7)
England 1(0.2) e 26 (1.7) 539 (5.0) 302 514 {4.3)
International Avg. 15 (0.7) 481 (1.1) 36 (0.2) 491 (0.7) 49 (0.2) 474 {0.7)
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Figure 9.21: Duration to complete Science Homework and Attainment in Science

Weekly Time Students Spend on Assigned Biology Homewark

More than 45 Minutes
but Less than 3 Hours
T Brage Parcent Brage Fercemt
o o
22 1.1 534 (6.1 47 (1.0 537 (5. 36 (1.

Russlan Federation 11 (0.8) 534 (8.7} 35 (0.9) 536 (4.3} 54 (1.2} 553 {44]
Georgia g (0.7 435 (6.8) n 0.2 457 (4.8) 63 (1.6) 449 (3.3)
Lithuania 5 (0.4) 497 (.00 20 (1.0} 508 (3.9) 76 (1.2} 524 (3.0
Morocco 3i03) 376 (7.3) 20 (0.5) 300 (3.9) 77 (0.7} 401 (25)
Lebanon 3(03) 385 (11.4) 16 (0.9} 354 (8.1} 81 (1.0} 405 (5.3)
Malta 3(0.3) 490 (13.5) 20 (0.9) 529 (5.1) 78 (0.9) 490 (27)
Hungary 20(0.2) L 14 (0.8} 510 (5.8} 84 (0.9) 533 (3.5)
Sweden 1(0.2) ~ 16 (1.2} 518 (7.1) 83 (1.3} 518 (3.2)
Slovenia 1i0.2) e 7 (0.7} 526 (5.8) 92 (0.8} 555 (24)
International Avg. 6 (0.2) 465 (3.4) 77 (0.3) 490 (1.8)
Weekly Time Students Spend on Assigned Chemistry Homework

More than 45 Minutes
Iul Less than 3 Hol.ls
remerl
Adhievement

IB 13 536 |I':'I| 41 1.1 519‘ 4.8 30 (0.0

Russmn Federation 12 (0.9) 538 (6.2} 45 (1.0 544 (4.7} 36 (1.3} 550 (4.4)
Georgia 12 (0.8) 438 (5.7) 40 457 (3.9) 54 (1.4} 449 (4.0)
Lithuania 10 (0.8) 498 (5.9) 31 (1.1} 511 (3.8) 59 (1.5} 528 (3.1)
Morocco 4(03) 378 (6.8) 20 (0.6} 389 (3.7) 76 (0.6} 400 (2.5)
Lebanon 3 (0.4) 370 (12.2) 0 (0.9) 399 (7.0} 77 (1.0} 404 (5.4)
Hungary 3(03) 502 (8.4) 17 (.0} 519 (4.7) 80 (1.2} 532 (36)
Slovenia 3(0.4) 527 (9.0} 14 (1.0} 537 (4.6} 8417 556 (2.5)
Malta 2(0.3) o 15 (0.8} 567 (4.8) 82 (0.8) 485 (1.7)
Sweden 1(0.4) ~ 16 (1.1} 517 (6.4) 83 (1.4) 529 (34)
Intermational Avg. 9 (0. - 25 (0. 98 (1. 6 (0. 496 (1.2)
Weekly Time Students Spend on Assigned Physics Homework

More than 45 Minutes 45 Min L
Iu.tl.ﬁsthan3Hmls iEs orless

Mert Average [
Achievement of Students
zakhstan IB 1.2 537 (6. 41 1.0 51’9 4. 31 (0.9
Russian Federation 18 (1.1) 535 (7.00 44 (0.7 545 (4.5) 33 (1.4 549 {41}]
Georgia 15 (0.7) 451 (4.5) 36 (1.0 455 (4.5) 49 (1.3} 444 (3.9
Lithuania 100 (0.9) 502 (5.7} 2 (1.3} 514 (4.6} 61 (1.8} 526 (3.1)
Slovenia 5 (0.5) 522 (7.4) 0 01.2) 541 (4.4) 75 (1.5) 558 (2.4)
Morocco 4(02) 374 (6.6 21 (0.6} 393 (3.5) 75 (0.6} 400 (2.5)
Malta 4(0.3) 455 (9.1) 7 (0.8) 499 (3.5) 70 (0.8} 485 (2.0)
Lebanon 4 (0.4) 369 (153) 20 (1.0} 397 (6.9} 76 (1.1} 405 (5.4)
Hungary 3i03) 492 (8.2) 16 (1.0} 511 (6.0} 81017 533 (3.4)
Sweden 1i0.2) e 16 (1.1} 516 [6.4) 83 (1.1} 529 (33)
International Avg. 9 (02 ; 7 (0.3} 491 (1.6) [0. 495 (1.2)
More than 45 Minutes 45 Min L
but Less than 3 Hours HHiEs ortess
hnem Average
e

22 1.2 531 (5.6 1’9 1.0 538 (5. 39011
Russlan Federation 10 (0.8) 532 (7.3} 313 (.1} 536 (4.7} 57 (1.3} 553 {4 4)
Lithuania g (0.8 516 (6.1} 28 (1.0 514 (3.6) 64 (1.3} 523 (3.2)
Georgia & (0.7) 438 (7.00 24 (0.9) 450 (4.0 68 (1.7 452 (37
Morocco 4(03) 376 (7.6 0 (0.5) 392 (3.6) 77 (0.6} 401 (2.5)
Hungary 2(03) o 15 (1.0} 513 (6.1} 83 (1.1} 532 (3.5)
Malta 2 (03) e 9 (0.5) 475 (5.00 89 (0.6} 482 (1.9
Slovenia 1i0.2) - 6 (0.7} 528 (6.3) 93 (0.8} 554 (1.5)
Lebanon - - - - - - - - - - - -
Sweden - - - - -~ - - -- --

International Avg. . 9 (3. 22 (. 493 (1.8)
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Compared to international averages, Figures 9.20 and 9.21 show that Maltese teachers tend to
give more homework in Mathematics but less homework in Biology, Chemistry, Physics and

Geography. Attainment in Mathematics and Science is not related to the time spent on homework.

Table 9.20: Weekly time spent on Mathematics homework clustered by school type

School Type
State Church Independent
Weekly Time Spent on 3 Hours or More Count 267 338 50
Mathematics Homework Percentage 14.6% 24.6% 13.1%
More than 45 minutes  Count 728 672 183
but Less than 3 Hours  percentage 39.7% 48.9% 47.8%
45 Minutes or Less Count 838 364 150
Percentage 45.7% 26.5% 39.2%
X2(4) = 143.36, p < 0.001
Table 9.21: Weekly time spent on Biology homework clustered by school type
School Type
State Church Independent
Weekly Time Spent on 3 Hours or More Count 18 42 0
Biology Homework Percentage 1.7% 4.3% 0.0%
More than 45 minutes  Count 135 258 62
but Less than 3 Hours  percentage 13.1% 26.4% 22.1%
45 Minutes or Less Count 881 677 219
Percentage 85.2% 69.3% 77.9%

X2(4) = 83.25, p < 0.001

Table 9.22: Weekly time spent on Chemistry homework clustered by school type

School Type
State Church Independent
Weekly Time Spent on 3 Hours or More Count 25 16 2
Chemistry Homework Percentage 2.6% 2.0% 0.8%
More than 45 minutes  Count 100 166 43
but Less than 3 Hours  percentage 10.4% 21.0% 17.8%
45 Minutes or Less Count 838 609 197
Percentage 87.0% 77.0% 81.4%
X2(4) = 40.71, p < 0.001
Table 9.23: Weekly time spent on Physics homework clustered by school type
School Type
State Church Independent
Weekly Time Spent on 3 Hours or More Count 73 a7 4
Physics Homework Percentage 4.0% 3.9% 1.2%
More than 45 minutes  Count 432 386 82
but Less than 3 Hours  percentage 23.8% 31.8% 24.4%
45 Minutes or Less Count 1311 782 250
Percentage 72.2% 64.4% 74.4%

X2(4) = 32.10, p < 0.001
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Table 9.24: Weekly time spent on Geography homework clustered by school type

School Type
State Church Independent

Weekly Time Spent on 3 Hours or More Count 35 12 3
Geography Homework Percentage 2.0% 1.5% 1.3%
More than 45 minutes  Count 172 59 31

but Less than 3 Hours  percentage 9.9% 7.2% 13.7%

45 Minutes or Less Count 1526 751 193

Percentage 88.1% 91.4% 85.0%

X2(4) = 11.55, p = 0.021

Tables 9.20 to 9.24 show that church school teachers give significantly more homework in
Mathematics, Biology, Chemistry, Physics but less in Geography compared to state and independent

school teachers.
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Attt Dlathamaies and Jeiaqea

10.1 Introduction

Engaging teaching and students’ positive attitudes towards learning mathematics and
science are essential for a good attainment in these subjects. To assess the extent of this positive
attitude towards Mathematics and Science and how it affects achievement in these subjects, the
questionnaire asked students to rate teaching engagement, their aptitude and enjoyment to learn,
their confidence in Mathematics and Science and how much they value these subjects. Students’
responses, which are summarised in this chapter, were used to generate a scale score for each latent
variable and these scores are compared between all participating countries. Moreover these scores
are compared between school types and gender groups for the local data.

10.2 Students’ views in engaging teaching during lessons

To assess how much teachers engage students in teaching Mathematics and the sciences,
a scale score was generated for each subject by using students’ responses to how much they
agreed with ten statements, displayed in Tables 10.1 to 10.5. The proportions of Maltese students
agreeing a lot with the ten statements is almost always larger than the other three categories and
this applies to all subjects; however, these evaluations are most positive for Biology and Chemistry
and least positive for Geography.

Table 10.1: Engaging teaching in Mathematics lessons (Malta)

How much do you agree with these statements Agree Agree Disagree Disagree
about your mathematics lessons? a lot a little a little a lot
| know what my teacher expects me to do 49.3% 38.6% 8.0% 4.2%
My teacher is easy to understand 42.9% 31.5% 17.4% 8.3%
| am interested in what my teacher says 39.1% 36.2% 17.4% 7.3%
My teacher gives me interesting things to do 24.9% 32.8% 28.5% 13.9%
My teacher has clear answers to my questions 43.7% 31.9% 15.9% 8.5%
My teacher is good at explaining mathematics 52.4% 26.4% 13.7% 7.5%
My teacher lets me show what | have learned 31.6% 34.8% 22.0% 11.6%
My teacher does a variety of things to help us learn 44.3% 30.0% 17.0% 8.6%
My teacher tells me how to do better when | make mistakes 53.3% 30.9% 10.4% 5.4%
My teacher listens to what | have to say 54.3% 27.5% 11.4% 6.8%
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Two threshold values were computed for each subject, where students scoring below the
lower threshold value experienced teaching that was less than engaging; students scoring between
the two threshold values experienced engaging teaching and students scoring above the upper
threshold value experienced very engaging teaching. The threshold values were 8.2 and 10.4 for
Mathematics, 7.7 and 10.0 for Biology, 8.1 and 10.2 for Chemistry, 8.1 and 10.3 for Physics, 8.0 and
10.2 for Geography.

Table 10.2: Engaging teaching in Biology lessons (Malta)

How much do you agree with these statements Agree Agree Disagree Disagree
about your biology lessons? a lot a little a little a lot
I know what my teacher expects me to do 60.2% 31.3% 6.1% 2.4%
My teacher is easy to understand 57.0% 24.8% 12.6% 5.6%
| am interested in what my teacher says 63.9% 23.6% 8.7% 3.8%
My teacher gives me interesting things to do 51.4% 28.4% 15.0% 5.3%
My teacher has clear answers to my questions 58.5% 24.4% 12.8% 4.2%
My teacher is good at explaining biology 64.5% 21.4% 9.5% 4.6%
My teacher lets me show what | have learned 45.3% 33.8% 15.8% 5.2%
My teacher does a variety of things to help us learn 55.7% 29.5% 10.7% 4.1%
My teacher tells me how to do better when | make mistakes 59.9% 27.2% 9.7% 3.3%
My teacher listens to what | have to say 63.5% 25.1% 7.6% 3.8%
Table 10.3: Engaging teaching in Chemistry lessons (Malta)
How much do you agree with these statements Agree Agree Disagree Disagree
about your chemistry lessons? a lot a little a little a lot
I know what my teacher expects me to do 60.9% 27.9% 8.3% 2.9%
My teacher is easy to understand 52.1% 27.5% 13.2% 7.2%
| am interested in what my teacher says 59.5% 24.4% 10.4% 5.7%
My teacher gives me interesting things to do 50.6% 27.5% 13.9% 8.0%
My teacher has clear answers to my questions 56.8% 25.1% 12.3% 5.8%
My teacher is good at explaining chemistry 62.0% 20.6% 10.7% 6.7%
My teacher lets me show what | have learned 45.8% 28.5% 18.0% 7.6%
My teacher does a variety of things to help us learn 52.1% 28.4% 13.1% 6.4%
My teacher tells me how to do better when | make mistakes 59.8% 27.0% 9.1% 4.1%
My teacher listens to what | have to say 62.3% 24.7% 8.2% 4.8%
Table 10.4: Engaging teaching in Physics lessons (Malta)
How much do you agree with these statements Agree Agree Disagree Disagree
about your physics lessons? a lot a little a little a lot

| know what my teacher expects me to do 55.1% 32.0% 7.9% 5.0%
My teacher is easy to understand 50.0% 29.8% 12.4% 7.8%
| am interested in what my teacher says 52.3% 28.5% 12.4% 6.8%
My teacher gives me interesting things to do 45.2% 29.9% 16.8% 8.1%
My teacher has clear answers to my questions 52.3% 27.8% 13.1% 6.8%
My teacher is good at explaining physics 56.4% 25.1% 10.7% 7.8%
My teacher lets me show what | have learned 40.9% 33.2% 17.0% 8.9%
My teacher does a variety of things to help us learn 51.6% 29.3% 12.1% 7.0%
My teacher tells me how to do better when | make mistakes 54.5% 30.6% 9.2% 5.8%
My teacher listens to what | have to say 57.8% 27.0% 9.0% 6.2%
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Table 10.5: Engaging teaching in Geography lessons (Malta)

How much do you agree with these statements Agree Agree Disagree Disagree
about your geography lessons? a lot a little a little a lot
| know what my teacher expects me to do 41.8% 33.7% 14.2% 10.4%
My teacher is easy to understand 42.5% 31.5% 14.6% 11.3%
| am interested in what my teacher says 38.5% 32.8% 16.6% 12.2%
My teacher gives me interesting things to do 30.0% 27.3% 25.1% 17.6%
My teacher has clear answers to my questions 43.1% 31.6% 14.7% 10.6%
My teacher is good at explaining geography 48.7% 30.9% 11.3% 9.1%
My teacher lets me show what | have learned 31.3% 29.4% 23.8% 15.5%
My teacher does a variety of things to help us learn 39.2% 28.4% 19.5% 12.9%
My teacher tells me how to do better when | make mistakes 39.6% 32.0% 17.0% 11.4%
My teacher listens to what | have to say 47.1% 30.1% 12.3% 10.6%

Figure 10.1: Engaging students in teaching during Mathematics lessons

Very Engaging Engaging Less than
Teaching Teaching Engaging Teaching

Percent Average Percent Average Percent Average
ofStudents Achievement of Stiudents Achievement of Students Achievement

