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The focus of this comparative survey was the following research questions: What
are pupils' views of mathematics teaching in each country? What are the differences
and similarities in these views between pupils in Finland and in Tatarstan, Russia ?

In this study, data were gathered with the help of a questionnaire. The ques-
tionnaire consists of 32 structured statements about mathematics teaching for which
the pupils were asked to rate their views on a 5-step scale. The Finnish sample
comprised 255 pupils, and the Tatar sample 206 pupils. Our data has been gathered
with a non-probabilistic convenience sampling.

The main results of our survey are, as follows: Generally, pupils' views of mathe-
matics teaching and learning in Finland and Tatarstan are rather far from similar.
An investigation of the differences between pupils' answers across the two countries
also showed views that are characteristic for each country. For pupils in Tatarstan,
the most characteristic might be the following views: the importance of exact reason-
ing and explanations, and the value of making strong demands on pupils. For
pupils in Finland, the characteristic views seem to be as follows: a calculation orienta-
tion in learning mathematics, and the value of strict discipline and of depending on
the teacher.

When discussing problem orientation, we may conclude that in both countries
mathematics teaching is striving toward a problem orientation, but with a different
emphasis. In the case of independent work, the results seem to indicate that the
orientation in question for pupils both in Finland and in Tatarstan is similar, but not
very strongly favored. The pupils' views of the demands on them and on their
teachers in mathematics seem to be much stronger in Tatarstan than in Finland.

Finland and Tatarstan (in Russia) are two countries within Europe, each
having two official languages. In Finland, they are Finnish and Swedish,
and in Tatarstan, the Tatar language and Russian. Today's world requires
of both countries that their schools have a special language program to
enable them to communicate with other countries which might restrict
the study of other school subjects, e.g. mathematics, in a similar way.
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sinki, Finland.
Prof, lldar Safuanov, Department of Mathematics and Mathematics Edu-
cation, Pedagogical University of Naberezhnye Chelny, Russia.



1.1 Beliefs and belief systems
Within a constructivist framework (e.g., Ahtee & Pehkonen, 1994;
Davis, Maher, & Noddings, 1990) as a base for teaching and learning
mathematics, a knowledge of teachers' and pupils' mathematical beliefs
is vital if their mathematical behavior is to be understood (e.g. Nod-
dings, 1990, p. 14). Over the last decade, many studies of pupils' be-
lief systems have been undertaken (e.g., Frank, 1985; Pehkonen, 1992;
Schoenfeld, 1985, 1989; Zimmermann, 1991). Underhill (1988) has
compiled a review of research results on pupils' mathematics-related
beliefs. In the reviews by McLeod (1989, 1992) of affect in mathema-
tics education, one can find more information on the research results.
An overview of pupils' mathematics-related beliefs, from a European
viewpoint, was provided by Pehkonen (1995a, 1995b).

Research has revealed that knowing the right facts, that is, algor-
ithms and procedures, does not necessarily guarantee success in solv-
ing mathematical problems. There are other factors-such as deci-
sions the solver makes and the strategies he or she uses, as well as
his or her emotional state when solving mathematical tasks-that have
a major effect on the solver's performance (Garofalo, 1989; Schoen-
feld, 1985). "Purely cognitive" behavior is rare. Belief systems sha-
pe cognition, even though some people may not be consciously aware
of their beliefs (Schoenfeld, 1985).

The central concept: belief
Interest in beliefs and belief systems started mainly in the 1970s
through developments in cognitive science. But the basis of these
ideas was first developed in social psychology. Although beliefs are
popular as a topic for study, the theoretical concept of belief has not
been dealt with thoroughly. The main difficulty has been an inabili-
ty to distinguish between beliefs and knowledge. This difficulty has
not yet been clarified (e.g., Abelson, 1979; Thompson, 1992). (For
more information on these problems see, e.g., Pehkonen, 1995a,
1995b.) Some researchers have argued that it is not important to
distinguish between knowledge and beliefs, but rather to find out
how belief/knowledge systems affect teachers' and pupils' behavior
in mathematics classes (Thompson, 1992).

Here we understand an individual's beliefs as stable subjective
knowledge (and feelings) about a certain object or concern for which
one cannot find any tenable ground in objective considerations. The
notion of a belief system is a metaphor used to describe how one's
beliefs are organized (Green, 1971).



Beliefs and belief systems are affected by the way people under-
stand themselves and their surroundings. Belief systems can be seen
to be developed from simple perceptual beliefs or beliefs based on
authority-via new beliefs, expectations, conceptions, opinions, and
convictions-to a general outlook on life (Saari, 1983). Thus, for
example, conceptions are higher order beliefs. They are based on
reasoning processes for which the premises are conscious. There-
fore, conceptions can be seen to have grounds; they are justified and
accepted at least for the person him- or herself. One variation of
conceptions is views. Views are very close to conceptions, but they
are more spontaneous and have a stronger affective component. Con-
ceptions are usually more considered than views, and their cognitive
component is stronger.

Meaning of beliefs
The central position of beliefs for the successful learning of mathe-
matics has been pointed out by many mathematics educators. Ba-
roody and Ginsburg (1990) state that beliefs can have a powerful
impact on how children learn and use mathematics. Both Schoen-
feld (1985) and Silver (1985) have pointed out that pupils' beliefs
about mathematics may form an obstacle to solving nonroutine
problems and to effective mathematics learning. Also, Borasi (1990)
stresses that pupils who have rigid and negative beliefs of mathe-
matics and its learning easily become passive learners, who place
more emphasis on remembering than on understanding in learning.
In her dissertation, Martha Frank (1985) introduced a schematic
picture of some factors affecting pupils' problem-solving behavior.
Since most of the factors act via pupils' belief systems, we have
organized the components of the scheme in another manner (Figure
1.1). This scheme, in fact, shows the regulatory character of a
pupil's view of mathematics (i.e., his or her mathematical belief
system).

Beliefs play a central role as a background factor for pupils' thought
and action. Pupils' mathematical beliefs usually act as a filter that
influences almost all their thoughts and actions concerning mathema-
tics. Pupils' prior experiences of mathematics affect their beliefs
completely-usually unconsciously. When they use their mathema-
tical knowledge, their beliefs are also highly involved. In contrast, a
pupil's motivation and needs as a learner of mathematics are not
always connected with his or her mathematical beliefs. Additionally,
there are many societal mathematical beliefs, perhaps mythical-for
example, that mathematics is merely calculation (for more myths
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Fig. 1.1. Factors affecting pupils' mathematical behavior.

see, e.g., Paulos, 1992)-that also influence pupils' mathematical be-
havior via their belief system.

