


FINLAND STILL
TOP-RANKING COUNTRY
BUT DROP IN SCORE POINTS
SECOND HIGHEST

Finland’s average score in scientific literacy has
dropped by 32 score points relative to 2006,
when the focus was last on science performance.

The drop amounts to nearly one full academic year’s performance.
The PISA assessment shows that every year
the basic skills in scientific literacy of over 6,000 students
in Finland are inadequate.
This increases the risk of coping with further studies
and with the demands of modern working life.
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The PISA 2015 results show that proficiency among
students in Finland is still among the best in the OECD
countries, even though the point scores have dropped
significantly. The drop is partly explained by a record
high score in the reference year of 2006, but the new
study has revealed trends that are of some concern.

The mean score points in show that
15-year-olds in Finland ranked in third place among the OECD countries
and in fifth place among all participating countries and economies.

The best OECD performer was Japan. Singapore, Japan, Estonia and
Taiwan ranked higher than Finland among all the countries and economies.
The group of countries on a par with Finland consisted of Estonia, Taiwan,
Macao (China), Canada and Vietnam. The results in all these countries
were well over the OECD average. Scientific literacy in the other Nordic
countries ranked substantially below Finland. However, the results in
Denmark and Norway were higher than the OECD average and Sweden
was in the same range as the average. Iceland was the only Nordic

country to rank clearly below the OECD average.

Finnish students were still among the best in

The level of proficiency in reading was by far the best in Singapore, followed
by a group of fairly equal proficiency consisting of Hong Kong, Canada,
Finland and Ireland. The best performer among Finland’s neighbouring
countries was Estonia, which came in sixth place, close behind the best five
countries. Reading proficiency levels in the rest of the Nordic countries
were much lower than in Finland, even though the mean scores in Norway,
Sweden and Denmark exceeded the OECD average. The mean score in
Iceland ranked below the OECD average.

has remained unchanged in Finland,
ranking among the OECD countries in shared seventh place together with
Denmark. Japan, Korea, Switzerland, Estonia, Canada and the Netherlands
ranked higher. Finland was in thirteenth place among all the participating
countries and economies. There were seven Asian countries among the
fifteen top countries and economies: Singapore, Hong Kong, Macao,
Taiwan, Japan, the region consisting of Peking, Shanghai, Jiangsu and
Guangdong, and Korea. The scores in the other Nordic countries were
lower than in Finland and Denmark. The mean scores in Norway and
Sweden exceeded the average for the OECD countries, though.
Iceland, however, ranked below the OECD average.
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GAP BETWEEN

BOYS AND GIRLS

LARGER THAN BEFORE

In the PISA 2015 international comparison
on scientific literacy, boys were on average
four point scores better than girls. In Finland,
the gap between boys and girls, 19 score
points higher for girls, was the widest in the
OECD countries. Girls in Finland came
second best among the girls in all the
participating countries and economies

after Singapore. In the comparisons among
boys, Finnish boys ranked in tenth place.

In Finland, 14% of boys and 8% of girls
performed poorly. The equivalent average
figures for the OECD countries were 24%
for girls and 22% for boys. Finland was the
only country where girls outperformed boys
among the top performers. In Finland, girls
outperformed boys in all areas of science
competencies. Boys did best on average in
the content category of physical systems,

in content knowledge and in explaining



phenomena scientifically. Girls, instead, were
equally proficient in all content, competency
and process categories.

MINIMAL DIFFERENCES
BETWEEN SCHOOLS BUT
GROWING DISPARITIES
BETWEEN DIFFERENT AREAS
Differences between schools are still minimal
in Finland relative to the participating
countries and economies. Variance in schools
on the science scale was a mere 8% of the
total score variation in the OECD countries.
Iceland was the only country where this
figure was even smaller. But the gap between
the best and the weakest schools in Finland
seems to have widened marginally relative

to the 2006 PISA survey. However, in the
vast majority of cases the between-school
performance differences were so minimal
that, taking into account the level of
precision of the survey, they can be deemed
insignificant.