68 [1.2) 394 (3.3) 5 (0.9) 377 (4.3) 7 (0.5) 361 (6.1) 11.1 (0.05)
Egypt 65 (1.4 404 (4.1} 37 (1.0) 378 (5.9) 8 (0.6) 369 (8.0} 11.0 (0.07)
Lebanon 64 [1.6) 450 (3.7) 25 (1.2) 436 (5.3) 11 (0.9) 476 (6.1) 11.0 (0.08)
Morocco 62 (1.3) 300 (2.3) 29 (0.8) 376 (3.0) 10 (0.7) 384 (4.4) 10.7 (0.05)
south Africa () 61(1.2) 378 (4.7) 31 (0.9) 367 (5.3) 8 (0.6) 376 (7.1) 10.7 (0.05)
Turkey 60 [1.4) 470 (5.1} 31 (1.0) 438 (5.4) 10 (0.8) 445 (8.1} 10.6 (0.06)
Botswana (9) 60 [1.4) 408 [1.8) 31 (0.9) 374 3.5) 10 (0.9) 378 [6.3) 10.7 {0.06)
Oman 59 (1.2) 416 (2.7) 34 (1.0) 391 3.1) B (0.5) 370 (5.5) 10.6 (0.04)
Iran, Islamic Rep. of 55 [1.6) 447 [4.8) 33 (1.0) 435 (5.3) 12 (0.9) 418 (7.1) 105 (0.07)
Georgia 53 (1.3 467 (3.6) 40 (0.9) 444 (4.3) B (0.7) 475 (9.7} 10.6 (0.05)
saudi Arabia 50 (1.7) 376 (4.8) 35 (1.1) 366 (5.5) 15 (1.0} 349 (6.4) 10.2 {0.07)
Kazakhstan 49 (1.7} 542 (5.6) 47 (1.6) 516 (6.2) 4 (0.4) 499 (8.4) 10.6 (0.06)
Kuwait 49 [1.6) 308 (5.3) 37 (1.1) 391 (5.5) 15 (1.0} 384 (9.3) 10.2 {0.06)
Chile 48 [1.8) 435 3.9) 33 (1.0) 425 (3.7) 19 (1.5) 415 (5.6 10.1 {0.09)
Canada 46 (12) 534 (2.2) 40 (0.7) 530 (2.5) 14 (1.0) 500 (3.9) 102 (0.05)
Israel 45 (1.3) 513 (5.3) 36 (0.8) 515 (4.2) 20 (0.9) 504 (4.9) 10.0 {0.06)
United Arab Emirates 45 (0.9) 434 (2.6) 41 (0.7) 455 (2.4) 14 (0.6) 438 (3.7) 10.2 (0.04)
Russian Federation 44 (12) 548 (5.5) 46 (1.1) 533 [4.7) 11 (0.8) 519 (5.6) 10.2 {0.05)
Qatar 43 (13) 459 (3.7) 37 (0.8) 437 (3.5) 19 (1.0) 406 [4.4) 10.0 {0.06)
Thailand 43 [1.1) 431 (4.8) 48 (0.9) 432 (5.1) 9 (0.5) 430 (9.4 10.1 {0.04)
United States 43 (1.2) 530 (3.5) 36 (0.7) 515 (3.3) 21 (1.0) 504 (4.0) 10.0 {0.06)
Bahrain 47 [15) 466 (23) 37 (1.0) 457 (2.2) 71 (13) 438 (2.9) 8.9 (0.07)
Malta 41 (0.7) 505 (2.1) 37 (0.8) 496 (2.2) 22 (06) 478 [1.8) 9.8 (0.03)
Malaysia 40 (1.2) 472 (4.1) 50 (0.9) 456 (3.9) 11 (0.8) 438 (5.9) 10.0 {0.05)
Lithuania 39 (1.7) 523 (3.7) 45 (1.1) 505 (3.1) 17 (15) 502 (4.3) 9.9 (0.07)
England 38 (1.7} 532 (5.4) 42 (1.0} 518 (4.8) 20 (1.4 501 (6.0) 9.8 (0.08)
Ireland 37 1.4) 528 (3.3) 41 (1.0) 523 (3.4) 22 (1.1} 517 (3.8) 9.7 (0.06)
Hungary 4 [1.6) 530 (6.5) 46 [1.1) 507 (3.9) 20 (1.3} 505 (5.3) 9.6 (0.07)
Australia (1.3 521 (3.7) 42 (0.7) 506 (3.2) 4 (1.3) 485 [4.6) 9.5 (0.07)
Singapore 13 (1.0} 633 (3.6) 52 (0.8) 620 (3.4) 16 (0.8) 506 (6.3) 9.7 (0.04)
MNorway (9) 313 526 (3.0) 44 (1.0 510 (2.8) 3 (1.4) 496 (3.1) 9.5 (0.06)
Mew Zealand 32 (1.5) 506 [4.9) 44 (0.9) 495 (3.9) 24 1.3) 475 (3.5) 9.5 (0.07)
Italy 13 500 (3.5) 50 (1.0} 495 (3.0) 19 (1.2) 487 [4.6) 9.6 (0.05)
Sweden 3 (1.6 517 (3.5) 49 (132) 500 (3.0) 20 (1.5) 481 (4.1} 9.5 (0.07)
Hong Kong SAR 26 (13) 606 (4.9) 49 (0.9) 595 (4.3) 24 15) 581 (8.1) 9.3 (0.08)
Chinese Taipei B 13 620 (3.3) 52 (1.0) 602 (2.6) 5 [1.6) 565 (5.2) 9.2 {0.07)
slovenia 20 (1.0) 538 (4.8) 59 (1.3) 515 (2.3) 2.3 500 (3.1) 9.2 {0.05)
Japan 10 (0.7) 610 (5.0) 50 (1.2) 504 (2.7 40 (1.6) 572 (3.0) 85 (0.05)
Korea, Rep. of & (0.5) 642 (5.0 52 (1.2) 614 (3.2) 40 [1.4) 580 (2.7) 8.4 [0.04)
International Avg. 43 [0.2) 494 [0.7) 41 (0.2) 478 (0.6) 17 (02) 464 (0.9)
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Figure 10.2: Engaging students in teaching during Science lessons
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The proportions of Maltese students who experienced very engaging teaching in Biology
(59%), Chemistry (55%) and Physics (51%) were higher than the international averages (50%, 46%
and 44% respectively); while the proportions of Maltese students who experienced very engaging
teaching in Mathematics (41%) and Geography (36%) were lower than the international averages
(43% and 45% respectively). The scale scores that measures engaging teaching in Maltese schools
exceed the international average in Chemistry (10.4), Biology (10.3) and Physics (10.2), but not in
Mathematics (9.8) and Geography (9.4). Although there exists a positive relationship between
students’ attainment and the degree of engaging teaching, this relationship is rather weak.

Table 10.6: Engaging teaching in Mathematics and Science subjects clustered by school type

Engaging teaching in School Type Sample Size Mean | Std. Deviation P-value

Mathematics Lessons State 1942 9.75 2111 0.111
Church 1419 9.90 2.061
Independent 403 9.83 2.002

Biology Lessons State 398 10.19 2.148 0.015
Church 836 10.29 2.114
Independent 236 10.67 1.926

Chemistry Lessons State 234 10.54 2.197 0.356
Church 513 10.31 2.006
Independent 149 10.31 2.153

Physics Lessons State 1672 10.04 2.147 0.000
Church 1094 10.34 1.968
Independent 297 10.46 1.860

Geography Lessons State 1571 9.09 2.212 0.000
Church 540 9.97 2.082
Independent 117 10.62 2.001

Table 10.7: Engaging teaching in Mathematics and Science subjects clustered by gender

Engaging teaching in Gender Sample Size Mean | Std. Deviation P-value

Mathematics Lessons Female 1871 9.71 2.087 0.002
Male 1893 9.92 2.071

Biology Lessons Female 854 10.45 1.979 0.006
Male 616 10.15 2.244

Chemistry Lessons Female 428 10.33 2.001 0.592
Male 468 10.40 2.155

Physics Lessons Female 1481 10.05 2.076 0.001
Male 1582 10.31 2.046

Geography Lessons Female 1069 9.15 2.111 0.000
Male 1159 9.60 2.297

Table 10.6 shows that the mean ‘Engaging Teaching” scores of students attending independent
schools are significantly higher in Biology, Physics and Geography; however mean engaging
teaching scores in Mathematics and Chemistry do not differ significantly between the school types.
Table 10.7 shows that the mean engaging teaching scores of male students are significantly higher in
Mathematics, Physics and Earth Science. On the other hand, the mean engaging teaching score of
female students is significantly higher in Biology, while the mean engaging teaching scores in
Chemistry vary marginally between the two gender groups.
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10.3 Students like learning Mathematics and Science subjects

To assess how much students like Mathematics and the Science subjects, a scale score was
generated for each subject by using students’ responses to how much they agreed with nine
statements, displayed in Tables 10.8 to 10.12. Two threshold values were computed for each subject,
where students scoring below the lower threshold value did not like learning the subject; students
scoring between the two threshold values did like learning the subject and students scoring above
the upper threshold value did like very much learning the subject. The threshold values were 9.4 and
11.4 for Mathematics, 8.3 and 10.7 for Biology, 9.0 and 11.1 for Chemistry, 8.9 and 11.0 for Physics,
8.6 and 10.9 for Geography.

Table 10.8: Maltese students like learning Mathematics

How much do you agree with these statements Agree Agree Disagree Disagree
about learning mathematics? a lot a little a little a lot

I enjoy learning mathematics 27.5% 35.4% 21.4% 15.6%
I wish | did not have to study mathematics 25.7% 22.4% 23.9% 27.9%
Mathematics is boring 19.9% 30.7% 27.1% 22.4%
I learn many interesting things in mathematics 28.9% 38.1% 21.8% 11.1%
I like mathematics 27.4% 30.6% 21.5% 20.5%
I like any schoolwork that involves numbers 16.2% 28.1% 31.6% 24.1%
| like to solve mathematics problems 18.0% 25.0% 24.4% 32.5%
I look forward to mathematics class 17.2% 28.9% 29.2% 24.7%
Mathematics is one of my favourite subjects 22.5% 20.1% 22.8% 34.6%

Table 10.9: Maltese students like learning Biology

How much do you agree with these statements Agree Agree Disagree Disagree
about learning biology? a lot a little a little a lot
| enjoy learning biology 60.5% 27.2% 7.4% 4.8%

I wish | did not have to study biology 9.4% 14.1% 24.9% 51.6%

Biology is boring 7.1% 13.5% 25.5% 53.9%
| learn many interesting things in biology 72.2% 21.0% 4.0% 2.7%
I like biology 63.9% 22.5% 8.4% 5.3%
I look forward to learning biology in school 55.5% 25.5% 13.4% 5.5%
Biology teaches me how things in the world work 62.9% 27.7% 6.6% 2.8%
I like to conduct biology experiments 61.3% 26.1% 8.1% 4.5%
Biology is one of my favourite subjects 52.0% 23.1% 15.4% 9.5%

Table 10.10: Maltese students like learning Chemistry

How much do you agree with these statements Agree Agree Disagree Disagree
about learning chemistry? a lot a little a little a lot
| enjoy learning chemistry 55.1% 26.8% 9.7% 8.5%
I wish | did not have to study chemistry 13.4% 15.1% 23.4% 48.1%
Chemistry is boring 9.9% 16.5% 25.2% 48.4%
I learn many interesting things in chemistry 63.0% 25.5% 7.2% 4.4%
I like chemistry 57.5% 25.2% 9.6% 7.7%
I look forward to learning chemistry in school 50.1% 24.9% 14.7% 10.4%
Chemistry teaches me how things in the world work 61.4% 26.2% 7.8% 4.7%
I like to conduct chemistry experiments 72.7% 17.5% 5.2% 4.6%
Chemistry is one of my favourite subjects 52.4% 21.2% 14.7% 11.7%
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Table 10.11: Maltese students like learning Physics

How much do you agree with these statements Agree Agree Disagree Disagree
about learning physics? a lot a little a little a lot
| enjoy learning physics 41.5% 33.3% 14.6% 10.7%
I wish | did not have to study physics 18.7% 20.1% 27.0% 34.3%
Physics is boring 13.6% 20.8% 29.8% 35.9%
| learn many interesting things in physics 51.2% 31.2% 10.7% 6.9%
I like physics 41.2% 31.2% 14.8% 12.8%
I look forward to learning physics in school 36.7% 30.2% 19.6% 13.5%
Physics teaches me how things in the world work 54.1% 31.9% 7.8% 6.1%
| like to conduct physics experiments 53.8% 28.6% 9.8% 7.8%
Physics is one of my favourite subjects 33.3% 26.0% 21.5% 19.2%
Table 10.12: Maltese students like learning Geography
How much do you agree with these statements Agree Agree Disagree Disagree
about learning earth science? a lot a little a little a lot
| enjoy learning geography 29.7% 35.7% 18.2% 16.3%
I wish | did not have to study geography 24.6% 24.6% 26.6% 24.1%
Geography is boring 20.5% 24.1% 28.4% 27.1%
I learn many interesting things in geography 39.2% 33.3% 16.5% 11.0%
| like geography 29.8% 31.4% 19.8% 18.9%
I look forward to learning geography in school 23.5% 29.0% 26.9% 20.6%
Geography teaches me how things in world work 40.4% 36.1% 13.1% 10.4%
| like to conduct geographyexperiments 22.3% 27.8% 25.2% 24.7%
Geography is one of my favourite subjects 18.4% 22.1% 25.5% 34.0%

Tables 10.8 to 10.12 show that students like to learn Biology, Chemistry and Physics more
than Mathematics and Geography. Table 10.3 shows that the mean ‘Like to Learn’ scores of students
attending independent schools are significantly higher in Mathematics, Biology, Physics and
Geography while the mean ‘Like to Learn’ score of students attending state schools is significantly
higher in Chemistry.

Table 10.13: Like Learning Mathematics and Science subjects clustered by school type

Like learning School Type Sample Size Mean | Std. Deviation P-value

Mathematics State 1948 9.38 2.012 0.025
Church 1423 9.53 2.064
Independent 403 9.63 2.017

Biology State 397 10.91 2.146 0.032
Church 834 10.85 2.274
Independent 237 11.27 2.028

Chemistry State 237 11.46 2.221 0.024
Church 513 11.01 2.229
Independent 150 11.31 2.115

Physics State 1699 9.99 2.108 0.000
Church 1104 10.65 2.026
Independent 299 11.03 1.846

Geography State 1592 8.81 2.110 0.000
Church 548 9.61 2.209
Independent 116 10.78 2.260
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Figure 10.3: Like to learn Mathematics clustered by country

Very Much Like Like Learning Do Mot Like Leaming
Leamimg Mathematics Mathematics Mathematics
Percent Average Percent Average Percent Average
of Studenis  Achievement of Students Achievement ofSudents Adhievement

Botswana (9) 50 (1.7) 416 (1.9) 38 (1.0 373 (3.1) 12 (0.5) 377 (5.0) 11.4 (0.04)
Morocco 44 (0.8) 411 (2.5) 40 (0.6) 368 (3.1} 16 (0.6) 357 (2.4) 11.1 (0103)
South Africa (9) 19 (1.2) 386 (4.7) 42 (D.8) 362 (£.9) 19 (1.0) 37T 63) 10.9 (0.05)
Oman 39 (1.0) 436 (3.1) 45 (0.8) 385 (2.6) 17 (0.7) 382 (3.8) 11.0 (0.04)
Egypt 39 (1.5) 470 (4.7) 42 (1.0 369 (4.7) 20 (1.0) 378 (5.0) 10.9 (0.07)
Jordan 39 (1.0) 410 (3.6) 37 (0.8) 373 (£.0) 24 (0.8) 377 42) 10.8 (0.05)
Kazakhstan 34 (1.3) LAR (5.9) L4 (1.) 522 (5.9) 12 (0.8) 503 (6.3) 11.0 (0.05)
Iran, Islamic Rep. of 32 (1.) 470 (6.7) 39 (0.9) 430 (4.8) 28 (1.7) 407 (4.3) 10.5 (0.05)
Lebanon 013 466 (4.5) 45 (1.5) 434 (4.7) 13 (14 430 (4.6) 106 (0.06)
Malaysia I8 (1.0) 497 (4.7) 56 (0.7) 459 (3.9) 16 (0.8) 433 (4.9) 10.7 (0.04)
Turkey 18 (1.0) 495 (6.6) 42 (0.8) 445 (5.4) 30 (1.0) 443 [4.5) 10.3 (0.05)
Kuwait 26 (1.7) 413 (6.0 38 (1.7) 302 (5.7} 36 (1.4) 379 (5.0) 10.0 (0.07)
United Arab Emirates 5 (0.7) 502 (3.0 43 (0.6) 461 (2.3) 32 (0.8) 447 (2.6) 10.2 (0.04)
Singapore 4 (0.7) 054 (3.2) 42 (0.8) 625 (3.5) 33 (0.8) 592 (43) 10.7 (0,03)
Georgia 113 486 (4.8) 44 (1.0) 456 (4.4) 3313 437 (4.2) 10.2 (0.06)
Saudi Arabia 1 1.7) 396 (6.0 37 (1.7) 370 (5.4) 47 (1.7) 354 (4.9) 9.8 (0.07)
Catar 21 (0.8 488 (4.8) 41 (0.8) 441 (3.9) 39 (09 411 2.9) 9.9 (0.04)
Bahrain 0 (0.9) 492 (1.5) 36 (1.0) 456 (2.7) 44 (1.4) 437 (2.7) 9.7 (0L06)
Canada 20 (0.8) 561 (2.6) 40 (0.9) 5iT (2.4) 39 1.0) 503 23) 9.8 (0.05)
Thailand 20 (0.8) 466 (7.4) 58 (0.9 475 [£.5) 23 (1.0 418 (5.5) 10.3 (0,04
Israel 19 (0.9) 524 (6.6) 36 (0.7) E17 (4.9) 44 (1.7) 502 (3.8) 9.6 (0.05)
Russian Federation 19 (1.0) Lo6 (6.8) 48 (0.7) 545 (5.1) 33 (1.7) 512 (4.8) 10.7 (0.04)
United States 17 (0.6) 554 (4.0 36 (0.6) 528 (1.4) 47 (0.9) 499 (3.0) 9.5 (0.04)
Malta 17 (0.6) 536 (3.4) 34 {0.7) 500 (2.3) 49 (0.8) 478 (1.7) 9.5 (0.03)
Italy 17 (0.9) 537 (3.7) 32 (0.9) 506 (3.4) 12 473 (2.8) 9.4 (0.05)
Chile 16 (0.8) 466 (4.9) 34 (0.9) 435 (4.3) 50 (1.3) 410 (3.7) 9.5 (0.06)
Lithuania 15 (0.9) 553 (4.5) 41 (1.2) 515 (3.1) 43 (1.4) 493 (33) 9.7 (0.05)
Hong Kong SAR 15 (0.6) 638 (4.5) 39 (0.8) 605 (4.6) 46 (1.7) 572 (52) 9.5 (0,04)
Mew Zealand 14 (0.6) 534 (5.9) 40 (1.0) 501 (4.5) 46 (1.2) 476 (3.1) 9.6 (0.04)
England 14 (0.8) 550 (6.4) 39 (1.0) 532 (4.7) 48 (1.4) 498 [4.4) 9.5 (0L06)
Sweden 141(13) 546 (4.7) 34 (1.2) 522 (3.4) 52 (15) 476 (2.9) 9.3 (0.06)
Ireland 14 (0.7) 562 (4.6) 35 (0.9) 537 (3.1} 52 (13) 505 (2.8) 9.3 (0L05)
Australia 13 {0.7) 551 (4.4) 36 (0.9) 522 (13) 50N2) 482 (3.00 9.4 (0.05)
MNorway (9) 13 (0.6) 562 (3.9) 35 (1.0 527 (2.9) 52 (13) 490 (2.4) 9.3 (0.05)
Chinese Taipei 171 {0.5) 666 (4.4) 33 (0.7) 633 (2.8) 56 (1.0 566 (2.9) 9.2 (0.04)
Hungary 11 {0.7) 574 (8.8) 31 (1.1} 531 (53] 5§ (1.3) 495 (3.5) 9.1 (0.05)
Japan 9 {0.5) 640 (4.8) 32 (0.B) 614 (2.8) 5o (1) 563 (2.4) 9.2 (0.04)
Korea, Rep. of 8 (0.4) 668 (4.2) 34 {0.7) 634 (3.0 L& (0.8) 581 (2.7) 9.1 (0.04)
Slovenia 5 {04 Led (7.0 28 (1.7) 541 (2.7) &7 (1.2) 503 (23) 8.7 (0.05)
International Avg. 27 [0.7) 518 (0.8) 39 (0.7) 485 (0.5) 38 (0.2) 462 (0.6)