The scheme of Figure 1.1. shows a situation in which a pupil's
mathematical performance is influenced by several factors that
operate through a system or a network of his or her own beliefs.
This is only part of the truth, however; the situation is, in fact, much
more complex. Pupils act within a very complex network of influ-
ences. Underhill (1990) speaks of a web of beliefs. For example, a
pupil's mathematics teacher, classmates, friends, parents, relatives,
and teachers of other subjects all have their own views of mathema-
tics and its teaching and learning. These beliefs affect the learners'
beliefs more or less, and usually in a contradictory way.

Results of an international comparison
The question of the international comparison of pupils' mathemati-
cal beliefs seems to be an almost unexplored field. The main ques-
tion here is: "Are there essential differences in conceptions of mathe-
matics teaching in different countries?" We know that mathematics
can be understood as a universal discipline. So, the question arises
as to whether pupils' conceptions of mathematics and of mathematics
teaching and learning are also universal, or whether they are perhaps
culture bound.



About six years ago, a project entitled International Comparison of
Pupils' Mathematics-Related Conceptions was started (Pehkonen,
1995a). Prior to this project, from which some preliminary results
have been published (Graumann & Pehkonen, 1993; Pehkonen,
1993b, 1994, 1996; Pehkonen & Tompa, 1994), there was almost no
research into variations between pupils' beliefs on an international
scale. Only in the International Mathematics Studies (Husén, 1967;
Kifer & Robitaille, 1989) were pupils' responses to some questions
on the affective domain dealt with in a background questionnaire.
For example, the SIMS study indicated that there are large differ-
ences between countries on measures of mathematical beliefs and
attitudes.

1.2 A look at mathematics teaching in each country

Mathematics teaching in Finland and Tatarstan is dealt with here by
exploring some questions. Firstly, the respect of mathematics and
mathematics teachers in society is discussed. Secondly, the current
mathematics curriculum is dealt with. Special attention is given to
the strong and weak points of the curriculum, for example, the num-
ber of mathematics lessons and the opportunities offered to pupils
with special needs (e.g., talented, low attainers). Thirdly, the realiza-
tion of teaching in classrooms, including textbooks and other teach-
ing materials (audio-visual equipment, computers, etc.) is discussed.
The description given here is due to the authors' personal knowledge
from their country.

It is worth noting that mathematics teaching is developing exten-
sively in almost all countries, including Finland and Tatarstan. The
situation described here was valid during the administration of the
questionnaire, that is, in Finland in 1989-1990 and in Tatarstan in
1994-1995.

Finland
Respect for mathematics is not very high in Finland. For example,
teachers do not earn as much as other persons with the same acade-
mic degree; one could say that teachers belong to the "academic
middle class." In addition, insufficient numbers of students at uni-
versities are willing to enroll in the mathematics teacher education
program.

The strong points of the curriculum (Anonymous, 1985) are the ob-
jectives; they are really good. They include, in addition to numeracy,
the promotion of problem-solving skills and the fostering of creativity,



as well as applying mathematics in everyday life and developing positive
attitudes. Furthermore, the teacher has considerable independence in
his or her teaching, for example, in choosing how to teach, what content
to emphasize, and in what order. So, an independent teacher with in-
sight who is not merely following the textbook has an opportunity to
teach in as "modern" a fashion as he or she likes. But unfortunately,
most teachers are very textbook dependent.

The weak points in the mathematics curriculum are as follows:
All pupils are to be taught in heterogeneous classes throughout the
compulsory grades (Grades 1-9; ages 7-15). In other words, in a
ninth-grade mathematics class, you could have, at the same time, a
future mathematics professor and some pupils who are not yet able
to remember (and use) their multiplication tables. And the teacher is
to try to teach them all according to their abilities. The current sylla-
bus is mostly concerned with abstract and theoretical mathematics,
and it is the same for all pupils. At the same time, the number of
mathematics lessons in the 9-year comprehensive school is the lowest
in Europe-perhaps the lowest in the world-according to a Unesco
(1986) report, e.g. about half of the number of lessons in Switzer-
land during the nine first years of school.

The curriculum in force attempts to give equal opportunities to
all. In recent years, the question of talented pupils has been raised.
They need also some challenges, but in the curriculum there is no
extra place for them. Help for the low attainers is arranged through
special instruction, for which there are certain resources in the curri-
culum. Classroom teaching is mostly mechanistic and hurried;
teachers work under a continuous press of time. Pupils spend most
of their time filling in workbooks or calculating mechanically solvable
tasks in their notebooks. The textbooks are published in the pupils'
native language (Finnish or Swedish). They emphasize training in
performing calculations, and that extends to the upper grades (Grades
7-9; ages 13-15). Hardly any written teaching material is available
(in Finnish) other than textbooks. There is plenty of material available
in other languages, but very few teachers use these materials-the
language is a big obstacle. Most schools have enough overhead pro-
jectors, film projectors, television sets, and computers, but there are
very few suitable films and very little computer software.

Tatarstan
Since Tatarstan is a part of Russia, it is given a description of mathe-
matics teaching in Russia. Respect for mathematics was very high
in the U.S.S.R. during the 1960s when space technologies and
cybernetics were developing rapidly. Since the middle of the 1970s,



however, respect for mathematics has gradually decreased. A mathe-
matics teacher, like all other school teachers, earns very little: about
half the salary of, say, a tram or bus driver.

Up to the beginning of the 1990s, the mathematics curricula in the
U.S.S.R. were very extensive. As a result, only mathematically gifted
and diligent pupils were able to complete the mathematics course
satisfactorily. Even many teachers could not properly orient them-
selves in the content of the mathematics curricula for upper secon-
dary schools. Today, there is still a single compulsory curriculum in
mathematics for all of Russia. In addition, the Ministry of Educa-
tion demands that a high percentage of pupils get satisfactory marks
in the mathematics course. As a result, weak pupils have been pro-
moted to the next grades with unsatisfactory knowledge. No special
instruction exists for low attainers.