The 2015 PISA study shows greater regional
differences in Finland than ever before.
The outcomes of students in metropolitan
Helsinki were substantially higher than in the
rest of the country in all content categories
of the survey. The poorest outcomes were
recorded in western and eastern Finland.
Relative to the earlier surveys, outcomes
have deteriorated the most in eastern
Finland and in rural areas whereas the level
of outcomes in metropolitan Helsinki has
remained the same and even improved.

DIFFERENCES BETWEEN
SWEDISH-SPEAKING

AND FINNISH-SPEAKING
SCHOOLS NARROWED DOWN
While the science scores in Finnish-speaking
schools have fallen substantially, those in
Swedish-speaking schools have remained
virtually unchanged. In 2006, the score
points (531) in Swedish-speaking schools
were 43 points weaker than in Finnish-

speaking schools, but in 2015 the score points
(522) had shrunk to only 9 points lower

than in Finnish-speaking schools (531). The
difference is no longer statistically significant.

The score points in mathematics
performance (520) in Swedish-speaking
schools were the best in the Nordic countries
and 10 points better than those of Finnish-
speaking schools (510). In previous PISA
surveys, the drop in performance appears
to have ceased among Swedish-speaking
students while it has continued to deteriorate
among Finnish-speaking students. This
means that Swedish-speaking students now
outperform Finnish-speaking students in
mathematics performance.

Score points in reading performance (506)
among Swedish-speakers still lag behind
Finnish-speakers (528) but the gap is now
slightly narrower, mainly owing to a lower
performance level among Finnish-speaking
students. However, attention should focus
especially on poor reading performance



among Swedish-speaking boys, as their
performance is below the OECD average and
substantially weaker than among Finnish-
speaking students.

EFFECT OF SOCIO-ECONOMIC
BACKGROUND STRONGER

THAN BEFORE

The educational background and occupation
of parents and family wealth (socio-economic
background) are linked to science proficiency
among students in all participating countries
and economies. This was the first time ever
in the PISA programme that this index was
higher (41 points) in Finland than in the
OECD countries on average (39 points).

The OECD average has remained virtually
unchanged over time whereas in Finland

it has grown steadily. When the focus was
last on scientific literacy in 2006, the index
value in the relation between socio-economic
background and science proficiency was

31 points in Finland. This was one of the

smallest figures among the participating
countries and economies.

The impact of socio-economic background
on science proficiency was the greatest in
countries such as France, Czech Republic,
New Zealand, Hungary, Singapore, the
Netherlands, and Belgium. The most
equitable countries, instead, included
Hong Kong, Iceland and Russia. Educational
equity in the rest of the Nordic countries
was better in Denmark and Norway than in
Finland. Estonia also scored much better
than Finland. Sweden, instead, fell behind
Finland and was significantly below the
OECD average.

The effect of the family’s socio-economic
background was also more transparent
than before in the reading and mathematics
proficiency of students in Finland. The
average reading proficiency level has
dropped the most in schools where there
are many students from the lowest socio-
economic backgrounds.

SCIENCE FAILS
TO MOTIVATE
It has been generally recognised in the
past decades that ever diminishing numbers
of students are interested in starting a
career in occupations that involve science.
The imbalance between the genders in
students of science has given rise to concern.
The factors underlying competencies in
science are numerous and interlinked. In
this complex web, students’ own motivation
and attitudes are intertwined with the
learning opportunities that the home and
school afford and with the expectations
and attitudes of parents and teachers.
Motivation to study science, valuing of
science and degree of confidence in scientific
knowledge were substantially below the
OECD average in Finland or at best in the
same range as the OECD average. However,
there is a strong connection between factors
related to motivation and attitudes and
scientific literacy. In Finland, the most