The proportions of Maltese students who like very much learning Biology (55%), Chemistry
(51%) and Physics (35%) were higher than the international averages (36%, 31% and 27%
respectively); while the proportions of Maltese students who like learning Mathematics (17%) and
Geography (20%) were lower than the international averages (22% and 28% respectively). The mean
scale scores that measures engaging teaching in Maltese schools exceed the international average in
Chemistry (11.2), Biology (10.9) and Physics (10.3), but not in Mathematics (9.5) and Geography
(9.1). There is a significant relationship between students’ attainment and how much the students like
the subject, where students who like the subject very much tend to attain higher scores than those who
do not like it.
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Figure 10.4: Like to learn Science subjects clustered by country
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Table 10.14: Like Learning Mathematics and Science subjects clustered by gender

Like learning Gender Sample Size Mean | Std. Deviation P-value

Mathematics Female 1873 9.24 2.031 0.000
Male 1901 9.67 2.014

Biology Female 853 11.09 2.025 0.001
Male 615 10.72 2.418

Chemistry Female 428 11.24 2.100 0.383
Male 472 11.12 2.316

Physics Female 1490 10.08 2.108 0.000
Male 1612 10.56 2.047

Geography Female 1077 8.76 2.135 0.000
Male 1179 9.42 2.217

Table 10.14 shows that the mean ‘Like the subject’ scores of male students are significantly
higher in Mathematics, Physics and Geography. On the other hand, the mean ‘Like the subject’
score of female students is significantly higher in Biology; while the mean ‘Like the subject’ scores
in Chemistry vary marginally between the two gender groups since the p-value (0.383) exceeds the
0.05 level of significance.

10.4 Students’ confidence in Mathematics and Science subjects

To assess the students’ confidence in Mathematics and the Science subjects, a scale score was
generated for each subject by using student’s responses to how much they agreed with eight/nine
statements, displayed in Tables 10.15 to 10.19. Two threshold values were computed for each
subject, where students scoring below the lower threshold value were not confident in the subject;
students scoring between the two threshold values were confident in the subject and students scoring
above the upper threshold value were very confident in the subject. The threshold values were 9.5
and 12.1 for Mathematics, 8.6 and 11.1 for Biology, 9.5 and 11.6 for Chemistry, 9.4 and 11.6 for
Physics, 8.7 and 11.2 for Geography. Tables 10.15 to 10.19 show that students are more confident in
Biology, Chemistry and Physics than Mathematics and Geography.

Table 10.15: Confidence of Maltese students in Mathematics

How much do you agree with these statements Agree Agree Disagree Disagree
about mathematics? a lot a little a little a lot
I usually do well in mathematics 28.9% 36.3% 21.9% 13.0%
Mathematics is more difficult for me than my classmates 14.6% 26.9% 33.5% 25.0%
Mathematics is not one of my strengths 26.8% 28.7% 23.9% 20.6%
I learn things quickly in mathematics 23.0% 32.3% 29.2% 15.5%
Mathematics makes me nervous 25.5% 30.0% 24.4% 20.2%
| am good at working out difficult mathematics problems 15.7% 28.0% 29.9% 26.4%
My teacher tells me | am good at mathematics 23.7% 38.1% 24.6% 13.6%
Mathematics is harder for me than any other subject 23.7% 24.4% 25.7% 26.2%
Mathematics makes me confused 25.3% 29.4% 24.4% 20.9%
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How much do you agree with these statements Agree Agree Disagree Disagree
about biology? a lot a little a little a lot
| usually do well in biology 42.2% 36.9% 14.6% 6.2%
Biology is more difficult for me than my classmates 9.6% 20.7% 32.2% 37.5%
Biology is not one of my strengths 11.5% 20.8% 31.8% 35.9%
I learn things quickly in biology 34.0% 35.0% 23.1% 7.9%
I am good at working out difficult biology problems 27.5% 32.5% 27.9% 12.1%
My teacher tells me | am good at biology 40.6% 33.8% 18.7% 6.9%
Biology is harder for me than any other subject 10.3% 17.7% 32.4% 39.6%
Biology makes me confused 9.8% 19.6% 28.9% 41.8%
Table 10.17: Confidence of Maltese students in Chemistry
How much do you agree with these statements Agree Agree Disagree Disagree
about chemistry? a lot a little a little a lot
I usually do well in chemistry 46.6% 33.1% 13.4% 6.9%
Chemistry is more difficult for me than my classmates 11.4% 18.9% 28.9% 40.7%
Chemistry is not one of my strengths 14.0% 18.3% 26.7% 40.9%
I learn things quickly in chemistry 34.5% 34.0% 22.2% 9.3%
I am good at working out difficult chemistry problems 30.5% 34.6% 23.5% 11.4%
My teacher tells me | am good at chemistry 40.9% 34.8% 16.5% 7.8%
Chemistry is harder for me than any other subject 14.0% 18.5% 29.1% 38.3%
Chemistry makes me confused 13.2% 23.2% 25.8% 37.8%
Table 10.18: Confidence of Maltese students in Physics
How much do you agree with these statements Agree Agree Disagree Disagree
about physics? a lot a little a little a lot
| usually do well in physics 36.5% 35.7% 17.8% 9.9%
Physics is more difficult for me than my classmates 12.6% 23.3% 32.1% 31.9%
Physics is not one of my strengths 17.5% 26.7% 27.6% 28.2%
I learn things quickly in physics 27.5% 34.9% 25.9% 11.7%
I am good at working out difficult physics problems 25.0% 31.2% 26.9% 16.8%
My teacher tells me | am good at physics 31.8% 36.7% 20.8% 10.7%
Physics is harder for me than any other subject 16.3% 22.2% 29.5% 32.0%
Physics makes me confused 17.7% 25.9% 27.2% 29.2%
Table 10.19: Confidence of Maltese students in Geography
How much do you agree with these statements Agree Agree Disagree Disagree
about earth science? a lot a little a little a lot
| usually do well in geography 33.6% 39.6% 15.4% 11.4%
Geography is more difficult for me than my classmates 10.3% 21.2% 33.9% 34.6%
Geography is not one of my strengths 19.9% 27.1% 28.7% 24.3%
I learn things quickly in geography 27.4% 34.7% 24.2% 13.7%
I am good at working out difficult geography problems 21.0% 30.1% 28.9% 20.0%
My teacher tells me | am good at geography 25.2% 33.4% 25.1% 16.2%
Geography is harder for me than any other subject 12.9% 20.1% 32.6% 34.4%
Geography makes me confused 14.9% 21.8% 29.4% 33.9%
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Figure 10.5: Confidence in Mathematics clustered by country

Very Confident Confident Not Confident
in Mathematics in Mathematics in Mathematics Average
Percent Average Percent Average Percent Average Saale Score
of Students  Achievement of Students Achievement ofStudents Achievement

o (0. 0 (L a1 (0. L 0.5 (0.0
Israel 24 {0.9) 569 (5.0) 44 (08) 512 (4.4) 32 (1.0) 470 (3.6) 10.7 (0.05)
Norway (9) 23 (0.8) 576 (2.7) 41 (0.9) 515 (24) 35 (1.7) 458 (23) 10.4 (0.05)
United States {00 573 (3.5) 40 {0.6) 530 (3.0) 39 (0.9) 430 (2.9) 10.3 (0.05)
Hungary 19 {0.9) 507 (5.3) 39 (0.9) 528 (3.9) 42(12) 465 (3.5) 10.2 (0.06)
Italy 19 {0.7) 553 (2.9) 38 (1.0 507 (3.0) 43 1.2 458 (2.9) 10.0 {0.05)
Sweden 18 (1.0) 570 {3.3) 41 (1.7) 514 (3.7) 411.2) 459 2.9) 10.2 {0.06)
Lebanon 18 (1.1) 494 (6.0) 45 (1.0) 446 (4.1) 37 (1.0) 472 (45) 10.4 {0.05)
Jordan 17 {0.7) 454 (4.9) 48 (0.8) 389 (33) 35 (0.3) 354 (3.5) 10.5 {0.04)
Oman 17 {0.6) 465 (3.9) 52 {0.7) 403 (2.4) 31 (0.7} 372 (2.8) 10.5 {0.03)
United Arab Emirates 17 {0.5) 536 (2.9) 50 {0.6) 467 (2.1) 33 (07) 429 (2.5) 10.4 (0.03)
Iran, Islamic Rep. of 16 (0.8) 512 (5.8) 42 (0.3) 444 (5.1) 42 (1.1) 400 (3.8) 10.2 {0.05)
Ireland 16 {0.8) 583 (4.0) 42 (09) 534 (2.9) 43 (1.0) 492 3.2) 10.0 (0.05)
Kuwait 15 (1.0} 450 (7.7) 47 {0.9) 304 (5.2) 38 (1.4) 368 (53) 10.2 {0.06)
Qatar 15 (0.6) 520 (4.7) 47 (0.8) 447 (3.4) 38 (0.9) 398 (33) 10.3 (0.04)
England 15 {0.8) 578 (5.4) 50 (1.0) 530 (4.2) 35 (1.4) 479 (43) 10.3 (0.06)
Australia 15 {0.7) 58D (3.5) 42 {0.7) 522 (3.4) 43 (0.9 485 (2.5) 10.0 {0.0£)
Lithuania 15 (0.8) 589 (3.6) 45 (0.9) 525 (2.7} 440 1.2 458 (2.8) 10.2 (0.05)
Bahrain 15 {0.5) 527 (3.7) 43 {09) 460 (2.2) 42 (1.7) 428 (23) 10.1 (0.04)
Egypt 15 {0.8) 467 (4.9) 51 (08) 303 (4.0) 34 (1.1) 364 (45) 10.4 (0.05)
Kazakhstan 15 {0.8) 571 (6.7) 57 (1.0 £33 (%.6) 28 (1.3) 4% (5.9) 10.5 {0.05)
Turkey 14 {0.7) 571 (5.7) 32 {08) 473 (6.4) 54 (1.1) 419 37) 9.3 (0.05)
Malta 13 {0.5) 571 (3.2) 7 (06) 506 (2.1) 49 (0.7) 468 (1.7) 9.7 (0.03)
Singapore 13 {0.5) 675 (3.0) 41 {0.7) 642 (2.8) 45 (0.8) 538 (4.0) 9.7 (0.04)
Saudi Arabia 12 {0.9) 433 (7.8) 50 (1.3) 373 44) 375 342 54) 10.2 {0.05)
Russian Federation 12 {0.6) 602 (5.0) 42 {09) 558 (5.2) 46 (1.1) 503 (4.8) 9.3 (0.04)
New Zealand 12 {0.6) 576 (4.6) 4 (0) 509 (3.7) 44 (0.8) 456 (3.2) 9.9 (0.04)
Georgia 12 (0.8) 533 (5.7) 44 (1.0 473 (3.9 44 (1.1) 415 [4.7) 10.0 {0.05)
Chile 12 {0.7) 506 (4.5) 36 {0.9) 441 (37) 52 (1.1) 401 3.2) 9.7 (0.05)
Slovenia 12 {0.5) 586 (3.7) 44 {09) 535 (23) 44 (0.9) 479 (2.6) 9.9 (0.03)
Hong Kong SAR 10 {0.5) 660 (4.3) 36 (0.8) 611 (5.4) 54 (0.9) 571 (4.5) 9.4 (0.05)
South Africa (9) 10 {0.6) 448 (7.5) 43 (0.9) 375 [4.56) 48 (1.0) 359 (4.8) 9.8 (0.04)
Chinese Taipei 9 (0.4) 688 (3.7) 30 {0.7) 647 (33) 60 (0.9) 562 (2.6) 9.1 (0.04)
Morocco 9 (0.4) 467 (3.7) 50 {0.7) 301 (2.4) 41 (0.7) 361 (2.6) 10.0 {0.02)
Botswana (9) 810.4) 475 (4.5) 45 {D.8) 396 (2.4) 47 (0.9) EL I 9.8 (0.03)
Korea, Rep. of 8 (0.4) 687 (4.9) 38 (0.7) 643 (2.8) 55 (0.8) 569 (2.7) 9.4 (0.03)
Japan 5 (0.3) 676 (5.3) 32 {08) 625 (2.9) 63 (0.9) 561 (2.2) 9.0 (0.04)
Malaysia 4(0.2) 568 (6.6) 42 (09) 485 (42) 54 (0.9) 444 (35) 9.5 (0.03)
Thailand 3i0.3) 560 (13.9) 29 {0.9) 456 (6.3) 69 (1.0) 416 (£.2) 9.1 (0.04)
International Avg. 14 {0.1) 554 (0.8) 4 (0.1) 494 (0.6) 4 (02) 449 (0.6)

The proportion of Maltese students who were very confident in Biology (34%), Chemistry
(35%) and Physics (23%) were higher than the international averages (26%, 21% and 18%
respectively); while the proportions of Maltese students who were very confident in Mathematics
(13%) and Geography (21%) were lower than the international averages (14% and 24% respectively).
The scale scores that measure the students’ confidence in Maltese schools exceed the international
average in Chemistry (10.8), Biology (10.2) and Physics (10.2), but not in Mathematics (9.7) and
Geography (9.5). There is a significant relationship between students’ attainment and how students’
confidence in the subject, where students who are confident in the subject tend to attain higher scores
than those who are not confident in it.
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Figure 10.6: Confidence in Science subjects clustered by country
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Table 10.20: Confidence in Mathematics and Science subjects clustered by school type

Confidence in School Type Sample Size Mean | Std. Deviation P-value

Mathematics State 1935 9.43 1.966 0.000
Church 1423 9.99 2.351
Independent 403 10.32 2.587

Biology State 395 9.80 2.360 0.000
Church 834 10.22 2.618
Independent 236 10.71 2.359

Chemistry State 234 10.71 2.397 0.667
Church 513 10.83 2.473
Independent 149 10.94 2.541

Physics State 1664 9.82 2.295 0.000
Church 1095 10.61 2.428
Independent 298 11.03 2.382

Geography State 1568 9.31 2.255 0.000
Church 536 9.87 2.253
Independent 117 11.20 2.430

Table 10.21: Confidence in Mathematics and Science subjects clustered by gender

Confidence in Gender Sample Size Mean | Std. Deviation P-value

Mathematics Female 1867 9.48 2.273 0.000
Male 1894 9.99 2.126

Biology Female 852 10.20 2.400 0.852
Male 613 10.17 2.691

Chemistry Female 427 10.80 2.484 0.880
Male 469 10.83 2.447

Physics Female 1478 9.99 2431 0.000
Male 1579 10.43 2.341

Geography Female 1068 9.39 2.279 0.002
Male 1153 9.69 2.328

Table 10.20 shows that the mean confidence scores of students attending independent schools
are significantly higher in Mathematics, Biology, Physics and Geography; however the mean
confidence scores in Chemistry do not differ significantly between the school types. Table 10.21
shows that the mean confidence scores of male students are significantly higher in Mathematics,
Physics and Geography. However, the mean confidence scores in Biology and Chemistry vary
marginally between the two gender groups.