The curricula are changed rather often. When that happens,
teachers all over Russia are supplied with instructions published in
the official magazine Mathematics in School and with prescriptions
for handling new elements or new points of attention. The strength
of the curriculum is that most school graduates possess well-
developed skills in calculation and in the fundamental rules of mathe-
matics, such as using the Pythagorean theorem and solving quadratic
equations. Classroom teaching is generally oriented not toward
pupils' independent work but toward their passive listening to ex-
planations. Insufficient attention is given to problem solving.
Superfluous requirements are imposed on the accuracy of pupils'
written notes and on other formalistic aspects of instruction. Gene-
rally, the formal demands on teachers and pupils are very great.

Throughout Russia, teachers are obliged to use the one existing
textbook (algebra, geometry, etc.) for teaching each mathematical
discipline at each grade level. If a textbook is replaced by a new
one, it is changed simultaneously all over the country. Most of the
methodological handbooks for teachers are prescriptive. In former
times, detailed plans for teaching each theme of the curriculum were
regularly published in the magazine Mathematics in School and re-
commended to teachers. On the other hand, many excellent popular
mathematical books and the interesting magazine Kvant are published
in Russia. In most schools, there are overhead projectors, but some
schools, especially in rural regions, do not have enough television
sets, modern computers, or calculators. Furthermore, there is a short-
age of proper computer software.

The conditions of mathematics teaching in Tatarstan are essentially
the same as in the rest of Russia (and the entire U.S.S.R. before 1991).
The new aspect is that today in some urban schools, teaching is con-



ducted in the Tatar language, which was not possible during the
Communist era. At that time, non-Russian pupils could study in
their native language only in villages.

The mathematical results of pupils in the former U.S.S.R. seem to
have been above the average international level. For example, the
Soviet team won about half of all the International Mathematical Olym-
piads in which it competed, and according to these results was far
ahead of the teams from all other countries. Tenth graders from Tatar-
stan (formerly Kazan) were sometimes part of the Soviet team parti-
cipating in these olympiads, and individuals won third-place medals.

Who are the seventh graders?
In Finland, there is a comprehensive school system in which pupils
move after the primary level (Grades 1-6; ages 7-12) to the upper level
(Grades 7-9; ages 13-15) of a comprehensive school. In primary school,
the pupils do not have individual subject teachers; their class teacher
usually teaches every subject, including mathematics, to the class. But
the pupils have individual subject teachers at the higher school levels.
The experiences of Finnish seventh graders in this study are mostly
based on the impressions they formed at the primary level.

In Tatarstan, the primary school consists of three grades (Grades
1-3, or if pupils enter the school after one year of preschool study in
kindergarten, Grades 2-4). Primary school children are 7-10 years
old. The lower secondary school (Grades 5-9, pupils aged 11-15
years), where teachers teach separately such subjects as mathema-
tics and literature, begins after the primary school. In most schools,
there is no fourth grade. Therefore, the experiences of the seventh
graders include more than two years in middle school, where the
mathematical curriculum for Grades 5-6 includes natural, rational
and integer numbers and some elements of geometry (e.g., symmetry
and perpendicular and parallel lines).

Why have we selected just seventh graders? According to educa-
tional psychologists (e.g. Good & Brophy, 1977, pp. 309-311), child-
ren at this age level are in the transition phase from the (Piagetian)
stage of concrete operations to the stage of formal operations. They
are already developed critically enough to consider and to perceive
the world outside, for example, the way mathematics is taught to them.

2 The Survey
The theoretical framework for the survey is constructivism (e.g., Ah-
tee & Pehkonen, 1994; Davis et al., 1990). In the understanding of
learning that is compatible with constructivism, it is essential that a



learner actively works with the new knowledge in order to be able to
elaborate his or her knowledge structure. Thus, the meaning of pupils'
beliefs (subjective knowledge) concerning mathematics and its learn-
ing is emphasized as a regulating system of their knowledge structure.
It is most important, therefore, for the teacher to know what his or
her pupils think about the subject to be learned and what kind of
previous knowledge they have. How learners act and think during
the learning process is strongly affected by their belief systems (cf.
Fig. 1.1). Hence, a knowledge of pupils' conceptions of teaching
and learning forms a necessary base for a teacher's decisions in
organizing classroom teaching.

2.1 Research objectives

The present study was an exploratory study aimed, in the first place,
at the discovery of interesting research questions. Its purpose was to
survey the views of Finnish and Tatar seventh graders concerning
mathematics and mathematics teaching. This report details part of a
larger study (Pehkonen, 1995a) whose main question is: Are there
essential differences in pupils' views of mathematics teaching in
different countries?

The focus of the survey was the following research questions, which
were derived from the purpose:

1. What are pupils' views of mathematics teaching in each country?

2. What are the differences and similarities in these views between
pupils in Finland and in Tatarstan?

2.2 Method

Since this study belongs to the first part of the pilot research within
the research project "International Comparison of Pupils' Mathema-
tical Beliefs" (see Pehkonen, 1995a), data were gathered with the
help of a questionnaire.

Questionnaire
The questionnaire was developed for another research project, Open
Tasks in Mathematics (Pehkonen & Zimmermann, 1989, 1990), and
its first version was in German. Its purpose was to clarify pupils'
views of mathematics teaching. The questionnaire (see Appendix)
consists of 32 structured questions about mathematics teaching, that
is, statements for which the pupils were asked to rate their views on a
5-step scale (from 1 = completely agree to 5 = completely disagree).



Administration of the Questionnaire
The questionnaire was translated into Finnish and Tatar by the authors.
The Finnish sample comprised 15 seventh-grade classes from Hel-
sinki and Järvenpää (a small town about 40 km north of Helsinki),
altogether 255 pupils. The teachers gathered the information in the
middle of autumn 1989, having pupils fill in the questionnaire at the
end of their mathematics lesson. The pupils' questionnaire in Fin-
land was one of the pretests in the Open Tasks in Mathematics project
(Pehkonen & Zimmermann, 1990).

The Tatar sample comprised 8 seventh-grade classes from two
schools. One school was the Tatar Gymnasium No. 2 with pupils
mostly of rural origin, and the other was the Russian School No. 44
with pupils mostly of urban origin. Altogether, there were 206 pupils.
Neither of the schools was a "mathematical" school. The teachers
gathered information in the spring of 1995 by having the pupils fill
in the questionnaire at the end of their mathematics lessons.

