
FEATURES OF MATHEMATICAL THINKING
AMONG FINNISH STUDENTS IN UPPER-

SECONDARY SCHOOL
Jorma Joutsenlahti

Department of  Teacher Education
University of Tampere

Finland



Copenhagen 24.4.2008 / JoJo

•Introduction

•Theoretical framework

•Aim and perspectives

•Results



Copenhagen 24.4.2008 / JoJo

Finland and Korea, and the
partners Chinese Taipei and Hong
Kong-China, outperformed all
other countries/economies in PISA
2006.

Could we expect as
good results in
mathematics also
in Finnish upper-
secondary schools?
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AIM OF THE STUDY

Ò The main problem in the study is to describe
features of the student's mathematical thinking

Ò The sub problems consider what kinds of
differences exist in the mathematical
proficiency and in the view of mathematics
between genders and between students who
chose a compulsory test or an optional test in
the matriculation examination.
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Three perspectives

•Questionary
•Interviews

• Test analysis
• Backround
knowledge

•Results
•Item analysis

Achievements



Societal
perspective

TWO-BY-TWO FREQUENCY TABLE
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R1 ''SUCCESSFUL STUDENTS''

Ò Five features of their mathematical proficiency
are well developed.

Ò appreciate mathematics as an important and
pleasent subject.

Ò have perseverance to struggle with complex
mathematical problems.

Ò broad mathematical thinking
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R2 ''MATURE STUDENTS''

Ò They had difficulties in mathematics courses,
but they studied hard and their mathematical
proficiency developed just before matriculation
examination. (especially procedural fluency)

Ò They have perseverance to struggle with
complex mathematics problems.

Ò Broad mathematical thinking
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R3 ''´JUST DOING´ STUDENTS''

Ò concentrated on procedural fluency.
Ò felt that there was too fast tempo in

mathematics lessons and therefore they didn’t
understand new concepts deeply.

Ò self-confidence in mathematics was weak
Ò Narrow mathematical thinking
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R3’ ''LOSERS‘’

Ò Most students ín the ”losers” –group choiced
mathematics as an optional test and they had
concentrated on compulsory tests (calculation:
optimize result, minimize work)

Ò quite good base (grade 6 or 7) in mathematics to
develope their mathematical proficiency if they just
had studied more systematically

Ò self-confidence in mathematics was weak
Ò narrow mathematical thinking
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R4 ''DISAPPOINTED STUDENTS''

Ò have to know in advance for successful solving
to what area of mathematics the problem
belongs (undeveloped metacognitive skills in
mathematics)

Òmanaged well in courses which consist of
specific area of mathematics and they feel
themselves good in mathematics (before
matriculation examination)

Ò contents bound mathematical thinking
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