10.5 Students value Mathematics and Science subjects

To assess the value students give to Mathematics and the Science subjects, a scale score was
generated for Mathematics and Science combined by using student’s responses to how much they
agreed with nine statements, displayed in Tables 10.22 and 10.23. Two threshold values were
computed for each scale, where students scoring below the lower threshold value did not value the
subject; students scoring between the two threshold values valued the subject and students scoring
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above the upper threshold value strongly valued the subject. The threshold values were 7.7 and 10.3
for Mathematics and 8.4 and 10.7 for Science. Tables 10.22 to 10.23 show that students, on average,
value Mathematics and Science subjects the same.

Table 10.22: Value of Mathematics to Maltese Students

How much do you agree with these statements Agree Agree Disagree | Disagree
about learning mathematics? a lot a little a little a lot
| think learning mathematics will help me in my life 49.8% 31.6% 11.3% 7.3%
| need mathematics to learn other school subjects 40.6% 38.1% 14.2% 7.0%
I need to do well in maths to get to university/vocational institution 64.7% 23.5% 7.3% 4.5%
I need to do well in mathematics to get the job | want 54.5% 25.1% 13.0% 7.3%
I would like a job that involves using mathematics 19.2% 25.8% 25.9% 29.0%
It is important to learn mathematics to get ahead in the world 46.7% 34.4% 12.7% 6.3%
Learning mathematics will give me more job opportunities 60.0% 29.2% 7.0% 3.7%
My parents think that it is important that | do well in mathematics 75.9% 18.5% 3.6% 2.1%
It is important to do well in mathematics 71.0% 21.8% 4.3% 2.9%

Table 10.23: Value of Science to Maltese Students

How much do you agree with these statements about science Agree Agree Disagree | Disagree
(Biology, Chemistry, Physics, Geography)? a lot a little a little a lot

I think learning science will help me in my life 49.6% 32.2% 11.3% 6.9%
| need science to learn other school subjects 32.3% 32.5% 24.3% 10.9%
I need to do well in science to get to university/vocational institution 47.5% 26.2% 16.0% 10.2%
I need to do well in science to get the job | want 41.3% 21.0% 21.1% 16.6%
I would like a job that involves using science 31.9% 17.9% 23.0% 27.2%
It is important to learn about science to get ahead in the world 42.9% 32.2% 15.0% 9.9%
Learning science will give me more job opportunities 47.4% 27.5% 14.8% 10.3%
My parents think that it is important that | do well in science 50.0% 28.3% 13.1% 8.5%
It is important to do well in science 53.6% 28.1% 10.3% 8.0%

Table 10.24: Value of Mathematics and Science to Maltese Students clustered by school type

Students Value School Type Sample Size Mean | Std. Deviation P-value

Mathematics State 1926 9.97 1.998 0.875
Church 1422 9.96 1.926
Independent 402 9.91 1.998

Science State 1840 9.36 2.246 0.000
Church 1379 10.32 2.033
Independent 386 10.67 1.866

Table 10.25: Value of Mathematics and Science to Maltese Students clustered by gender

Students Value Gender Sample Size Mean | Std. Deviation P-value

Mathematics Female 1867 9.82 1.832 0.000
Male 1883 10.10 2.090

Science Female 1813 9.92 2.163 0.136
Male 1792 9.82 2.221

179



Attitudes to Mathematics and Science

Table 10.24 shows that students attending church and independent value Science subjects
more than state school students; however the value given to Mathematics vary marginally between
the three school types. Table 10.25 shows that male students value Mathematics more than female
students; however, there is no significant gender discrepancy for the value given to Science subjects.

Figure 10.7: Value given to Mathematics clustered by country

Strongly Value Value Do Not Value
Mathematics Mathematics Mathematic
Percent Average Percent Average Percent Average
of Students  Achievement of Students Achievement ofStudents Adhievement

South Africa (9) 72 (0.8) 382 (4.6) 24 [0.7) 360 (5.7) 403 BV 11.7 (0.04)
Botswana (9) 72 (0.8) 4111019 25 [0.7) 359 (3.4) 3(03) 312 (6.9) 11.2 (0.04)
Morocco ba (0.8) 395 (2.4) 27 {0.7) 368 (2.8) 5 (03) 349 (4.9) 1.7 (0.04)
Jordan f5 (0.9) 399 (3.3) 29 [0.8) 372 (3.8) 6 (0.4) 350 (7.2) 11.0 (0.04)
Egypt A1 (1.2) 409 (4.0) 32 (10) 374 (4.7) 7 (05) 365 (8.1) 10.8 (0.06)
Oman 59 (0.9) 471 (2.6) 35 (0.7) 384 (2.8) 6 (0.4) 359 (6.3) 10.7 (0.04)
Israel 58 (1.0) 52 (4.4) 34 {0.8) 505 (4.3) & (05) 462 (7.1) 10.5 (0.05)
Lebanon 58 (1.4) 453 (1.9) 34(1.7) 418 (47 9 (0.4) 425 [7.0) 10.7 (0.07)
Iran, Islamic Rep. of 53010 445 (5.3) 38 (0.9) 431 (4.4) 9 (05) A07 (6.4) 10.4 (0.04)
Canada 51 (0.8) 540 (2.2) 42 [0.6) 522 (23) 7 (05) 483 3.7) 10.3 (0.03)
Thailand 50 (1.2) 446 (5.3) 45 (1.7) A1 49 5(04) 390 (6.9) 10.3 (0.04)
Turkey 47 (1.1) 472 (5.4) 41 [0.8) 449 (5.1) 12 (0.6) 436 (6.0) 10.7 (0.05)
England 46 (1.1) 526 (4.4) 46 (0.9) 518 (4.5) & (0.4) 490 (6.5) 107 {0.05)
Kuwait 46 (1.4) 405 (5.7) 42 (1.7) 388 (5.1) 12 (0.8) 366 (6.2) 10.0 (0.06)
Chile 46 (1.0) 436 (3.6) 42 {0.9) 424 (36) 12 (0.8) 1252 10.0 (0.04)
Qatar 45 (1.0 465 (3.5) 41 (0.8) 479 (33) 13 (0.6) 386 (5.4) 10.0 (0.04)
United Arab Emirates 45 (0.8) 487 (2.7) 45 {0.6) 56 (23) 11 (0.4) 420 3.9) 10.0 (0.04)
Georgia 44 (1.7) 466 (4.2) 46 (1.0) 451 (36) 907 423 (6.8) 10.7 (0.05)
United States 44 (0.8) 531 (3.6) 45 {0.6) 516 (3.1) 11(0.4) 488 (3.8) 10.0 (0.03)
Malta 44 (0.7) 509 (2.2) 45 [0.8) 407 (1.8) 11 (0.5) 458 (4.6) 10.0 (0.03)
Australia 43 (0.9) LY NER| 46 {0.8) 507 (33) 12{0.7) 464 3.9) 0.9 (0.04)
Saudi Arabia 47 14 379 (5.4) 42 (1.0) 369 (4.8) 15 (0.9) 344073) 9.3 (0.07)
New Zealand 47 (0.8) 505 (4.7) 48 (0.8) 401 3.2 10 (0.4) 458 (5.3) 9.9 (0.03)
Bahrain 41 (0.9) 473 (2.4) 43 [0.9) 450 (2.6) 16 (0.9) 424 [4.6) 9.3 (0.05)
Ireland 47 (0.9) 534 (3.3 48 (0.8) 510 (3.1) 11 {0.5) 501 (4.6) 0.3 (0.04)
MNorway (9) 41 (1.0) 537 (1.7) 43 [0.9) 500 (2.5) 12 (0.5) 476 (3.7) 9.3 (0.04)
Kazakhstan 40 (1.3) 538 (5.7) 52 (0.9) 517 (5.8) & (0.5) 523 (6.9) 10.0 (0.05)
Malaysia 19 (0.9) 487 (3.5) 53 {0.7) 458 (4.0 & (0T 425 (6.2) 9.3 (0.04)
Lithuania 37 (1) 5213 (4.5) 53 (0.9) 507 (2.7) 11 (0.6) 490 (4.8) 9.7 (0.04)
Singapore 34 (0.8) 629 (3.5) 58 [0.7) 621 (3.4) & (04) 590 (5.8) 9.7 (0.03)
Russian Federation 3013 547 (6.4) 52(10) 538 (4.8) 17 (0.7) 522 (5.2) 9.4 (0.05)
Hungary 28 (0.9) 537 (6.2) 54 (0.9) 511 (3.6) 19 (0.9) 492 (5.0) 9.3 (0.05)
Sweden 8013 518 (3.8) 58 (1.2 5071 (2.9) 14 (0.8) 471 [4.5) 9.4 (0.05)
Italy 19 (0.8) 513 (3.9 57 (0.9) 406 (3.0 24 (0.8) 477 3.4) 8.9 (0.03)
Slovenia 19 (0.8) 532 (4.5) 64 (1.0) 516 (23) 17 (0.8) 499 (2.9) 9.0 (0.03)
Hong Kong SAR 19 (0.8) 617 (5.4) 52 (1.0) 602 (4.3) 29 (1.0) 567 (5.6) 8.7 (0.05)
Korea, Rep. of 13 (0.6) 656 (4.4) 63 (0.9) 614 (2.8) M4 (0.8) 557 3.7 8.6 (0.04)
Japan 11 (0.6 614 [4.4) 59 {0.7) 505 (2.5) 29 (0.9) 560 (3.6) 8.5 (0.03)
Chinese Taipei 0 (0.5) 650 (4.8) 4% (0.9) 621 (2.8) 41 (1.0 561 (2.8) 8.1 (0.04)
International Avg. 47 (03] 498 (0.7) 45 (0.7) 477 (0.5) 13 (0.7) 449 [0.9)
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Figure 10.8: Value given to Science subjects clustered by country

Strongly Value Do Not Value
Science Science
Percent Average Average Percent Average
of Students  Achievement of Students Achievement ofStudents  Achievement

Botswana (9 B 2 . ] 410, 47 (9.6 & (0.0
Jordan 64 (0.9) 440 (32) 25 (0.8) 414 [44) 7 {0.5) 391 (7.3) 11.4 {0.04)
Egypt 65 (1.2) 392 (3.9) 29 (0.9) 347 [54) & (0.4) 334 (6.9) 11.3 {0.05)
Oman 62 (1.0) 469 (2.7) 32 (0.9) 438 (3.5) & (0.4) 429 (5.7) 11.1 {0.04)
Morocco 59 (1.0) 402 (2.7) 30 387 (14) 8 (0.4) 389 (45) | 1.0 (0.04)
Lebanon 58 013) 420 (5.0) 32010 381 (64) 10 {0.7) 359 (9.2) 11.0 {0.05)
Iran, Islamic Rep. of 57 (1) 465 [4.8) 32 (0.8) 446 (42) 10 (0.6) 46 (51) | 109 (0.05)
South Africa (9) 57 1.2 366 (5.6) 31 (0.8) 344 [6.1) 12 {0.8) 383 (9.4) 10.8 {0.05)
Kuwait 5401.0) 422 (5.8) 36 (1.0) 405 [6.1) 10 10.6) 381 (7.8) 10.7 {0.04)
Bahrain 52 (1.1) 485 (2.6) 34.(0.9) 457 (314 14 {0.6) 435 (5.0) 10.6 {0.04)
Qatar 50 01.00 436 (3.9) 35 00.9) 443 [315) 15 10.5) 41 [47) 10,6 (0.04)
Thailand 49 1.2) 472 (4.6) 45 (1.1) 442 [43) & (0.4) 427 (1.7) 10.7 {0.04)
Saudi Arabia 49 (1.5) 411 (5.5) 36 (1.0) 391 [5.0) 1511.1) 381 (63) 10.5 {0.07)
United Arab Emirates 43 (0.7) 504 (2.8) 39 (0.5) 450 (2.5) 13 {0.5) 438 (4.7) 10.5 {0.03)
Turkey 46 (1.0) 505 [4.5) 40 (0.8) 485 [4.5) 14 {0.8) 485 (5.2) 10.4 {0.05)
Georgia 4012 454 (3.7) 45 (1.1) 444 (400 12 {0.8) 430 (6.8) 10.5 {0.05)
Kazakhstan 41 1.2 546 (4.8) 49 (1.0) 525 [5.2) 10 (0.8) 527 (6.6) 10.5 {0.05)
Israel 40 (1.1) 523 [45) 36 (0) 512 (44) 24 (1.0) 481 (49) | 100 (0.08)
England 39011 558 (4.1) 43 (0.8) 536 (3.9) 18 (0.9) 502 [4.5) 10.7 {0.05)
United States 33 (0.8) 550 (3.2) 42 (0.7) 529 (1.8) 19 (0.6) 50131 | 101 0.03)
Malaysia 380100 483 (34) 54.10.8) 481 [43) 9 (0.8) 387 (89) 10.4 {0.04)
Russian Federation 38 (14) 544 (5.2) 43 1.2 545 [4.0) 14 {0.6) 543 (5.9) 10.2 {0.05)
Lithuania 3800 525 (3.5) 47 (0.9) 517 (3. 15 (0.8) 515 (5.2) 10.2 {0.04)
Singapore 37 (0.8) 621 (34) 53 00.7) 589 (14) 10 10.5) 543 (4.7) 10.2 {0.03)
Malta 3700 536 (2.9) 37 (0.8) 475 [2.8) 26 (0.7) 436 (3.6) 9.9 (0.03)
Canada 37 (0.8) 545 (2.5) 44 10.8) 525 [24) 19 {0.8) 500 (2.9) 10.1 {0.03)
Chile 32 1.1) 458 (43) 41 (0.9 453 (14) 27 (0.8) 455 (3.4) 9.7 (0.05)
New Zealand 30 (0.8) 537 (4.1) 46 (0.7) 514 (34) 2410.9) 486 (3.2) 0.7 {0.04)
Ireland 30 (0.9 557 (34) 43 (0.8) 540 (3.0) 27 (1.0) 5 (3.8 9.6 (0.05)
Australia 27 (0.9 547 (32) 41 (0.6) 517 (27 32 (0.8) 482 (3.4) 0.4 {0.04)
Hong Kong SAR 24 (10) 565 [5.0) 46 (1.0) 549 (42) 311(1.2) 528 (43) 9.4 (0.05)
Sweden 21 (1.00 535 (5.7) 50(0.9) 531 (3.7 2801.3) 503 (3.8) 0.4 (0.05)
Norway (9) 1 (09) 526 [4.4) 51 (0.8) 515 (3.0) 29 (0.9) 439 (1.4) 9.4 (0.04)
Hungary 21 (0.9) 539 (6.8) 43 (0.8) 526 (34) 32111 522 (35) 9.3 (0.04)
slovenia 20 (0.8) 577 [42) 52 (0.9) 556 (2.9) 28 (1.0) 525 (3.0) 93 (0.04)
Italy 15 (0.7} 516 (4.5) 46 (1.1) 502 (29) 40 11.71) 490 (3.3) 9.0 {0.04)
Korea, Rep. of 13 {06) 605 (4.2) 51100.9) 566 (1.9) 36 10.9) 522 (25) 9.0 (0.04)
Chinese Taipei 11 {05} 616 (4.5) 38 (0.9) 589 (2.5) 51101.00 546 (2.1) 8.6 (0.03)
Japan 9 (0.5) 605 (1.6) 44 10.8) 586 [2.0) 47 10.9) 550 (2.3) 8.6 (0.03)
International Avg. 506 (0.7) 41 (0.7) 482 (0.6) 19 (0.1)