It should be noted that our sample is not trying to be a random sam-
ple with which one might generalize the results to the whole popula-
tion (here, pupils in the same age group in our countries). Using the
language of Cohen & Manion (1994, p. 91), one may say that our data
has been gathered with a non-probabilistic convenience sampling.

2.3 Data analysis

To analyze the results of the questionnaire, the statistics used were
mainly percentages.

The concept of consensus level
People differ in expressing their position regarding a statement: Some
like to take an extreme position, whereas others tend to respond care-
fully. But usually their attitude (positive or negative) is clear. There-
fore, for further analysis of the responses, we reduced the original
response scale (1-2-3-4-5) by combining the two response values at
the extreme ends of the scale, which yields a three-step scale of agree
(1 or 2), neutral (3), and disagree (4 or 5). This might dimish some
of the tendencies in the data, but on the other hand it offers us a solid
base to begin with.

In a previous paper (Pehkonen, 1993a), the concept of consensus
level was introduced. In the analysis and interpretation of the
responses, the terminology for the consensus level was used as
follows. We say that the responses to a statement are in

• complete consensus, if at least 95% of the test subjects' views
were at the same extreme end of the scale;



• consensus, if at least 85% but less than 95% of the test subjects'
views were at the same extreme end of the scale;

• almost consensus, if at least 75% but less than 85% of the test
subjects' views were at the same extreme end of the scale;

• lack of consensus, if less than 75% of the test subjects' views were
at either of the extreme ends of the scale.

The percentage of consensus, that is, the percentage of responses
showing agreement (1 = completely agree or 2 = agree) or disagree-
ment (5 = completely disagree or 4 = disagree), is used to describe
the consensus level of the test subjects' agreement (or disagreement)
with a statement.

Measuring the significance of differences
Since the responses were on an ordinal scale, we used nonparame-
tric statistics to test the statistical significance of differences bet-
ween the countries. The Mann-Whitney U test we used is equival-
ent to the ordinary (parametric) t-test on an interval scale. The Stat-
View program on the Macintosh computer was used for the analysis.
When using Mann-Whithey U test, we have stayed on the unreduced
scale (5-point scale). This caused some pecularities, e.g. in item 4
which we will discuss later on.

3 Main analysis of results
Firstly, we give an overview of the results so as to see where we
might find interesting comparison situations. Secondly, the consensus
percentages of the responses to the statements are analyzed. Finally,
we examine the main focus of the study: What differences did we
find between the countries?

3.1 Overview of results

In Table 3.1, we present all the consensus percentages in Finland
and Tatarstan separately and then together. These are, as a rule, the
agreement percentages; if the disagreement percentage is larger, it is
also given in parentheses. We can make some observations on the
content of Table 3.1, using the language explained in Section 2.3. In
Finland, for no single item was there complete consensus. There
was consensus for five items: Item 19 (94%), Item 8 (91%), Item 1
(89%), Item 24 (89%), and Item 31 (85%). And there was almost
consensus for eight more items (3, 4, 9, 11, 13, 15, 22, 30). In Tatar-
stan, too, there was not complete consensus for any single item. There



was consensus for three items: 16 (89%), 19 (89%), and 5 (88%).
Furthermore, almost consensus was found for ten more items(l, 4,
6, 9, 11,15, 18, 25, 29, 30). The largest disagreement percentages
were found in Finland for Items 20 (83%), 7 (68%) and 2 (64%); in
Tatarstan they were found for Items 2 (71 %), 20 (40%), and 17 (36%).
Considering the results, we may assume that a high consensus level in
the responses to a certain statement indicates some kind of "universality"
in the corresponding view. In the case of dual consensus (i.e., consen-
sus in both countries), we say that such a statement represents a univer-
sal view for both these countries. For dual consensus, it may be so, but
the cases of separate consensus are more complicated. If the consensus
percentage for a statement was high in one country, but not in the other,
we considered such a statement to be characteristic for the country. For
example, in Item 16 (everything reasoned exactly), the Tatars had an
agreement percentage of 89% and the Finns only 52%. Thus, we say
that Item 16 is characteristic for Tatarstan. On the other hand, if we look
at Items 13, 22, and 27, we see the lack of consensus. These items are
neither universal nor characteristic. Nevertheless, since levels of agree-
ment both in Finland and Tatarstan were higher than 70%, one might
consider these items as candidates for a universal view.

Thus, the thorough observation of the consensus percentages in
Table 3.1 allows us to distinguish candidates for universal or charac-
teristic views. For more definite decisions, however, the combining
of various approaches to analyzing the results given in Table 3.1
would be useful.

3.2 Analysis by consensus level

Dual consensus
We consider first those statements in which the consensus percentage
in both countries was over 75%. In such cases, we refer to dual
consensus (Table 3.2). Consensus was found in both countries for
only one of the items, Item 19 (tasks have practical benefit): 94% in
Finland and 89% in Tatarstan. For Item 1 (mental calculations), we
found consensus in Finland and almost consensus in Tatarstan (89%
and 84%). There are five more items where there was almost con-
sensus both in Finland and in Tatarstan. These seven items (Table
3.2) indicate views that are universal for both countries.

Separate consensus
Now we concentrate on such statements in which consensus could
be found only in one country. In such a case, we say there was
separate consensus.



Table 3.1. Agreement percentages of the statements. (If the disagreement percentage is larger, it is
given in parentheses.)

Statement Finland Tatarstan

mental calculations
right answer more important than way
mechanical calculations
pupil can guess and ponder
everything expressed exactly
drawing figures
right answer quickly
strict discipline
word problems
there is procedure to follow exactly
all pupils understand
learned by heart
pupils put forward own questions
pocket calculators
teacher helps when difficulties
everything reasoned exactly
different topics taught and learned separately
as much repetition as possible
tasks have practical benefit
only talented pupils can solve
it could not always be fun
calculations of areas and volumes
it demands much effort
there is more than one way
learning games
teacher explains every stage exactly
pupils solve tasks independently
constructing of concrete objects
as much practice as possible
all will be understood
pupils are working in small groups
teacher tells exactly what to do

Table 3.2. Agreement percentages for statements with dual consensus.