determining factors were related to attitudes
whereas in the OECD countries they were
related to socio-economic background.
Motivation and knowledge form a
self-perpetuating cycle, where motivation
improves knowledge and knowledge fuels
motivation. This is a cycle that should be
achieved as early as possible and then be
strengthened throughout the school years
and academic studies. This is important
not only from the viewpoint of personal
development but also from that of the whole
of society. The motivation and attitudes
of young people in Finland, especially
females, are reasons why mathematically
and scientifically talented students fail
to show interest in a career in these
fields. This, in turn, has a bearing on the
regular lamentations that the poor level of

competencies among entrants in mathematics

and science disciplines means that it is
difficult to pursue and complete studies
successfully.
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PISA 2015 is the sixth survey in the Programme for International Student Assessment
(PISA) produced through the Organisation for Economic Co-operation and Develop-
ment (OECD). PISA is a triennial survey which has been carried out since 2000, assess-
ing learning outcomes in reading and mathematical and scientific literacy. The focus

in the assessment rotates every assessment year. In 2006 and 2015 the focus was on
scientific literacy. The focus area is assessed in detail while the other areas are looked at
more briefly, mainly from the viewpoint of general developments in learning outcomes.

PISA 2015: This is the first time it was possible to assess
developments in scientific literacy in a reliable way over a
timespan of nearly a decade. Much of the science content
in this survey is the same as in the PISA 2006 assessment.
This makes it possible to examine trends in the different
science content categories.

PISA SCIENTIFIC LITERACY ASSESSES
COMPETENCIES NEEDED IN DAILY LIFE
Scientific literacy highlights, in a manner characteristic to
PISA, the need to improve student proficiency and skills
in using and interpreting science in all kinds of everyday
situations. The PISA survey responds to this challenge

by defining scientific literacy from four different angles.
The context of each specific problem may range from the
personal level of an individual to a level that encompasses
the whole world. Three different types of competencies
come into play when solving problems of a scientific
nature, namely the ability to explain phenomena
scientifically, to evaluate and design scientific enquiry and
to interpret data and evidence scientifically. To be able to
use these, the student must possess a sufficient level of
proficiency and a specific attitudinal predisposition.

In order for the PISA scientific literacy test to measure
comprehensively and reliably the students’ ability to use
and apply their scientific knowledge and skills, the range
of tasks in the test must be wide and the situations must
be as authentic as possible. This means that each question
in the science test measures one scientific content category
only: physical systems, living systems and earth and space.
In Finland, these correspond to the in subject content of
physics, chemistry, biology, health education and
geography in the school curriculum.

In addition, each task belongs to one of the following
cognitive processes: content knowledge (knowledge about
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the facts, concepts, ideas and theories related to the natural
world, procedural knowledge (knowledge of the standard
procedures that are the foundation of the diverse methods
and practices used to establish scientific knowledge) and
epistemic knowledge (an understanding of the rationale for
the common practices of scientific enquiry, the status of the
knowledge claims that are generated, and the meaning of
foundational terms such as theory, hypothesis and data).

A breakdown of the results is given in terms of overall
results, and by content and process categories and

by competencies.

BROAD AND
COMPREHENSIVE SAMPLE

The target group used in the PISA 2015 assessment
consisted of students who had reached or would reach
the age of 15 in the course of the assessment year (i.e.
those born between February 1999 and January 2000).
The material was collected from 168 schools using uniform
test arrangements. Altogether 6,431 students were
randomly selected for the survey, and 93% of the sample
students took part in the PISA test.

Owing to the nature of the sample, the likelihood of
being selected for the PISA test varied from school to
school, which may have resulted in a skewed sample
composition relative to the basic population. This, along
with potential distortions caused by non-response, was
adjusted in the statistical analyses by using weighting
coefficients from the sample for the schools and students.
By using weighting coefficients, it was possible to reach an
imputed situation in the sample that was comparable to
the basic population. In the same context, it was verified
that the outcomes related to the sample computed from
the sample data could be compared both internationally
and with earlier PISA data.
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