The proportion of Maltese students who strongly value Mathematics (44%) is marginally
higher than the international average (42%); while the proportion of Maltese students who strongly
value Science (37%) is marginally lower than the international average (40%). The mean scale scores
that measure the value Maltese students give to Mathematics (10.0) and Science (9.9) are comparable
to the international averages.
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A. Maltese Students’ Responses

Do you have any of these things at home? Yes No
A computer or tablet of your own 87.6% 12.4%
A computer or tablet that is shared with others 76.5% 23.5%
Study desk/table for your use 86.5% 13.5%
Your own room 79.2% 20.8%
Internet connection 99.1% 0.9%
Your own mobile phone 96.3% 3.7%
A gaming system 81.0% 19.0%
Flat screen TV, plasma TV, LCD TV, smart TV 91.2% 8.8%
Cable TV, pay TV, satellite TV 89.2% 10.8%
Works of art 72.6% 27.4%
Photovoltaic panels 31.2% 68.8%
How many books are there in your home? Frequency Percentage
0-10 books 407 10.8%
11-25 books 811 21.5%
26-100 books 1247 33.0%
101-200 books 743 19.7%
More than 200 books 572 15.1%
What is the highest level of education completed
by the student’s father and mother? Father Mother
Primary or no schooling 20.6% 20.8%
Lower secondary 5.0% 5.3%
Upper secondary 15.0% 18.4%
Post-secondary, non-tertiary 3.0% 2.6%
Short-cycle tertiary 3.2% 4.2%
Bachelor’s or equivalent 3.6% 4.0%
Postgraduate degree 8.6% 6.2%
Don’t know 41.0% 38.5%
How far in your education do you expect to go? Frequency Percentage
Finish Lower secondary 350 9.7%
Finish Upper secondary 942 26.1%
Finish Post-secondary, non-tertiary 268 7.4%
Finish Short-cycle tertiary 349 9.7%
Finish Bachelor’s or equivalent 371 10.3%
Finish Postgraduate degree 1327 36.8%
How often do you speak English at home? Frequency Percentage
Always 372 9.8%
Almost always 587 15.5%
Sometimes 2074 54.8%
Never 755 19.9%
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Were you and your parents (guardians) born in Malta? Yes No Don’t know
Child (Student) 82.9% 15.7% 1.3%
Mother (Female guardian) 85.6% 13.7% 0.7%
Father (Male guardian) 91.8% 8.2% 0.0%

How many digital information devices (computers,
tablets, smartphones, smart TVs) are in your home? Frequency Percentage
None 44 1.2%
1-3 devices 193 5.1%
4-6 devices 799 21.1%
7-10 devices 1330 35.1%
More than 10 devices 1418 37.5%
About how often are you absent from school? Frequency Percentage
Once a week or more 181 5.0%
Once every two weeks 211 5.8%
Once a month 850 23.2%
Never or almost never 2414 66.0%

How often do you eat breakfast on school days? Freguency Percentage

Every day 1482 39.9%
Most days 538 14.5%
Sometimes 847 22.8%
Never or almost never 846 22.8%
Do you use the Internet to do any of the
following tasks for schoolwork? Yes No

Access the textbook or other course materials 44.9% 55.1%

Access assignments posted online by my teacher 65.6% 34.4%

Collaborate with classmates on assignments or 80.4% 19.6%
projects

Communicate with the teacher 34.6% 65.4%

Find information, articles, or tutorials to aid in 58.0% 42.0%
understanding mathematics
Find information, articles, or tutorials to aid in 60.6% 39.4%
understanding science

What do you think about your school? Agree Ag_ree Dlsqgree Disagree
a lot a little a little a lot

| like being in school 22.7% 48.1% 18.8% 10.4%
| feel safe when | am at school 36.9% 41.0% 15.1% 7.0%

| feel like | belong at this school 34.7% 36.7% 17.2% 11.3%
| like to see my classmates at school 73.5% 19.7% 4.3% 2.5%
Teachers at my school are fair to me 33.9% 41.5% 18.0% 6.6%
I am proud to go to this school 46.0% 32.4% 13.1% 8.4%
I learn a lot in school 54.0% 34.6% 8.0% 3.5%
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How often do you use a computer or tablet in Almost 1-2 times a 1-2 times a Almost
Each of these places for schoolwork? everyday week month never
At home 67.9% 20.9% 8.0% 3.2%
At school 3.8% 33.0% 16.4% 46.8%
Some other place 24.9% 24.4% 19.3% 31.4%
In the last year, have you attended extra lessons not Yes to excel in Yes to keep up in
provided by the school in the following subjects? class class No
Mathematics 20.1% 18.1% 61.9%
Science (Biology, Chemistry, Geography, Physics) 5.4% 8.5% 86.1%
During this year, how often have other students from | At least once 1-2 times A few times
your school done any of the following things to you? a week a month a year Never
Made fun of me or called me names 16.1% 12.5% 29.1% 42.3%
Left me out of their games or activities 7.0% 11.2% 21.9% 60.0%
Spread lies about me 7.2% 10.4% 27.7% 54.7%
Stole something from me 4.0% 5.7% 19.6% 70.7%
Hit or hurt me 5.7% 6.0% 18.1% 70.2%
Made me do things | didn’t want to do 3.9% 5.0% 14.2% 76.9%
Shared embarrassing information about me 4.5% 5.6% 16.7% 73.3%
Posted embarrassing things about me online 2.7% 2.6% 6.8% 88.0%
Threatened me 3.7% 4.1% 10.0% 82.1%
How much do you agree with these statements Agree Agree Disagree Disagree
about learning mathematics? a lot a little a little a lot
I enjoy learning mathematics 27.5% 35.4% 21.4% 15.6%
| wish | did not have to study mathematics 25.7% 22.4% 23.9% 27.9%
Mathematics is boring 19.9% 30.7% 27.1% 22.4%
I learn many interesting things in mathematics 28.9% 38.1% 21.8% 11.1%
I like mathematics 27.4% 30.6% 21.5% 20.5%
I like any schoolwork that involves numbers 16.2% 28.1% 31.6% 24.1%
I like to solve mathematics problems 18.0% 25.0% 24.4% 32.5%
I look forward to mathematics class 17.2% 28.9% 29.2% 24.7%
Mathematics is one of my favourite subjects 22.5% 20.1% 22.8% 34.6%
How much do you agree with these statements Agree Agree Disagree Disagree
about your mathematics lessons? a lot a little a little a lot
| know what my teacher expects me to do 49.3% 38.6% 8.0% 4.2%
My teacher is easy to understand 42.9% 31.5% 17.4% 8.3%
| am interested in what my teacher says 39.1% 36.2% 17.4% 7.3%
My teacher gives me interesting things to do 24.9% 32.8% 28.5% 13.9%
My teacher has clear answers to my questions 43.7% 31.9% 15.9% 8.5%
My teacher is good at explaining mathematics 52.4% 26.4% 13.7% 7.5%
My teacher lets me show what | have learned 31.6% 34.8% 22.0% 11.6%
My teacher does a variety of things to help us learn 44.3% 30.0% 17.0% 8.6%
M_y teacher tells me how to do better when | make a 53.3% 30.9% 10.4% 5.4%
mistake
My teacher listens to what | have to say 54.3% 27.5% 11.4% 6.8%
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How much do you agree with these statements Agree Agree Disagree Disagree
about mathematics? a lot a little a little a lot
| usually do well in mathematics 28.9% 36.3% 21.9% 13.0%
Mathematics is more difficult for me than for many of 14.6% 26.9% 33.5% 25 0%
my classmates
Mathematics is not one of my strengths 26.8% 28.7% 23.9% 20.6%
I learn things quickly in mathematics 23.0% 32.3% 29.2% 15.5%
Mathematics makes me nervous 25.5% 30.0% 24.4% 20.2%
I am good at working out difficult mathematics 15.7% 28.0% 29.9% 26.4%
problems
My teacher tells me | am good at mathematics 23.7% 38.1% 24.6% 13.6%
Mathematics is harder for me than any other subject 23.7% 24.4% 25.7% 26.2%
Mathematics makes me confused 25.3% 29.4% 24.4% 20.9%
How much do you agree with these statements Agree Agree Disagree Disagree
about learning mathematics? a lot a little a little a lot
| think learning mathematics will help me in my life 49.8% 31.6% 11.3% 7.3%
I need mathematics to learn other school subjects 40.6% 38.1% 14.2% 7.0%
| need to do well in mathematics to get into the o o o 0
university or vocational institution 64.7% 23.5% 7.:3% 4.5%
I need to do well in mathematics to get the job | want 54.5% 25.1% 13.0% 7.3%
I would like a job that involves using mathematics 19.2% 25.8% 25.9% 29.0%
Itis important to learn about mathematics to get 26.7% 34.4% 12.7% 6.3%
ahead in the world
Learning mathematics will give me more job o o o 0
opportunities when | am an adult 60.0% 29.2% 7.0% 3.1%
My parents think that it is important that | do well in 75 9% 18.5% 3.6% 21%
mathematics
It is important to do well in mathematics 71.0% 21.8% 4.3% 2.9%
How much do you agree with these statements about Agree Agree Disagree Disagree
science (Biology, Chemistry, Physics, Geography)? a lot a little a little a lot
I think learning science will help me in my life 49.6% 32.2% 11.3% 6.9%
| need science to learn other school subjects 32.3% 32.5% 24.3% 10.9%
I need to do V\_/eII in science to get into the university 47 5% 26.2% 16.0% 10.2%
or vocational institution
I need to do well in science to get the job | want 41.3% 21.0% 21.1% 16.6%
I would like a job that involves using science 31.9% 17.9% 23.0% 27.2%
It is important to learn about science to get ahead in 42.9% 32 204 15.0% 9.9%
the world
Learning science will give me more job opportunities 47.4% 27 5% 14.8% 10.3%
when | am an adult
M)_/ parents think that it is important that | do well in 50.0% 28.3% 13.1% 8.5%
science
It is important to do well in science 53.6% 28.1% 10.3% 8.0%
For how long, in the last year, have you attended Did not Less than More than
extra lessons or tutoring? attend 4 months [ 4-8 months | g months
Mathematics 62.4% 14.2% 9.3% 14.1%
Science (Biology, Chemistry, Geography, Physics) 85.5% 7.2% 2.7% 4.6%
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How much do you agree with these statements Agree Agree Disagree Disagree
about learning biology? a lot a little a little a lot
| enjoy learning biology 60.5% 27.2% 7.4% 4.8%
I wish | did not have to study biology 9.4% 14.1% 24.9% 51.6%
Biology is boring 7.1% 13.5% 25.5% 53.9%
I learn many interesting things in biology 72.2% 21.0% 4.0% 2.7%
I like biology 63.9% 22.5% 8.4% 5.3%
I look forward to learning biology in school 55.5% 25.5% 13.4% 5.5%
Biology teaches me how things in the world work 62.9% 27.7% 6.6% 2.8%
I like to conduct biology experiments 61.3% 26.1% 8.1% 4.5%
Biology is one of my favourite subjects 52.0% 23.1% 15.4% 9.5%
How much do you agree with these statements Agree Agree Disagree Disagree
about your biology lessons? a lot a little a little a lot
| know what my teacher expects me to do 60.2% 31.3% 6.1% 2.4%
My teacher is easy to understand 57.0% 24.8% 12.6% 5.6%
| am interested in what my teacher says 63.9% 23.6% 8.7% 3.8%
My teacher gives me interesting things to do 51.4% 28.4% 15.0% 5.3%
My teacher has clear answers to my questions 58.5% 24.4% 12.8% 4.2%
My teacher is good at explaining biology 64.5% 21.4% 9.5% 4.6%
My teacher lets me show what | have learned 45.3% 33.8% 15.8% 5.2%
My teacher does a variety of things to help us learn 55.7% 29.5% 10.7% 4.1%
My teacher tells me how to do better when | make a 59.9% 27 20 9.7% 3.3%
mistake
My teacher listens to what | have to say 63.5% 25.1% 7.6% 3.8%
How much do you agree with these statements Agree Agree Disagree Disagree
about biology? a lot a little a little a lot
| usually do well in biology 42.2% 36.9% 14.6% 6.2%
Biology is more difficult for me than for many of my 9.6% 20.7% 32 204 37.5%
classmates
Biology is not one of my strengths 11.5% 20.8% 31.8% 35.9%
I learn things quickly in biology 34.0% 35.0% 23.1% 7.9%
I am good at working out difficult biology problems 27.5% 32.5% 27.9% 12.1%
My teacher tells me | am good at biology 40.6% 33.8% 18.7% 6.9%
Biology is harder for me than any other subject 10.3% 17.7% 32.4% 39.6%
Biology makes me confused 9.8% 19.6% 28.9% 41.8%
How much do you agree with these statements Agree Agree Disagree Disagree
about learning geography? a lot a little a little a lot
| enjoy learning geography 29.7% 35.7% 18.2% 16.3%
I wish | did not have to study geography 24.6% 24.6% 26.6% 24.1%
Geography is boring 20.5% 24.1% 28.4% 27.1%
I learn many interesting things in geography 39.2% 33.3% 16.5% 11.0%
| like geography 29.8% 31.4% 19.8% 18.9%
I look forward to learning geography in school 23.5% 29.0% 26.9% 20.6%
Geography teaches me how things in the world work 40.4% 36.1% 13.1% 10.4%
| like to conduct geography experiments 22.3% 27.8% 25.2% 24.7%
Geography is one of my favourite subjects 18.4% 22.1% 25.5% 34.0%
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How much do you agree with these statements Agree Agree Disagree Disagree
about your geography lessons? a lot a little a little a lot
I know what my teacher expects me to do 41.8% 33.7% 14.2% 10.4%
My teacher is easy to understand 42.5% 31.5% 14.6% 11.3%
| am interested in what my teacher says 38.5% 32.8% 16.6% 12.2%
My teacher gives me interesting things to do 30.0% 27.3% 25.1% 17.6%
My teacher has clear answers to my questions 43.1% 31.6% 14.7% 10.6%
My teacher is good at explaining geography 48.7% 30.9% 11.3% 9.1%
My teacher lets me show what | have learned 31.3% 29.4% 23.8% 15.5%
My teacher does a variety of things to help us learn 39.2% 28.4% 19.5% 12.9%
My teacher tells me how to do better when mistaken 39.6% 32.0% 17.0% 11.4%
My teacher listens to what | have to say 47.1% 30.1% 12.3% 10.6%
How much do you agree with these statements Agree Agree Disagree Disagree
about geography? a lot a little a little a lot
| usually do well in geography 33.6% 39.6% 15.4% 11.4%
Geography is more difficult for me than for many of 10.3% 21 2% 33.9% 34.6%
my classmates
Geography is not one of my strengths 19.9% 27.1% 28.7% 24.3%
I learn things quickly in geography 27.4% 34.7% 24.2% 13.7%
I am good at working out difficult geography problems 21.0% 30.1% 28.9% 20.0%
My teacher tells me | am good at geography 25.2% 33.4% 25.1% 16.2%
Geography is harder for me than any other subject 12.9% 20.1% 32.6% 34.4%
Geography makes me confused 14.9% 21.8% 29.4% 33.9%
How much do you agree with these statements Agree Agree Disagree Disagree
about learning chemistry? a lot a little a little a lot
| enjoy learning chemistry 55.1% 26.8% 9.7% 8.5%
I wish | did not have to study chemistry 13.4% 15.1% 23.4% 48.1%
Chemistry is boring 9.9% 16.5% 25.2% 48.4%
| learn many interesting things in chemistry 63.0% 25.5% 7.2% 4.4%
I like chemistry 57.5% 25.2% 9.6% 7.7%
I look forward to learning chemistry in school 50.1% 24.9% 14.7% 10.4%
Chemistry teaches me how things in the world work 61.4% 26.2% 7.8% 4.7%
I like to conduct chemistry experiments 72.7% 17.5% 5.2% 4.6%
Chemistry is one of my favourite subjects 52.4% 21.2% 14.7% 11.7%
How much do you agree with these statements Agree Agree Disagree Disagree
about your chemistry lessons? a lot a little a little a lot
| know what my teacher expects me to do 60.9% 27.9% 8.3% 2.9%
My teacher is easy to understand 52.1% 27.5% 13.2% 7.2%
| am interested in what my teacher says 59.5% 24.4% 10.4% 5.7%
My teacher gives me interesting things to do 50.6% 27.5% 13.9% 8.0%
My teacher has clear answers to my questions 56.8% 25.1% 12.3% 5.8%
My teacher is good at explaining chemistry 62.0% 20.6% 10.7% 6.7%
My teacher lets me show what | have learned 45.8% 28.5% 18.0% 7.6%
My teacher does a variety of things to help us learn 52.1% 28.4% 13.1% 6.4%
My teacher tells me how to do better when mistaken 59.8% 27.0% 9.1% 4.1%
My teacher listens to what | have to say 62.3% 24.7% 8.2% 4.8%
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How much do you agree with these statements Agree Agree Disagree Disagree
about chemistry? a lot a little a little a lot
I usually do well in chemistry 46.6% 33.1% 13.4% 6.9%
Chemistry is more difficult for me than for many of my 11.4% 18.9% 28.9% 20.7%
classmates
Chemistry is not one of my strengths 14.0% 18.3% 26.7% 40.9%
I learn things quickly in chemistry 34.5% 34.0% 22.2% 9.3%
I am good at working out difficult chemistry problems 30.5% 34.6% 23.5% 11.4%
My teacher tells me | am good at chemistry 40.9% 34.8% 16.5% 7.8%
Chemistry is harder for me than any other subject 14.0% 18.5% 29.1% 38.3%
Chemistry makes me confused 13.2% 23.2% 25.8% 37.8%
How much do you agree with these statements Agree Agree Disagree Disagree
about learning physics? a lot a little a little a lot
| enjoy learning physics 41.5% 33.3% 14.6% 10.7%
I wish | did not have to study physics 18.7% 20.1% 27.0% 34.3%
Physics is boring 13.6% 20.8% 29.8% 35.9%
I learn many interesting things in physics 51.2% 31.2% 10.7% 6.9%
I like physics 41.2% 31.2% 14.8% 12.8%
I look forward to learning physics in school 36.7% 30.2% 19.6% 13.5%
Physics teaches me how things in the world work 54.1% 31.9% 7.8% 6.1%
I like to conduct physics experiments 53.8% 28.6% 9.8% 7.8%
Physics is one of my favourite subjects 33.3% 26.0% 21.5% 19.2%
How much do you agree with these statements Agree Agree Disagree Disagree
about your physics lessons? a lot a little a little a lot
| know what my teacher expects me to do 55.1% 32.0% 7.9% 5.0%
My teacher is easy to understand 50.0% 29.8% 12.4% 7.8%
| am interested in what my teacher says 52.3% 28.5% 12.4% 6.8%
My teacher gives me interesting things to do 45.2% 29.9% 16.8% 8.1%
My teacher has clear answers to my questions 52.3% 27.8% 13.1% 6.8%
My teacher is good at explaining physics 56.4% 25.1% 10.7% 7.8%
My teacher lets me show what | have learned 40.9% 33.2% 17.0% 8.9%
My teacher does a variety of things to help us learn 51.6% 29.3% 12.1% 7.0%
M_y teacher tells me how to do better when | make a 54.5% 30.6% 920 5.8%
mistake
My teacher listens to what | have to say 57.8% 27.0% 9.0% 6.2%
How much do you agree with these statements Agree Agree Disagree Disagree
about physics? a lot a little a little a lot
I usually do well in physics 36.5% 35.7% 17.8% 9.9%
Physics is more difficult for me than for many of my 12.6% 23.3% 32 1% 31.9%
classmates
Physics is not one of my strengths 17.5% 26.7% 27.6% 28.2%
I learn things quickly in physics 27.5% 34.9% 25.9% 11.7%
I am good at working out difficult physics problems 25.0% 31.2% 26.9% 16.8%
My teacher tells me | am good at physics 31.8% 36.7% 20.8% 10.7%
Physics is harder for me than any other subject 16.3% 22.2% 29.5% 32.0%
Physics makes me confused 17.7% 25.9% 27.2% 29.2%
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How much do you agree with these statements about Agree Agree Disagree Disagree
learning science a lot a little a little a lot