No. Statement Finland Tatarstan

tasks have practical benefit
mental calculations
all pupils understand
all will be understood
pupil can guess and ponder
word problems
teacher helps when difficulties



Finland: In Table 3.3, the statements are given in which the agree-
ment percentage reached the consensus level in Finland, but not in
Tatarstan. In the table, we see that the Finnish pupils saw the import-
ance of strict discipline (No. 8) and understood that there is more than
one way to solve problems (No. 24). Clearly, these views are charac-
teristic for them. Also, the Finns, more than the Tatars, were in favor
of working in small groups (No. 31) and of doing calculations with
paper and pencil (No. 3). The latter is in harmony with the generally
stronger calculation orientation of the Finnish pupils. These views are
characteristic in Finland but not in Tatarstan.

For Items 13 (pupils put forward own questions) and 22 (calcula-
tions of areas and volumes) in Table 3.3, as well as in the Appendix,
the differences between the two countries are not statistically signi-
ficant. Thus, the corresponding views are not characteristic of either
country. Moreover, these views do not seem to be universal. The
Finns disagreed with Item 20 (only talented pupils can solve) much
more strongly than the Tatars. Therefore, a characteristic view for
Finns is that "mathematics is not only for the talented pupils."

Tatarstan: Here we consider the statements for which the Tatars reached
consensus, but not the Finns (Table 3.4). In two items reflecting exact
reasoning and explanations (Nos. 16 and 5), the differences between
pupils in the two countries were surprisingly large, and the correspond-
ing views are certainly characteristic of pupils in Tatarstan. In Finnish
schools, as a rule, teachers stress calculation processes and problem
solving, thus neglecting exact reasoning because of time restrictions
(there are only 3 mathematics lessons a week).

It is strange that the pupils in Tatarstan were more interested in
games than pupils in Finland. This result might be explained by the
level of boredom of mathematics lessons for less gifted pupils in
Tatarstan. The Tatar pupils, more than the Finnish ones, agreed with
statements (Nos. 6, 18, and 29) that may reflect a mechanistic
approach to the mathematics teaching cultivated in Soviet schools.

Dual nonconsensus
In the final category, we briefly deal with the statements that did not
exceed the consensus levels (Table 3.5). The lowest agreement per-
centage was found for Item 2 (right answer more important than way).
Therefore, its disagreement percentages are also given, but they do
not exceed the limit of consensus. Furthermore, a very low agreement
in both countries was found for Items 7, 17, 12, 10, 28, and 32. Note
that in Items 10 and 12, which are related to mechanistic learning, the
level of agreement was clearly higher (the differences are statistically
significant) in Tatarstan than in Finland, but not as high as one might



Table 3.3. Agreement percentages for statements with a separate consensus in Finland.
(If the disagreement percentage was greater, it is given in parentheses.)

No. Statement Finland Tatarstan

strict discipline
there is more than one way
pupils are working in small groups
only talented pupils can solve
mechanical calculations
calculations of areas and volumes
pupils put forward own questions

Table 3.4. Agreement percentages for statements with a separate consensus in Tatarstan.

No. Statement Finland Tatarstan

strict discipline
there is more than one way
pupils are working in small groups
only talented pupils can solve
mechanical calculations
calculations of areas and volumes
pupils put forward own questions

Table 3.5. Agreement percentages for statements with a dual nonconsensus.
(If the disagreement percentage was greater, it is given in parentheses.)

No. Statement Finland Tatarstan

pupils solve tasks independently
teacher explains every stage exactly
pocket calculators
it could not always be fun
it demands much effort
teacher tells exactly what to do
constructing of concrete objects
there is procedure to follow exactly
learned by heart
different topics taught and learned separately
right answer quickly
right answer more important than way

expect. On the other hand, the pupils in Finland showed a slightly
more positive attitude on Items 32 and 26, which are related to depend-
ence on the teacher.

In Items 23 (it demands much effort) and 21 (it could not always be
fun), the differences between responses in the two countries are statisti-



cally significant. These differences might be explained by greater
demands by pupils in Tatarstan. The Finnish pupils were twice as
favorable toward using calculators (No. 14) as the Tatars. In Item 27
(pupils solve tasks independently), the agreement percentages in both
countries were close to the lowest consensus level. Thus, the item
might be considered as a candidate for a universal view.

3.3 Focus on Differences Between Finland and Tatarstan

Differences in consensus level
In Table 3.6, we arrange items according to the absolute values of
differences in the consensus percentages between pupils in Finland
and Tatarstan. The difference in consensus percentages is taken
according to the order used in Table 3.1 (Finland — Tatarstan). Thus
the sign before a difference shows in which country the percentage
was larger.

We may suppose that the items with differences > 25% indicate
important specific traits of teaching and learning in each country.
Therefore, we discuss only that group.

The greatest difference was found for Item 5 (everything expressed
exactly), which indicates that the pupils in Tatarstan believed much
more strongly than those in Finland that everything should be explained
as exactly as possible. A large difference was also found for Item 16
(everything reasoned exactly). Statements 5 and 16 are very close in
meaning, but Item 5 is stated more categorically ("as exactly as
possible"). That is probably why the pupils in Finland showed less
agreement on this item than on Item 16 (consensus percentages 30%
and 52%). Large differences, showing more positive attitudes of pu-
pils in Tatarstan than in Finland, were also found for Items 23 (it de-
mands much effort) and 7 (right answer quickly). These figures might
suggest the strength of the demands on pupils in Tatarstan schools.

The greatest difference for which the pupils showed more positive
attitude in Finland than in Tatarstan is seen in Item 14, which concerns
the use of calculators. The pupils in Tatarstan did not believe that
good teaching of mathematics includes the use of calculators, perhaps
because their teachers rarely used calculators in the classroom. The
responses of the pupils in Tatarstan to Item 24, together with their
responses to Item 7, might be explained by the fact that pupils in Tatar-
stan have to solve a lot of problems in each mathematics lesson. There-
fore, they are compelled to solve them very quickly, and have no time
to seek alternative solutions. The demands on pupils in Tatarstan are
very great, which is reflected in their responses to Items 23 (it de-
mands much effort) and 20 (only talented pupils can solve).