| think learning science will help me in my life 49.6% 32.2% 11.3% 6.9%

| need science to learn other school subjects 32.3% 32.5% 24.3% 10.9%
| need to do V\_/eII _in s_cience to get into the university 47 5% 26.2% 16.0% 10.2%
or vocational institution

I need to do well in science to get the job | want 41.3% 21.0% 21.1% 16.6%
I would like a job that involves using science 31.9% 17.9% 23.0% 27.2%
It is important to learn about science to get ahead in 42.9% 32 204 15.0% 9.9%
the world

Learning science will give me more job opportunities 47 4% 27 5% 14.8% 10.3%
when | am an adult

My parents think that it is important that | do well in 50.0% 28.3% 13.1% 8.5%
science

It is important to do well in science 53.6% 28.1% 10.3% 8.0%
How often does your teacher give you 3-4 times 1-2 times Less than

homework in the following subjects? Everyday a week a week once a week Never
Mathematics 72.6% 19.9% 4.0% 1.8% 1.6%
Biology 3.5% 10.2% 28.0% 22.4% 35.8%
Geography 6.5% 7.2% 27.3% 34.3% 24.6%
Chemistry 3.6% 8.9% 21.5% 16.5% 49.5%
Physics 6.2% 20.7% 38.7% 25.2% 9.2%
How many minutes do you usually No 1-15 16-30 31-60 61-90 More than
spend on your homework? homework | minutes minutes minutes minutes | 90 minutes

Mathematics 2.4% 32.0% 43.3% 16.4% 3.9% 2.0%
Biology 6.9% 18.0% 35.4% 27.2% 7.9% 4.5%
Geography 8.3% 49.4% 26.2% 10.6% 3.3% 2.1%
Chemistry 10.8% 17.7% 36.4% 24.7% 6.4% 4.0%
Physics 3.3% 26.9% 39.9% 22.4% 5.1% 2.4%
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B. Maltese Heads of School Responses

Approximately what percentages of students in your

school have the following backgrounds? 0-10% 11-25% 26-50% 51-100%
Come from economically disadvantaged homes 72.3% 21.3% 6.4% 0.0%
Come from economically affluent homes 42.6% 21.3% 8.5% 27.7%

Approximately what percentages of students in your

school have English as their native language? Frequency Percentage
More than 90% 2 4.3%
76 to 90% 2 4.3%
51 to 75% 2 4.3%
26 to 50% 0 0.0%
25% or less 41 87.2%

How many people live in the city, town, or area

where your school is located? Frequency Percentage
15,001 to 30,000 9 19.1%
3,001 to 15,000 29 61.7%
3,000 or fewer 9 19.1%

Which best describes the immediate area in which

your school is located? Frequency Percentage
Medium size city or large town 9 19.1%
Small town or village 34 72.3%
Remote rural 4 8.5%

Does your school provide a place and assistance to

students to do their schoolwork before/after school? Frequency Percentage
Provides a place and assistance to students 3 6.4%
Provides a place but no assistance to students 10 21.3%
Does not provide a place and assistance to students 34 72.3%

How many computers (including tablets) does your

school have for use by Year 9 students? Frequency Percentage
30 or less 16 34.0%
31- 60 20 42.6%
More than 60 11 23.4%

Are the following available in your school? Yes No
Science laboratory 100.0% 0.0%
Assistance to teachers during lab science sessions 92.4% 7.6%
School library 97.9% 2.1%
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Does your school provide free meals for students? Ys(,etz'd?r:tzn Ye;;g;tosme No
Breakfast 0.0% 6.4% 93.6%
Lunch 0.0% 4.3% 95.7%

As a general school policy, is student achievement

used to assign Year 9 students to classes? Yes No
For mathematics classes 58.7% 41.3%
For science classes 35.6% 64.4%
How many books (print and digital) with different titles
does your school library have? Print Digital
250 or fewer 0.0% 94.9%
251-500 8.7% 2.6%
501-2,000 30.4% 0.0%
2,001-5,000 19.6% 0.0%
5,001-10,000 28.3% 2.6%
More than 10,000 13.0% 0.0%
How many titles of magazines and other periodicals
(print and digital) does your school library have? Print Digital
0 4.3% 66.7%
1-5 47.8% 25.6%
6-10 26.1% 0.0%
11-30 17.4% 5.1%
31 or more 4.3% 2.6%
How much is your school affected by a shortage or
inadequacy of general school resources? Not at all A little Some A lot
Instructional materials (e.g., textbooks) 80.9% 8.5% 4.3% 6.4%
Supplies (e.g., papers, pencils, materials) 87.2% 8.5% 2.1% 2.1%
School buildings and grounds 42.6% 36.2% 8.5% 12.8%
Heating/cooling and lighting systems 51.1% 31.9% 14.9% 2.1%
Instructional space (e.g., classrooms) 42.6% 34.0% 14.9% 8.5%
Technologically competent staff 51.1% 31.9% 10.6% 6.4%
Audio-visual resources for delivery of instruction 78.3% 15.2% 2.2% 4.3%
Computer technology for teaching and learning 55.3% 23.4% 17.0% 4.3%
Resources for students with disabilities 29.8% 44.7% 14.9% 10.6%

How much is your school affected by a shortage or
inadequacy of resources for mathematics instruction? Not at all A little Some A lot
Teachers with a specialization in mathematics 83.0% 10.6% 4.3% 2.1%
_Compu_ter software/ applications for mathematics 48.9% 34.0% 17.0% 0.0%
instruction
Library resources relevant to mathematics instruction 46.8% 31.9% 19.1% 2.1%
Calculators for mathematics instruction 85.1% 10.6% 2.1% 2.1%
Concrete objects or materials to help students 48.9% 34.0% 14.9% 2 1%
understand quantities or procedures
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How much is your school affected by a shortage or
inadequacy of resources for science instruction? Not at all A little Some A lot
Teachers with a specialization in science 83.0% 8.5% 6.4% 2.1%
icr:lg?ﬁcutitg; software/ applications for science 48.9% 31.9% 14.9% 4.3%
Library resources relevant to science instruction 53.2% 25.5% 19.1% 2.1%
Calculators for science instruction 87.2% 8.5% 4.3% 0.0%
Science equipment and materials for experiments 66.0% 23.4% 4.3% 6.4%
How would you characterize each of the following within
your school? Very high High Medium Low Very low
;’gz;hers understanding of the school’s curricular 34.0% 511% 14.9% 0.0% 0.0%
'Sl'gsggre;séucirﬁglrﬁfnﬁf success in implementing the 21 3% 63.8% 14.9% 0.0% 0.0%
Teachers’ expectations for student achievement 23.4% 61.7% 12.8% 2.1% 0.0%
;’Cesi(;r\]/eer;em;]c:rkmg together to improve student 14.9% 57 4% 21 3% 6.4% 0.0%
Teachers’ ability to inspire students 8.5% 70.2% 21.3% 0.0% 0.0%
Parental involvement in school activities 8.5% 27.7% 38.3% 14.9% 10.6%
feigc?;ttaol Icé(;rrr:]mltment to ensure that students are 13.0% 41.3% 34.8% 8.7% 2 204
Parental expectations for student achievement 39.1% 43.5% 17.4% 0.0% 0.0%
Parental support for student achievement 13.0% 39.1% 43.5% 4.3% 0.0%
zggggtnilicp;?;ﬁgg;gr the school to maintain high 23.9% 45 7% 28.3% 2 204 0.0%
Students’ desire to do well in school 19.6% 41.3% 37.0% 2.2% 0.0%
Students’ ability to reach school’'s academic goals 8.7% 50.0% 41.3% 0.0% 0.0%
Students’ respect for classmates who excel in school 10.9% 52.2% 34.8% 2.2% 0.0%
To what degree is each of the following a problem Not a Minor Moderate Serious
among Year 9 students in your school? problem problem problem problem
Arriving late at school 59.6% 34.0% 4.3% 2.1%
Absenteeism (i.e., unjustified absences) 51.1% 40.4% 6.4% 2.1%
Classroom disturbance 23.4% 51.1% 21.3% 4.3%
Cheating 55.3% 38.3% 4.3% 2.1%
Swearing 63.8% 25.5% 8.5% 2.1%
Vandalism 46.8% 40.4% 10.6% 2.1%
Theft 67.4% 28.3% 2.2% 2.2%
Intimidation or verbal abuse among students 17.0% 68.1% 12.8% 2.1%
Physical injury to other students 60.9% 30.4% 6.5% 2.2%
Intimidation or verbal abuse of teachers or staff 68.1% 25.5% 2.1% 4.3%
Physical injury to teachers or staff 95.7% 2.1% 0.0% 2.1%
How difficult was it to fill Year 9 teaching vacancies No Easy to fill Somewhat Very
for this school year for the following subjects? vacancies vacancies difficult difficult
Mathematics 74.5% 17.0% 8.5% 0.0%
Science 61.7% 29.8% 8.5% 0.0%
Other 37.0% 39.1% 21.7% 2.2%
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To what degree is each of the following a problem Not a Minor Moderate Serious
among teachers in your school? problem problem problem problem

Arriving late or leaving late 53.2% 42.6% 2.1% 2.1%

Absenteeism 53.2% 36.2% 8.5% 2.1%
Does your school currently use any incentives to recruit

or retain Year 9 teachers in the following fields? Yes No

Mathematics 10.6% 89.4%

Science 12.8% 87.2%

Other 10.9% 89.1%
How many years will you have been a Head of school? Altogether At this school
0-4 years 55.3% 66.0%
5-9 years 19.0% 23.4%
10-19 years 21.3% 6.4%
20 years or more 4.4% 4.2%

What is the highest level of formal education
you have completed? Frequency Percentage

Did not. complete Baphelor's Degree or, Vocational 0 0.0%
Education and Training Degree or equivalent level

Bac_hglor's Degree, Voc_ational Education and 20 42 5%
Training Degree or equivalent level

Master's or equivalent level 26 55.3%
Doctorate or equivalent level 1 2.2%

Do you hold the following degrees in
educational leadership? Yes No

Master's or equivalent level 59.6% 40.4%
Doctorate or equivalent level 0.0% 100.0%
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C. Maltese Mathematics Teachers’ Responses

By the end of this school year, how many years will you
have been teaching? Frequency Percentage
0-4 years 49 23.0%
5-9 years 51 23.9%
10-19 years 81 38.1%
20 years or more 32 15.0%
How old are you? Frequency Percentage
Under 25 25 11.7%
25-29 46 21.6%
30-39 87 40.8%
40-49 37 17.4%
50-59 13 6.1%
60 or more 5 2.3%
Highest level of formal education completed Freqguency Percentage
Upper secondary 3 1.4%
Short-cycle tertiary 12 5.6%
Bachelor’s or equivalent 171 80.2%
Master’s or equivalent 27 12.7%
During your tertiary education, what was your major
or main area(s) of study? Frequency Percentage
Mathematics 184 87.6%
Biology 2 1.0%
Physics 62 29.5%
Chemistry 5 2.4%
Geography 1 0.5%
Education - Mathematics 158 75.2%
Education - Science 33 15.7%
Education - General 99 47.1%
Other 60 28.6%
Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot
This school is located in a safe neighbourhood 71.8% 20.2% 7.5% 0.5%
| feel safe at this school 70.4% 24.9% 3.8% 0.9%
This_, s_chool‘s security policies and practices are 51.2% 32.9% 12.7% 3.3%
sufficient
The students behave in an orderly manner 34.3% 44.1% 14.1% 7.5%
The students are respectful of the teachers 34.7% 43.2% 16.4% 5.6%
The students respect school property 31.0% 41.8% 20.2% 7.0%
This school has clear rules about student conduct 49.8% 38.0% 10.3% 1.9%
This _school’s rules are enforced in a fair and 40.4% 37.6% 20.2% 1.9%
consistent manner
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What is your gender? Frequency Percentage
Male 137 64.3%
Female 76 35.7%
How would you characterize each of the following
within your school? Very high High Medium Low Very low
;’(e):lcshers understanding of the school’s curricular 35 7% 48.8% 13.6% 1.9% 0.0%
Teachfers degree of success in implementing the 24 4% 54 50 18.3% 2 3% 0.5%
school’s curriculum
Teachers’ expectations for student achievement 23.0% 51.6% 21.1% 3.8% 0.5%
Teaphers working together to improve student 19.2% 45.1% 31.5% 2.8% 1.4%
achievement
Teachers’ ability to inspire students 17.4% 55.9% 25.8% 0.5% 0.5%
Parental involvement in school activities 3.3% 28.2% 39.0% 23.0% 6.6%
Parental commitment to ensure that students are 2.8% 32 4% 43.2% 16.9% 4.7%
ready to learn
Parental expectations for student achievement 16.4% 45.1% 30.5% 5.6% 2.3%
Parental support for student achievement 4.7% 33.3% 44.6% 14.6% 2.8%
Parental pressure for the school to maintain high o o 0 0 0
academic standards 15.0% 37.6% 33.8% 10.3% 3.3%
Students’ desire to do well in school 8.9% 42.7% 38.0% 8.9% 1.4%
Students’ ability to reach school's academic goals 6.1% 37.1% 49.3% 6.1% 1.4%
Students’ respect for classmates who excel in school 8.9% 44.6% 39.0% 5.6% 1.9%
Clarity of the school’'s educational objectives 15.1% 55.2% 25.9% 3.3% 0.5%
Collaboration bet_ween s_chool leadership and 13.6% 45.5% 33.8% 6.1% 0.9%
teachers to plan instruction
Amount of |nstructlpnal support provided to teachers 12.2% 49.3% 33.3% 4.7% 0.5%
by school leadership
School leadership’s support for teachers’ professional 20.2% 50.7% o5 4% 8% 0.9%
development
. Not a Minor Moderate Serious
In your current school, how severe is each problem?
problem problem problem problem
The school building needs significant repair 47.4% 33.3% 12.7% 6.6%
Teachers do not have adequate workspace 32.4% 35.7% 22.1% 9.9%
Teach_ers do not haye adequate instructional 45.1% 32.9% 19.2% 2 8%
materials and supplies
The school classrooms are not cleaned often enough 54.5% 32.9% 8.9% 3.8%
The school classrooms need maintenance work 48.4% 32.9% 13.1% 5.6%
Teachers do not have adequate technological 50.7% 26.8% 14.6% 8.0%
resources
Teachers do not have adequate support for using 46.9% 33.8% 15.0% 4.2%
technology
How many students are in this class? Frequency Percentage
Less than 15 48 23.1%
15-20 72 34.6%
21-25 79 38.0%
More than 25 9 4.3%
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How often do.you hqve the following types of Very often Often Sometimes [Almost never
interactions with other teachers?
Discuss how to teach a particular topic 24.9% 36.2% 29.1% 9.9%
Collaborate in planning/preparing instruction material 21.6% 26.8% 36.6% 15.0%
Share what | learnt about my teaching experiences 21.1% 30.5% 39.0% 9.4%
Visit another classroom to learn more about teaching 3.3% 3.8% 16.4% 76.5%
Work together to try out new ideas 12.3% 19.8% 45.8% 22.2%
Work as a group on implementing the curriculum 21.1% 24.9% 38.5% 15.5%
Worl_< vv_ith _teacher_s from other grades to ensure 12.7% 21 6% 45.1% 20.7%
continuity in learning
How often do yl;)u_ feel the following way about Very often Often Sometimes |Almost never
eing a teacher?
I am content with my profession as a teacher 54.5% 33.3% 12.2% 0.0%
| am satisfied with being a teacher at this school 50.2% 31.5% 16.0% 2.3%
| find my work full of meaning and purpose 41.3% 39.0% 19.2% 0.5%
I am enthusiastic about my job 46.7% 39.2% 13.7% 0.5%
My work inspires me 45.8% 36.3% 17.5% 0.5%
I am proud of the work | do 60.1% 27.7% 11.7% 0.5%
| am going to continue teaching for as long as | can 45.3% 31.6% 19.3% 3.8%
Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot
There are too many students in the classes 23.5% 44.6% 19.2% 12.7%
| have too much material to cover in class 50.2% 35.2% 10.8% 3.8%
| have too many teaching hours 16.4% 39.0% 30.5% 14.1%
| need more time to prepare for class 31.9% 43.2% 21.6% 3.3%
I need more time to assist individual students 60.4% 32.1% 6.6% 0.9%
| feel too much pressure from parents 6.2% 32.7% 42.2% 19.0%
| have d_ifficulty keeping up with all of the changes to 9.9% 35.8% 36.3% 17.9%
the curriculum
| have too many administrative tasks 16.9% 36.2% 31.5% 15.5%
How often do you do the following in Almost every | About half Some

teaching this class? lesson the lessons lessons Never
Relate the lesson to students’ daily lives 39.4% 34.1% 26.4% 0.0%
Ask students to explain their answers 54.3% 28.8% 16.8% 0.0%
Ask _students to complete challt_anging gxercises that 19.7% 28.8% 48.1% 3.4%
require them to go beyond the instruction
Encourage classroom discussions among students 33.7% 26.0% 38.9% 1.4%
Link new content to students’ prior knowledge 69.7% 26.9% 3.4% 0.0%
Ask students to give their problem solving procedure 37.0% 34.1% 27.4% 1.4%
Encourage students to express their ideas in class 65.4% 22.6% 12.0% 0.0%

In a typical week, how much time do you spend
teaching mathematics to the students in this class? Frequency Percentage

200 minutes or less 119 58.3%
201-240 81 39.7%
More than 240 minutes 4 2.0%
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In your view, to what extent do the following limit
g how you teach this class? ’ Not at all Some Alot

Students lacking prerequisite knowledge or skills 7.2% 54.3% 38.5%
Students suffering from lack of basic nutrition 73.1% 23.6% 3.4%
Students suffering from not enough sleep 46.6% 50.0% 3.4%
Disruptive students 24.0% 56.3% 19.7%
Uninterested students 17.3% 59.1% 23.6%
Students with physical disabilities 83.2% 14.9% 1.9%
(?it::t()eilrilttisé;/vith mental, emotional, or psychological 42 8% 49 5% 7 70

How many Year 9 stydents experienpe difficulties Frequency Percentage

understanding spoken English?

0 79 38.2%
1-2 25 12.0%
3-5 43 20.8%
6-10 32 15.5%
More than 10 28 13.5%
In hing mathemati his cl how woul . . .
chtgfe::cter?ze %uer csﬁl%éﬁée isncdecl)sir?é] tt?e folcl):vxﬁnygo’?u very high High Medium Low
Inspiring students to learn mathematics 30.4% 53.6% 15.5% 0.5%
Showing students problem solving strategies 32.9% 52.7% 13.5% 1.0%
Providing challenging tasks for the highest achievers 23.2% 43.0% 29.0% 4.8%
Adapting my teaching to engage students’ interest 30.4% 57.0% 12.1% 0.5%
:tzltphigg]ztilicéents appreciate the value of learning 34.0% 50.5% 14.6% 1.0%
Assessing student comprehension of mathematics 31.9% 56.5% 11.6% 0.0%
Improving the understanding of struggling students 25.7% 53.9% 19.4% 1.0%
Making mathematics relevant to students 28.0% 53.6% 16.9% 1.4%
Developing students’ higher-order thinking skills 21.4% 47.6% 27.7% 3.4%

In teaching mathematics to this class, how often Almost every | About half Some

do you ask students to do the following? lesson the lessons lessons Never

Listen to me explain new mathematics content 54.8% 29.3% 15.9% 0.0%
Listen to me explain how to solve problems 46.2% 28.4% 24.0% 1.4%
Memorize rules, procedures, and facts 15.4% 31.7% 44.2% 8.7%
Work problems (individually/peers) with my guidance 41.8% 38.0% 19.7% 0.5%
\é\llj?élgrf)égbflr%nr;sr:‘%gether in the whole class with direct 35.1% 38.9% 24 5% 1.4%
Work problems (individually or with peers) while | am 10.1% 20.2% 29.3% 20.4%
occupied by other tasks
Work on problems for w_hich there is no immediately 3.9% 19 3% 54.1% 22 7%
obvious method of solution
Take a written test or quiz 1.9% 8.7% 80.8% 8.7%
Work in mixed ability groups 10.6% 17.4% 56.0% 15.9%
Work in same ability groups 3.9% 17.9% 47.3% 30.9%
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Are the students in this class permitted to use
calculators during mathematics lessons? Frequency Percentage
Yes, with unrestricted use 62 30.0%
Yes, with restricted use 145 70.0%
No, calculators are not permitted 0 0.0%
How often do students in this class use calculators in | Almost every | About half Some
their mathematics lessons for the following activities? lesson the lessons lessons Never
Check answers 52.2% 24.2% 22.2% 1.4%
Do routine computations 43.2% 37.9% 18.9% 0.0%
Solve complex problems 45.9% 27.1% 21.7% 5.3%
Explore number concepts 22.3% 25.7% 45.1% 6.8%
Do the students in this class have computers/tablets
available to use during their mathematics lessons? Frequency Percentage
Yes 9 4.3%
No 199 95.7%
If computers are available, what access do the
students have to these computers? Yes No
Each student has a computer 0 9
The class has computers that students can share 2 7
The sqhool has computers that the class can use 9 0
sometimes
If computers are available, how often do the students |Almost every |Once or twice |Once or twice Almost
do these activities on computers during lessons? day a week a month never
Explore mathematics principles and concepts 0 4 4
Practice skills and procedures 1 4 4
Look up ideas and information 0 4 5
Process and analyze data 0 5 4
Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Numbers before this year this year not introduced
Computing with whole numbers 87.4% 12.1% 0.5%
Comparing and ordering rational numbers 73.8% 24.3% 1.9%
gomputing with rational numbers (fractions, 59.7% 39.8% 0.5%
ecimals, and integers)
Concepts of irrational numbers 22.3% 29.1% 48.5%
Problem solving involving percentages or proportions 25.9% 66.8% 7.3%
How often do you usually assign mathematics
homework to the students in this class? Frequency Percentage
I do not assign mathematics homework 7 3.4%
Less than once a week 4 1.9%
1 or 2 times a week 12 5.8%
3 or 4 times a week 61 29.5%
Every day 123 59.4%
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Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Algebra before this year this year not introduced
Simplifying and evaluating algebraic expressions 35.4% 58.3% 6.3%
Simple linear equations and inequalities 17.5% 66.0% 16.5%
Simultaneous (two variables) equations 1.0% 51.5% 47.6%
Numeric, algebralc,. and geqmetrlc patterns or 17.5% 61.7% 20.9%
sequences (extension, missing terms, patterns)
Representation of functl_ons as ordered pairs, tables, 13.1% 59.7% 27 20
graphs, words, or equations
Properties of functions (slopes, intercepts, etc.) 10.7% 52.9% 36.4%
Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Geometry before this year this year not introduced
Geometrlc_ properties of _angles and geometric 49.8% 47 8% 2 4%
shapes (triangles, quadrilaterals, and polygons)
Congruent figures and similar triangles 1.0% 9.2% 89.9%
Rel_atlonsh_lp between three-dlmer_]smnal shapes and 16.9% 30.9% 52 206
their two-dimensional representations
Using appropnate mea}surement formulas for areas, 16.4% 70.5% 13.0%
volumes perimeters, circumferences, surface areas)
Points on the Cartesian plane 42.0% 40.1% 17.9%
Translation, reflection, and rotation 35.7% 15.9% 48.3%
Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in class have been taught Data and Chance | before this year this year not introduced
Characterlstlcs_of _datg sets (mean, median, mode, 40.1% 45.4% 14.5%
and shape of distributions)
Interprt_etlng data sets(e.g., draw conclusions, make 16.0% 31.6% 52 4%
predictions)
Judg_lng, predicting, and determining the chances of 27 1% 27 5% 45 4%
possible outcomes
When you assign mathematics homework to the
students how many minutes do you usually assign? Frequency Percentage
15 minutes or less 49 24.5%
16-30 minutes 120 60.0%
31-60 minutes 31 15.5%
61-90 minutes 0 0.0%
More than 90 minutes 0 0.0%
How often do you do the following with the mathematics .
) : Almost always Sometimes Almost never
homework assignments for this class?
Correct assignments and give feedback to students 41.0% 57.0% 2.0%
Have students correct their own homework 54.0% 32.5% 13.5%
Discuss the homework in class 85.0% 14.5% 0.5%
Monitor whether or not the homework was completed 80.9% 19.1% 0.0%
Use the homework to contribute towards students 48.5% 45.5% 6.0%
grades or marks
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How much emphasis do you place on the following Major Some Little or no
sources to monitor students’ progress in mathematics? emphasis emphasis emphasis
Assessment of students’ ongoing work 74.3% 25.2% 0.5%
Classroom tests (teacher-made or textbook tests) 54.4% 36.4% 9.2%
National or regional achievement tests 37.6% 30.2% 32.2%
In the past two years, have you participated in
professional development in any of the following? Frequency Percentage
Mathematics content 102 45.1%
Mathematics pedagogy/instruction 126 59.9%
Mathematics curriculum 113 53.7%
Integrating information technology into mathematics 121 57.4%
Improvmg.students critical thinking or problem 74 33.3%
solving skills
Mathematics assessment 86 41.3%
Addressing individual students’ needs 92 43.8%
How well prepared do you feel you are Not Very well Somewhat Not well
to teach Numbers? applicable prepared prepared prepared
Computing with whole numbers 16.1% 81.0% 2.8% 0.0%
Comparing and ordering rational numbers 14.2% 82.9% 2.8% 0.0%
Computing with rational numbers (fractions, 0 0 o 0
decimals, and integers) 5:1% 90.0% 4.3% 0.0%
Concepts of irrational numbers 32.4% 53.8% 12.9% 1.0%
Problem solving involving percentages or proportions 4.3% 91.4% 4.3% 0.0%
How well prepared do you feel you are Not Very well Somewhat Not well
to teach Algebra? applicable prepared prepared prepared
Simplifying and evaluating algebraic expressions 8.1% 87.7% 4.3% 0.0%
Simple linear equations and inequalities 10.9% 84.4% 4.7% 0.0%
Simultaneous (two variables) equations 24.6% 72.0% 2.8% 0.5%
Numeric, algebralc,_ and geo_metrlc patterns or 9.0% 82.0% 9.0% 0.0%
sequences (extension, missing terms, patterns)
Representation of functl_ons as ordered pairs, tables, 10.0% 82.0% 8.0% 0.0%
graphs, words, or equations
Properties of functions (slopes, intercepts, etc.) 15.7% 74.8% 9.5% 0.0%
How well prepared do you feel you are Not Very well Somewhat Not well
to teach Geometry? applicable prepared prepared prepared
Geometrlc_ properties of gngles and geometric 6.3% 90.8% 2. 9% 0.0%
shapes (triangles, quadrilaterals, and polygons)
Congruent figures and similar triangles 55.5% 40.2% 4.3% 0.0%
Rel_atlonsh_lp bet\{veen three-dlmer_lsmnal shapes and 30.3% 57 7% 11.5% 0.5%
their two-dimensional representations
Using appropriate measurement formulas for areas, 7.7% 88.5% 3.8% 0.0%
volumes perimeters, circumferences, surface areas
Points on the Cartesian plane 14.4% 81.3% 4.3% 0.0%
Translation, reflection, and rotation 39.7% 53.1% 7.2% 0.0%

202




Appendix

How well prepared do you feel you are Not Very well Somewhat Not well
to teach Data and Chance? applicable prepared prepared prepared
Characterlstlcs_of _data_t sets (mean, median, mode, 14.4% 80.4% 5.30% 0.0%
and shape of distributions)
Interprgtlng data sets (e.g., draw conclusions, make 32 7% 53 4% 13.9% 0.0%
predictions)
Judg_lng, predicting, and determining the chances of 19.7% 68.8% 11.5% 0.0%
possible outcomes
In the past two years, how many hours have you spent
in all in formal in-service/professional development? Frequency Percentage
None 29 13.7%
Less than 6 hours 41 19.4%
6-15 hours 62 29.4%
16-35 hours 55 26.1%
More than 35 hours 24 11.4%
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D. Maltese Science Teachers’ Responses