Table 3.6. The geatest differences in agreement percentages in Finland and Tatarstan.
(The differences are taken in the order Finland — Tatarstan.)

ITEMS WITH DIFFERENCE OF 25 % OR MORE diff.

everything expressed exactly
pocket calculators
everything reasoned exactly
there is more than one way
it demands much effort
mechanical calculations
strict discipline
right answers quickly

Table 3.7. Frequency (in 10% intervals) of neutral responses by country and of
differences by direction.

Number Difference

Percent FIN TAT FIN > TAT FIN < TAT

Neutral responses
An analysis of the undecided (or neutral) responses makes interest-
ing addition to our results. In Table 3.7, we have classified the per-
centages of the neutral responses into intervals of 10. The frequency
data by country show that the Tatarstan pupils seemed to have grea-
ter difficulty deciding on their opinion than their Finnish counter-
parts. Among the Finnish percentages, there are many small numbers,
whereas the Tatar percentages are much larger. Table 3.7 also con-
tains the number of differences in percentages for these two countries.
For only one item was the difference zero. For two thirds of the
items in Tatarstan, the percentage of undecided (neutral) responses
was larger than the corresponding Finnish percentage. One can see
the same trend in the differences as in the data for each country.
Thus, we might conclude that the Finns were more ready than the
Tatars to express their opinion.

The pupils in Tatarstan were more restrained in self-expression
than their counterparts in Finland. An explanation might be that the
Tatar pupils were rather low in self-confidence. One might then ask



why their self-confidence was so low. That question could be ex-
plained by two possible factors: (a) the large number of difficult
problems pupils have to solve during each lesson, and (b) an autho-
ritarian style of teaching that negatively influences the development
of pupils' self-confidence. Of course, we might always use an alter-
native explanation that Russian children have not enough experience
to answer such type of questionnaires.

The statements with a very high percentage of neutral responses
(i.e., over 40%) are of special interest; therefore, we consider them
in Table 3.8. For these statements, almost half of the pupils (in one
country) were not able to decide, whether they agreed or disagreed.
Could it be that these situations are impossible for pupils to imagine?
Do they perhaps belong in pupils' minds to a world other than mathe-
matics teaching? In the case of Item 3 (mechanical calculations),
one may imagine that the pupils have had difficulty with the word
real in the stem of the questionnaire. In the statements where the
percentage of neutral responses was especially low-less than 10%
(i.e., Items 1, 8, 9, 11, 19, and 24)-the responses reached the consensus
level, as a rule, or were at least very near consensus.

3.4 Similarities and differences in pupils' views

The analysis of consensus percentages shows the following results:

1. With regard to similarities, we can conclude that Items 19 and 1
may indicate universal views. And perhaps five more items (4, 9,
11, 15, and 30) reflect universal views in both countries. With the
help of these items, we might discern some universal features of
mathematics teaching and learning in Finland and Tatarstan from
the pupils' viewpoint: In the area of mathematical content, mental
calculations and word problems have a regular place. Teaching
should strive for understanding, and pupils expect their teachers to
help them attain this aim. Pupils should nonetheless be given oppor-
tunities to guess and ponder. Moreover, there should be practical
benefits to learning mathematics.

In addition, there are some items-for example, Item 27 (pupils
solve tasks independently)-that may be considered almost universal.
A deeper investigation of differences between the countries, how-
ever, would appear to be useful.

2. An investigation of the differences between pupils' answers in the
two countries also shows some characteristic views for each country.



Table 3.8. Statements with a high percentage of neutral responses (in at least one country).

No. Statement Finland Tatarstan

mechanical calculations
pocket calculators
different topics taught and learned separately
only talented pupils can solve
it could not always be fun

For the pupils in Tatarstan, the most characteristic were the follo-
wing views:

• the importance of exact reasoning and explanations, and

• the value of making strong demands on pupils.

For the pupils in Finland, characteristic views were as follows:

• a calculation orientation in learning mathematics, and

• the value of strict discipline and of depending on the teacher.

Further, the analysis also revealed the influence of the low self-con-
fidence of pupils in Tatarstan on their questionnaire responses.

3. To some extent the results confirmed what could have been ex-
pected: Views about mathematics teaching and learning reflect a more
mechanistic character in the lessons in Tatarstan and more freedom
in classrooms in Finland. The agreement on items related to mecha-
nistic learning in Tatarstan, however, was not as high as one might
expect. In solving problems, for example, the pupils in Tatarstan
believed that the method of solution is more important than the
answer.

It might be of general interest to investigate more thoroughly the
items related to the problem orientation of teaching. Two additional
features of the pupils' views especially stand out: the strength of
demands on pupils and teachers in Tatarstan, and teacher dependence
in Finland. It might be interesting, therefore, to investigate more
thoroughly two more groups of items: those related to pupils' inde-
pendent work, and those reflecting the strength of demands.



4 Deeper analysis of some questions
In this section, we attempt to analyze responses to some groups of
questions related to three interesting aspects of teaching and lear-
ning mathematics: problem orientation, pupils' independent work,
and demands on teachers and pupils. These aspects are important
for effective teaching and for promoting creativity in pupils. The
analysis here is based on the original five-step scale.

4.1 Problem orientation

Perhaps the most discussed aspect of mathematics teaching today is
problem solving. The key question here is how could we realize
problem solving in teaching practice? One possible solution is so-
called problem-oriented teaching, that is, using problem solving as a
teaching method.

With this in mind, we chose from the questionnaire (see Appen-
dix) Items 2, 4, 24, 26, and 27 to represent a problem orientation in
mathematics teaching. Table 4.1 was constructed to contain agree-
ment percentages (fully agree and agree) in Finland and Tatarstan.
Since problem orientation in Items 2 and 26 is characterized by disa-
greement and not by agreement, those two items were converted;
that is, we considered disagreement percentages of 4 and 5 responses.

Statistically-significant differences in agreement percentages were
found for four of these five items. In three of the items, the pupils in
Tatarstan showed a more positive attitude toward a problem orienta-
tion (- 2, 4, and - 26). An interesting pecularity was that in item 4 the
difference in distribution was statistically signicicant, althrough the
consensus percentages in both countries were almost the same (cf.
Table 3.1). An explanation for this phenomen can be seen in Table
4.1. Item 24 (there is more than one way) was an exception: The
Finns were much more favorable toward the statement than the Tatar
pupils were. For Item 27 (pupils solve tasks independently), there was
essentially no difference. Since consensus level was reached for only
two items, we may conclude that in both countries mathematics teaching
is striving toward a problem orientation, but with a different emphasis.

4.2 Independent work

When trying to develop pupils' creativity and their ability to use the
knowledge they have acquired in school, their independent work plays
an integral role. As before, we selected from the questionnaire a
group of items (4, 13, 15, 26, 27, and 32) that we thought would
represent independent work. In Table 4.2, we have converted the
results for Items 15, 26, and 32.



Table 4.1. Agreement percentages (f.a. = fully agree and a. = agree), and significance of difference
in distribution for statements reflecting problem orientation.

No. Statement Finland Tatarstan p

right answer not more important than way
pupil can guess and ponder
there is more than one way
teacher does not explain every stage exactly
pupils solve tasks independently

**p < .01; ***p < .001 (by Mann-Whitney U).

Table 4.2. Agreement percentages (f.a. = fully agree and a. - agree), and significance of difference
in distribution for statements reflecting independent work.

No. Statement Finland Tatarstan

right answer not more important than way
pupil can guess and ponder
there is more than one way
teacher does not explain every stage exactly
pupils solve tasks independently

**p < .01; ***p < .001 (by Mann-Whitney U).

For two items in Table 4.2 (Items 4 and - 26), there were large differ-
ences in the results between Finland and Tatarstan in favor of the
Tatar pupils. Since for the four other items the differences were not
statistically significant, the results indicate that the orientation to
pupils' independent work are similar in Finland and in Tatarstan.
But independent work was only moderately favored by the pupils,
since only 3 of 12 agreement (or disagreement) percentages exceeded
the consensus level.

4.3 Demands on teachers and pupils

Finally, we wanted to compare the pupils' views of demands on
mathematics teaching. A proper balance between demands and free-
dom is one of the characteristics of effective teaching. In the ques-
tionnaire, we found five statements that represent demands on teachers
(Items 5, 11, 16, 18, and 29) and two statements that are representa-
tive of demands on pupils (Items 7 and 23).



The seven items in Table 4.3 are related to the strength of the demands
on teachers and pupils. For six of these items, the pupils in Tatarstan
agreed significantly more with the statements than those in Finland.
The results for Item 11 (all pupils understand) were almost identical
in the two countries. Generally, the responses to these statements by
the pupils in Tatarstan showed significantly stronger agreement than
those of the pupils in Finland. In five items out of seven, the Tatars
exceeded the consensus level, whereas the Finns exceeded it in only
one. Thus, the pupils' views of the demands on them and on their
teachers in mathematics teaching seemed to be much stronger in
Tatarstan than in Finland.

5 Discussion
Since the questionnaire is our only indicator, one should take a careful
position toward our results. As a matter of fact, they are the results
of a pilot study where the data was gathered with a convenience
sampling (Cohen & Manion, 1994), and not aiming to give any
generalizable results. The questionnaire aims only at revealing
interesting problems in an international comparison project (Pehko-
nen, 1995a). And we did find some critical points which will open
up new research questions.

5.1 Summary of Results

Generally, pupils' views of mathematics teaching and learning in
Finland and Tatarstan are rather far from similar. But we did find
seven items that had common responses in both countries. The Mann-
Whitney U test showed that for most items, the reactions of pupils in
Finland and in Tatarstan were not correlated. An investigation of
the differences between pupils' answers across the two countries also
showed views that are characteristic for each country. For pupils in
Tatarstan, the most characteristic might be the following views: the
importance of exact reasoning and explanations, and the value of
making strong demands on pupils. For pupils in Finland, the charac-
teristic views seem to be as follows: a calculation orientation in learn-
ing mathematics, and the value of strict discipline and of depending
on the teacher.

In addition, the research revealed some peculiarities in pupils' reac-
tions in the two countries to the questions posed. For example, pupils
in Tatarstan were strongly undecided about many items. This fact
might indicate low self-confidence of the Tatar pupils, which could
be caused by an authoritarian style of teaching.



Table 4.3. Agreement percentages (f.a. = fully agree and a. = agree), and significance of
difference in distribution f or statements reflecting demands on teachers and pupils.

No. Statement Finland Tatarstan p

DEMANDS ON TEACHERS
everything expressed exactly
all pupils understand
everything reasoned exactly
as much repetition as possible
as much practice as possible

DEMANDS ON PUPILS
right answer quickly
it demands much effort

***p < .001 (by Mann-Whitney U).

When discussing problem orientation, we may conclude that in both
countries mathematics teaching is striving toward a problem orienta-
tion, but with a different emphasis. In the case of independent work,
the results seem to indicate that the orientation in question for pupils
both in Finland and in Tatarstan is similar, but not very strongly
favored. The results were that pupils' views of the demands on them
and on their teachers in mathematics teaching seem to be much
stronger in Tatarstan than in Finland.

5.2 Conclusion

The differences between Finland and Tatarstan in pupils' views of mat-
hematics teaching and learning are large. For only 6 items out of the 32
did the differences fail to reach statistical significance. In comparison,
when the differences between boys and girls in both countries were tested,
only seven items had a statistically significant difference. Thus, the
differences between countries are much larger than within countries (e.g.,
between boys and girls). This state of gender differences might suggest
an interesting possibility for further investigation.

Results showing low self-confidence indicate differences in math-
anxiety. This might also be an interesting way to follow in further
studies.

We found that pupils' responses, both in Finland and in Tatarstan,
reflect a rather high orientation toward problem-solving and a
moderate orientation toward independent work. In demands on
teachers and pupils, in contrast, there are strong differences between
the countries. These questions are of interest for more thorough stu-



dy, for example, by interviewing pupils and observe their classroom
performance. It would be especially interesting to compare the results,
particularly for the three groups of questions explored in depth, across
a larger number of countries.
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Appendix

Pupil questionnaire on mathematics teaching

The questionnaire items are presented below, along with response data.
The pupils responded on a five-point scale (1 to 5), and the frequencies of
their responses are given in percents. In addition, the z-value of the diffe-
rence (using the Mann-Whitney U test) is given, along with its level of
significance (* for p < .05; ** for p < .01; *** for p < .001). The value of
p is also included when the difference is significant.