Subjects taught Frequency Percentage
Physics 261 42.9%
Biology 119 19.6%
Chemistry 86 14.1%
Geography 129 21.2%
Integrated Science 13 2.1%
By the end of this school year, how many years will you
have been teaching? Frequency Percentage
0-4 years 156 28.0%
5-9 years 140 25.1%
10-19 years 173 31.0%
20 years or more 89 15.9%
What is your gender? Frequency Percentage
Male 389 69.6%
Female 170 30.4%
How old are you? Frequency Percentage
Under 25 64 11.4%
25-29 158 28.3%
30-39 174 31.1%
40-49 111 19.9%
50-59 46 8.2%
60 or more 6 1.1%
Highest level of formal education completed Frequency Percentage
Upper secondary 3 .5%
Short-cycle tertiary 7 1.3%
Bachelor’s or equivalent 425 76.0%
Master’s or equivalent 118 21.1%
Doctor or equivalent 6 1.1%
During your tertiary education, what was your major
or main area(s) of study? Freqguency Percentage
Mathematics 145 26.2%
Biology 186 33.6%
Physics 238 43.0%
Chemistry 143 25.8%
Geography 120 21.7%
Education - Mathematics 79 14.3%
Education - Science 234 42.5%
Education - General 207 37.4%
Other 124 22.5%
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How would you characterize each of the following
within your school? Very high High Medium Low Very low
;’g:lcshers understanding of the school’s curricular 37.6% 48.4% 13.1% 0.5% 0.4%
l—c?:ggl?srscudr?iglrﬁfn?f success in implementing the 22 9% 54.7% 20.6% 1.3% 0.5%
Teachers’ expectations for student achievement 24.0% 49.1% 24.7% 2.0% 0.2%
;';?icer\]lzr;g\:ﬁrkmg together to improve student 20.1% 48.0% 27 204 4.3% 0.4%
Teachers’ ability to inspire students 18.6% 55.4% 25.1% 0.9% 0.0%
Parental involvement in school activities 5.4% 19.7% 48.1% 20.8% 5.9%
Egg;tt?)l I(;(;Tnmltment to ensure that students are 6.1% 24.8% 46.4% 18.3% 4.3%
Parental expectations for student achievement 14.7% 36.3% 40.8% 6.5% 1.8%
Parental support for student achievement 5.6% 24.9% 53.2% 13.4% 2.9%
Zs;zgtglicpgzﬁg;ercjgr the school to maintain high 14.0% 35.1% 38.4% 9.9% 2 706
Students’ desire to do well in school 9.0% 38.0% 45.7% 5.9% 1.4%
Students’ ability to reach school's academic goals 4.5% 34.9% 51.3% 8.1% 1.3%
Students’ respect for classmates who excel in school 6.3% 37.3% 44.3% 9.3% 2.7%
Clarity of the school’s educational objectives 16.7% 48.0% 30.3% 2.9% 2.2%
Collaboration bet_ween s_chool leadership and 16.3% 42 7% 31.5% 5.7% 3.8%
teachers to plan instruction
Q;ﬂsocuhngoﬁfller;sgrelgﬂiopnal support provided to teachers 13.8% 45.7% 30.1% 75% 2 9%
Sg\r/w:lc;lp:;aedn?rshlp s support for teachers’ professional 17.7% 52 1% 24 7% 4.3% 1.3%
Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree
with each of the following statements a lot a little a little a lot
This school is located in a safe neighbourhood 73.3% 16.6% 8.8% 1.3%
| feel safe at this school 71.0% 22.7% 4.1% 2.1%
-sl—Srlfsic?ngtOOI s security policies and practices are 46.5% 36.5% 12.0% 5.0%
The students behave in an orderly manner 33.5% 39.2% 19.5% 7.7%
The students are respectful of the teachers 30.3% 43.9% 18.8% 7.0%
The students respect school property 20.8% 42.7% 28.3% 8.2%
This school has clear rules about student conduct 48.7% 33.9% 14.3% 3.0%
Ig;;iséct:ggflmsawrlzs; are enforced in a fair and 36.9% 40.1% 18.6% 4.3%
. Not a Minor Moderate Serious
In your current school, how severe is each problem?
problem problem problem problem
The school building needs significant repair 41.9% 36.5% 18.8% 2.9%
Teachers do not have adequate workspace 32.4% 37.6% 21.0% 9.0%
Teach_ers do not ha\_/e adequate instructional 42 6% 38.1% 17.0% 2304
materials and supplies
The school classrooms are not cleaned often enough 58.8% 22.6% 10.4% 8.2%
The school classrooms need maintenance work 46.8% 30.6% 18.8% 3.8%
;I'eesa(l)curliressdo not have adequate technological 49.6% 31.1% 15.9% 3.4%
:;:T;Z%ZSO not have adequate support for using 49.2% 31.1% 17.2% 2504
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How often do.you hgve the following types of Very often Often Sometimes [Almost never
interactions with other teachers?
Discuss how to teach a particular topic 21.9% 30.7% 37.7% 9.7%
Collaporate in planning and preparing instructional 20.8% 27 5% 38.2% 13.5%
materials
Share_ what | have learned about my teaching 21.9% 33.8% 35 7% 8.6%
experiences
Visit another classroom to learn more about teaching 3.8% 5.9% 19.3% 71.0%
Work together to try out new ideas 12.8% 23.9% 46.8% 16.5%
Work as a group on implementing the curriculum 19.1% 27.7% 37.5% 15.7%
Worl_< W_ith _teacher_s from other grades to ensure 11.0% 19.6% 34.1% 35.4%
continuity in learning
How often do yt())u_ feel the following way about Very often Often Sometimes [Almost never
eing a teacher?

I am content with my profession as a teacher 49.4% 37.2% 12.0% 1.4%
I am satisfied with being a teacher at this school 48.0% 35.5% 14.5% 2.0%
| find my work full of meaning and purpose 41.5% 42.6% 14.0% 2.0%
I am enthusiastic about my job 47.4% 36.9% 14.1% 1.6%
My work inspires me 39.9% 43.6% 14.5% 2.0%
I am proud of the work | do 49.9% 42.0% 6.4% 1.6%
| am going to continue teaching for as long as | can 39.8% 36.2% 18.6% 5.4%

Indicate the extent to which you agree or disagree Agree Agree Disagree Disagree

with each of the following statements a lot A little A little A lot
There are too many students in the classes 12.4% 35.8% 26.2% 25.6%
| have too much material to cover in class 51.2% 37.9% 9.3% 1.6%
I have too many teaching hours 14.5% 38.8% 34.3% 12.4%
I need more time to prepare for class 33.0% 47.0% 16.3% 3.8%
| need more time to assist individual students 53.9% 40.4% 4.7% 1.1%
| feel too much pressure from parents 4.8% 25.7% 43.6% 25.9%
| have d_ifficulty keeping up with all of the changes to 15.3% 27 8% 40.0% 16.9%
the curriculum
| have too many administrative tasks 16.1% 41.7% 26.3% 15.9%
How many students are in this class? Frequency Percentage

Less than 15 289 53.9%
15-20 180 33.6%
21-25 64 11.9%
More than 25 3 0.6%

How many Year 9 st_udents experien_ce difficulties Frequency Percentage

understanding spoken English?

0 200 37.5%
1-2 112 20.9%
3-5 91 17.1%
6-10 89 16.6%
More than 10 42 7.9%
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How often do you do the following in Almost every | About half Some
teaching this class? lesson the lessons lessons Never

Relate the lesson to students’ daily lives 66.2% 23.2% 10.6% 0.0%
Ask students to explain their answers 54.8% 30.7% 13.9% 0.6%
Ask _students to complete chaII(_englng exercises that 17.1% 34.8% 43.9% 4.1%
require them to go beyond the instruction
Encourage classroom discussions among students 37.5% 31.2% 27.5% 3.7%
Link new content to students’ prior knowledge 68.4% 24.0% 7.2% 0.4%
,srsokczgfrzzts to decide their own problem solving 13.0% 29.6% 48.9% 8.6%
Encourage students to express their ideas in class 58.5% 27.0% 13.4% 1.1%

In your view, to what extent c;lo the following limit Not at all Some Alot

how you teach this class?

Students lacking prerequisite knowledge or skills 15.3% 61.6% 23.1%
Students suffering from lack of basic nutrition 79.9% 15.8% 4.3%
Students suffering from not enough sleep 50.1% 41.3% 8.6%
Disruptive students 39.4% 40.5% 20.1%
Uninterested students 25.3% 50.7% 24.0%
Students with physical disabilities 85.3% 13.1% 1.7%
c?it:;t;a”ri]ttisé;/vnh mental, emotional, or psychological 53.7% 39.7% 6.5%

In a typical week, how much time do you spend

teaching science to the students in this class? Frequency Percentage

120 minutes or less 145 22.8%
121-160 minutes 310 63.5%
More than 240 minutes 72 13.7%

In teaching science to this class, how would you verv hiah High Medium Low
characterize your confidence in doing the following? yhg 9
Inspiring students to learn science 36.7% 49.1% 13.0% 1.3%
Ex_plammg science concepts or principles by doing 34.2% 44.9% 16.7% 4.1%
science experiments
SPtrJJ(;/é(::tr;g challenging tasks for the highest achieving 25 1% 43.2% 28.3% 3.4%
Adapting my teaching to engage students’ interest 36.0% 50.6% 13.2% 0.2%
?g:sprzgg students appreciate the value of learning 33.0% 52 20 13.0% 1.9%
Assessing students comprehension of science 27.5% 54.5% 17.2% 0.8%
Improving the understanding of struggling students 21.3% 54.8% 22.0% 1.9%
Making science relevant to students 38.2% 50.1% 11.3% 0.4%
Developing students’ higher-order thinking skills 23.9% 44.6% 28.1% 3.4%
Teaching science using inquiry methods 20.0% 45.3% 29.8% 4.9%
Do the students in this class have computers/tablets

available to use during their science lessons? Freqguency Percentage

Yes 42 7.9%
No 490 92.1%
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In teaching science to this class, how often Almost every | About half Some
do you ask students to do the following? lesson the lessons lessons Never
Listen to me explain new science content 44.1% 37.1% 17.5% 1.3%
;)eb:,erve natural phenomena and describe what they 17.0% 48.1% 32 3% 2 6%
_\Natch_ me demonstrate an experiment or 4.9% 31.3% 54.9% 8.9%
investigation
Design or plan experiments or investigations 0.9% 22.6% 62.3% 14.1%
Conduct experiments or investigations 2.6% 37.3% 49.2% 10.9%
Present data from experiments or investigations 2.3% 28.2% 58.4% 11.1%
Interpret data from experiments or investigations 2.1% 32.3% 55.1% 10.6%
Use evidence frpm experiments or investigations to 8.1% 37 4% 47 4% 7 206
support conclusions
Read their textbooks or other resource materials 17.0% 27.4% 36.0% 19.6%
Have students memorize facts and principles 9.6% 21.9% 51.4% 17.0%
Use scientific formulas and laws to solve routine 12.5% 27 3% 34.8% 25 4%
problems
Do field work outside of class 0.4% 3.2% 52.0% 44.4%
Take a written test or quiz 0.4% 8.5% 85.7% 5.5%
Work in mixed ability groups 11.7% 24.3% 53.4% 10.6%
Work in same ability groups 1.7% 15.7% 51.2% 31.4%
If computers are available, what access do the
students have to these computers? Yes No
Each student has a computer 37
The class has computers that students can share 12
The school has computers that the class can use 14
sometimes
If computers are available, how often do the students |Almost every |Once or twice |Once or twice Almost
do these activities on computers during lessons? day a week a month never
Practice skills and procedures 2.4% 19.0% 38.1% 40.5%
Look up ideas and information 0.0% 40.5% 26.2% 33.3%
Do scientific procedures or experiments 2.4% 14.3% 42.9% 40.5%
Study natural phenomena through simulations 4.8% 40.5% 23.8% 31.0%
Process and analyze data 0.0% 28.6% 33.3% 38.1%
Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Biology before this year this year not introduced
leferc_snces among major taxonomic groups of 25 6% 31.4% 43.0%
organisms
Major organs and organ systems in humans and 21.0% 14.3% 64.7%
other organisms
CeIIs_, thelr structure and func_tlons, including 21.3% 34.0% 44.7%
respiration and photosynthesis as cellular processes
Life cycles, sexual reproduction, and heredity 15.4% 5.9% 78.7%
Role of variation and adaptation in survival/extinction 18.6% 13.0% 68.4%
of species in a changing environment
Interdependence of populations of organisms in an 26.3% 16.0% 57.7%
ecosystem
Hume}n h_ealth _and_ the importance of diet and 24.9% 11.1% 64.0%
exercise in maintaining health
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Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Chemistry before this year this year not introduced
Classification, composition, and particulate structure 25 7% 28.4% 45.9%
of matter
Physical and chemical properties of matter 26.3% 30.8% 43.0%
Mixtures and solutions 25.2% 27.3% 47.5%
Properties and uses of common acids and bases 24.7% 15.6% 59.7%
Chemical change 13.5% 24.4% 62.1%
The role of electrons in chemical bonds 8.8% 28.9% 62.3%
Choose the response that best describes when the Mostly taught Mostly taught Not yet taught or
students in this class have been taught Physics before this year this year not introduced
Physical states and changes in matter 12.1% 50.5% 37.4%
Energy forms, transformations, heat, and 8.8% 44.0% 47 2%
temperature
Basic properties/behaviours of light 6.3% 13.9% 79.8%
Electric circuits and properties and uses of 730 4.8% 87.9%
permanent magnets and electromagnets
Forces and motion 9.1% 55.9% 35.0%
Choose the response that best describes when the
students in clasps have been taught Earth Science bMostIy taught Most_ly taught Not yet taught or
topics efore this year this year not introduced
Earth’s structure and physical features 33.9% 14.7% 51.4%
Earth’s processes, cycles, and history 20.3% 27.7% 52.0%
Earth’s resources, their use and conservation 17.7% 29.6% 52.7%
Earth in the solar system and the universe 15.9% 15.2% 68.9%
How often do you usually assign science homework to
the students in this class? Frequency Percentage
I do not assign science homework 20 3.8%
Less than once a week 215 40.6%
1 or 2 times a week 278 52.5%
3 or 4 times a week 13 2.5%
Every day 4 0.8%
When you assign science homework to the student,
how many minutes do you usually assign? Frequency Percentage
15 minutes or less 92 18.1%
16-30 minutes 265 52.1%
31-60 minutes 132 25.9%
61-90 minutes 20 3.9%
More than 90 minutes 0 0.0%
How much emphasis do you place on the following Major Some Little or no
sources to monitor students’ progress in science? emphasis emphasis emphasis
Assessment of students’ ongoing work 71.0% 28.1% 0.9%
Classroom tests (teacher-made or textbook tests) 46.4% 46.0% 7.5%
National or regional achievement tests 34.7% 34.5% 30.9%
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In the past two years, how many hours have you spent
in all in formal in-service/professional development? Frequency Percentage
None 58 10.6%
Less than 6 hours 105 19.2%
6-15 hours 182 33.2%
16-35 hours 158 28.8%
More than 35 hours 45 8.2%

How often do you do the following with the science .
homework assignments for this class? Almost always Sometimes Almost never
Correct assignments and give feedback to students 66.9% 31.2% 2.0%
Have students correct their own homework 11.0% 56.2% 32.7%
Discuss the homework in class 49.2% 48.0% 2.8%
Monitor whether or not the homework was completed 85.4% 14.0% 0.6%
Use the homework to contribute towards students’ 69.8% 27 8% 2 4%
grades or marks
In the past two years, have you participated in
professional development in any of the following? Frequency Percentage
Science content 300 55.1%
Science pedagogy/instruction 327 60.0%
Science curriculum 328 60.3%
Integrating information technology into science 307 56.3%
Improving_students‘ critical thinking or problem- 242 44 6%
solving skills
Science assessment 203 37.2%
Addressing individual students’ needs 267 49.0%
How well prepared do you feel you are to Not Very well Somewhat Not well
teach Chemistry? applicable prepared prepared prepared
Classification, composition, and particulate structure 70.5% 24.5% 1.9% 3.0%
of matter
Physical and chemical properties of matter 68.8% 24.7% 3.4% 3.0%
Mixtures and solutions 71.8% 21.5% 3.2% 3.4%
Properties and uses of common acids and bases 74.0% 19.8% 2.8% 3.4%
Chemical change 74.2% 20.0% 1.7% 4.1%
The role of electrons in chemical bonds 73.5% 20.6% 2.4% 3.4%
How well prepared do you feel you are to Not Very well Somewhat Not well
teach Physics? applicable prepared prepared prepared
Physical states and changes in matter 45.1% 51.1% 2.3% 1.5%
Energy forms, transformations, heat, and 46.6% 49.1% 2 6% 1.7%
temperature
Basic properties/behaviours of light 54.3% 39.4% 4.5% 1.9%
Electric circuits and properties and uses of 56.8% 35.1% 5.7% 2304
permanent magnets and electromagnets
Forces and motion 46.0% 48.9% 3.6% 1.5%
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How well prepared do you feel you are to Not Very well Somewhat Not well
teach Biology? applicable prepared prepared prepared
lefer(_ences among major taxonomic groups of 67.9% 27 1% 1.3% 3.7%
organisms
Major organs and organ systems in humans and 76.2% 18.3% 2. 0% 3.50
other organisms
CeIIs_, thelr structure and func_tlons, including 67.5% 26.9% 2.0% 3.7%
respiration and photosynthesis as cellular processes
Life cycles, sexual reproduction, and heredity 76.6% 16.4% 2.6% 4.4%
Role of_var_latlon and _adaptat_lon in survival/extinction 75.5% 16.8% 4.1% 3.5%
of species in a changing environment
Interdependence of populations of organisms in an 20.1% 23 1% 3,506 3.3%
ecosystem
Huma}n hgalth .and. the importance of diet and 24.7% 19.0% 3.1% 3.3%
exercise in maintaining health
How well prepared do you feel you are to Not Very well Somewhat Not well
teach Earth Science topics? applicable prepared prepared prepared
Earth’s structure and physical features 68.9% 26.3% 2.7% 2.1%
Earth’s processes, cycles, and history 68.7% 26.1% 3.3% 1.9%
Earth’s resources, their use and conservation 56.5% 37.9% 3.7% 1.9%
Earth in the solar system and the universe 59.9% 22.7% 13.1% 4.4%
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