REAL MATHEMATICS TEACHING INCLUDES

AGREE DISAGREE

1 2 3 4 5 z p

1: mental calculations
FIN 40 49 6 3 2 2.03* .043
TAT 54 30 13 2 0

2: the idea that the right answer is always more important than the way of solving
FIN 6 10 20 45 19 3.21** .002
TAT 0 2 27 41 30

3: mechanical calculations
FIN 28 49 18 4 1 5.47*** .0001
TAT 18 29 46 3 4



4: the idea that the pupil can also sometimes make conjectures, guess and ponder
FIN 29 50 17 4 1 3.14** .002
TAT 50 28 14 5 3

5: the idea that everything ought to be expressed always as exactly as possible
FIN 10 20 22 34 14 13.50*** .0001
TAT 54 34 11 0 0

6: drawing figures (e.g., triangles)
FIN 20 47 20 10 4 7.18*** .0001
TAT 57 24 13 3 2

7: the idea that one ought to get always the right answer very quickly
FIN 1 10 20 49 19 S.59*** .0001
TAT 11 25 35 22 6

8: strict discipline
FIN 62 29 8 0 1 7.75*** .0001
TAT 31 32 27 8 2

9: word problems
FIN 27 49 7 9 7 432*** .0001
TAT 50 30 18 1 1

10: the idea that there is always some procedure one ought to follow exactly to get the correct
result for sure

FIN 10 25 26 26 13 6.52*** .0001
TAT 23 30 37 8 1

11: the idea that all pupils understand
FIN 49 31 8 8 4 0.22
TAT 50 30 14 5 2

12: the idea that much will be learned by heart
FIN 7 22 21 34 16 7.51*** .0001
TAT 19 30 36 13 1

13: the idea that pupils also, during the mathematics lesson, put forward their own questions
and problems and that they will be dealt with

FIN 36 40 14 8 2 1.28
TAT 33 38 17 8 5

14: the use of pocket calculators
FIN 35 37 20 4 4 7.02*** .0001
TAT 18 17 46 14 6

15: the idea that the teacher helps as soon as possible when there are difficulties
FIN 36 40 9 14 1 1.59
TAT 42 37 17 4 0

16: the idea that everything will always be reasoned exactly
FIN 18 35 23 20 5 9.21*** .0001
TAT 47 42 9 2 0

17: the idea that different topics, like calculation of percentages, geometry, algebra, will be
taught and learned separately; they have nothing to do with each other

FIN 14 22 42 20 3 4.58*** .0001
TAT 7 15 39 27 13

18: the idea that there will be as much repetition as possible
FIN 15 46 21 13 5 5.93*** .0001
TAT 39 40 16 4 2



AGREE DISAGREE

1 2 3 4 5 z p

19: the idea that tasks that have a practical benefit will be dealt with
FIN 55 39 6 1 0 2.22* .027
TAT 46 43 9 1 0

20: the idea that only the mathematically talented pupils can solve most of the tasks
FIN 2 3 12 33 50 11.20*** .0001
TAT 5 15 43 27 9

"21: the idea that it could not always be fun
FIN 16 44 19 17 4 2.74** .006
TAT 11 31 40 14 4

22: calculations of areas and volumes (e.g., the area of a rectangle and the volume of a cube)
FIN 26 50 15 5 3 1.01
TAT 39 31 21 7 2

23: the idea that it demands much effort from pupils
FIN 6 29 38 24 2 7.85*** .0001
TAT 30 36 27 5 2

24: the idea that there is usually more than one way to solve tasks
FIN 31 58 7 3 1 5.96*** .0001
TAT 25 28 25 15 7

25: learning games
FIN 30 36 24 7 3 5.28*** .0001
TAT 50 33 13 2 1

26: the idea that when solving tasks, the teacher explains every stage exactly
FIN 35 37 16 11 2 2.59** .010
TAT 31 23 28 14 4

27: the idea that pupils are allowed to solve tasks as independently as possible
FIN 32 41 20 6 2 1.11
TAT 41 30 20 6 2

28: the constructing of different concrete objects (e.g., a box) and working with them
FIN 9 28 34 18 10 4.89*** .0001
TAT 22 34 30 10 4

29: the idea that there will be as much practice as possible
FIN 17 47 25 9 2 5.81*** .0001
TAT 38 43 18 1 0

30: the idea that all or as much as the pupil is capable of will be understood
FIN 27 48 21 4 0 379*** .0002
TAT 44 40 14 1 1

31: the idea that also sometimes pupils work in small groups
FIN 35 50 10 4 1 2.84** .005
TAT 30 39 22 6 2

32: the idea that the teacher always tells the pupils exactly what they ought to do
FIN 26 27 19 22 7 0.62
TAT 20 24 35 13 8



Elevers syn på matematikundervisning

i Finland och Tatarstan

Fokus i denna jämförande studie är: Vad är elevers syn på matema-
tikundervisning i respektive land. Vilka skillnader och likheter är
det i elevers uppfattningar i Finland och Tatarstan, Ryssland.

Vi har samlat data med hjälp av en enkät, som innehöll 32 struk-
turerade påståenden om matematikundervisning som eleverna fick
ta ställning till i en 5-gradig skala. Urvalen bestod av 255 elever
från Finland och 206 elever från Tatarstan. Våra data har samlats in
med hjälp "non-probabilistic convenience sampling" (man tar ett
stickprov som är lätt att komma åt, men vars representativitet
man vet lite om).

Huvudresultaten är som följer: Elevernas syn på matematikun-
dervisning är i allmänhet ganska olika. En undersökning av skillna-
derna mellan elevernas svar i de två länderna visar på karakteristis-
ka drag i varje land. Karakteristiskt för elever i Tatarstan är följande
uppfattningar: Det är betydelsefullt med exakta resonemang och
förklaringar och att ställa höga krav på eleverna. För elever i Fin-
land är det typiskt att orientera sig mot beräkningar vid inlärningen,
strikt disciplin värderas och man är beroende av läraren.

I båda länderna strävar man mot problemorientering men med
olika betoning. Utifrån enkäten förefaller självständigt arbete vär-
deras ganska lika utan att favoriseras. Eleverna ser kraven på sig
själva och på lärarna i matematikundervisningen som mycket större
i Tatarstan än i Finland.
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