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The Programme for International Students Assessment
(PISA) is based on a dynamic and forward-looking
model of lifelong learning in which new knowledge
and skills necessary for successful adaptation to a
changing world are continuously acquired throughout
life. PISA does assess students’ knowledge, but it also
examines their ability to reflect on the knowledge and
experience and to apply that knowledge and experience to real world issues. The term “literacy” is used to
encapsulate this broader conception of knowledge and
skills. PISA covers the domains of reading, mathematical and scientific literacy (OECD, 2003).
The results of PISA show wide differences between countries in the knowledge and skills of 15-year-olds in
literacy. Many factors contribute to variation in student performance. One of the important factors is
teachers’ pedagogical beliefs and practices about authentic teaching that promote literacy.
The purpose of the present study is to compare teachers’ pedagogical beliefs vs. PISA’s teaching targets. In
particular, to investigate the question: Do mathematics, science and reading teachers differ in their pedagogical beliefs about teaching methods, as well as in
their practices about planning, teaching and evaluating?
Method
Participants: Participants were 372 teachers from 165
high schools who participated in the PISA Israeli
project. In each school three teachers were chosen, one
in each of the three tested-subjects: Mathematics, science and reading.
Measurements: A 22-item pretest measured teachers’
pedagogical beliefs and practices.
Teachers’ pedagogical beliefs were measured by conservative beliefs (such as, advocating frontal method
and homogeneous classes), progressive beliefs (such
as, the importance of authentic teaching, providing
opportunity to students’ experience) and teaching effi-

cacy (like, good teaching can overcome students’ disadvantage).
Teachers’ practices were measured by three components.
a. Considerations in planning: Child-centered planning
(such as, children’s ways of thinking) and subject-matter-centered planning (like, learning curricular).
b. Teaching methods: Frontal teaching (such as, the
degree of using “blackboard teaching” and New teaching (like, overhead projector, computers).
Scoring: All the above variables range from 1 – low to
4 – high.
c. Evaluation: Teachers were asked to assign weights
to each of the following consideration so that they add
up to 100%: Test (students’ ability and performance),
Effort (student’s learning investment), Need (student’s
need of encouragement in grade assignment).
Findings and Discussion
In general, as it appears in our findings, the teaching
practices of Israeli high school teachers is a far cry
from the ideal expected to fulfill the PISA’s teaching
targets. While the teachers express relatively progressive attitudes, in their practices they tend to stick to the
known, more traditional methods in both classroom
teaching and students’ evaluation. It is hard to tell
whether this is a result of entrenched, hard-to-change
behavior, or an outcome of systemic pressures – to
“cover material” and prepare students for the standardized final tests that limits teachers’ ability to experiment and implement alternative teaching practices.
While teachers of various subjects do not differ in their
declared attitudes, it seems that teaching specialty is a
factor in shaping their practices. Mathematical teachers appear as the most conservative among the three
specialty groups in both their planning and class practices as well as in their grading practices. However,
the science teachers and not the reading group appear
as the most non-traditional practicing group. A plausible interpretation of these differences, lie in the con-
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textual conditions that may shape practices of science
teaching. Science teaching has gone through considerable transformation in recent decades: Syllabi was renewed to include more “relevant” topics, the “subject”
is now being defined as interdisciplinary and taught as
such in some schools, and systemic guidelines advocate practices that combine class teaching, laboratory
sessions and out of class learning, all of which create

an environment for more “authentic” teaching. If this
interpretation holds, it has important educational and
policy implications.
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This paper considers the different approaches to the
teaching of place value. It is argued that current practices involve a heavy emphasis on place value. Both
mainstream and alternative approaches attempt to
make children understand the meaning of the notational system for the writing of numbers. In mainstream
cases, children are asked to write the numbers in columns marked out as units, tens and hundreds. In the
alternative approaches prevalent in India, different
concrete materials such as Dienes blocks and matchstick bundles are used to make children understand
the logic behind the place-value system. In this sense,
there is a commonality in both the approaches.
These methodologies assume that the learning of
number as such is comparatively straightforward and
that the real issue is that of understanding the conceptual representation of number or of number as the sum
of products of powers of ten.

A different approach developed in the Netherlands delays the teaching of place value and focuses on the
development of number sense. The activities chosen,
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such as counting on the ten-structured bead string (see
figure) and the jumps on the empty number line keep
the numbers whole without differentiating them on the
basis of place value.

This method is strongly rooted in the conception of
Freudenthal that there was more than one concept of
number, which included counting number, numerosity
number and measuring number. He argued very strongly
that the numerosity number was ‘mathematically insufficient’, `mathematically unimportant’ and `didactically insufficient’ for the teaching of natural numbers
(Freudenthal, 1973, pp. 179-194). He argued in favour of focusing on the counting number and the measuring number and specifically for the use of the number
line. This advocacy of number line is related to the
emphasis Freudenthal put on the constitution of the
mental object by children (Freudenthal, 1983 p. x and
pp. 28-33).
Theoretical aspects
I would argue that this RME (Realistic Mathematics
Education) approach is significant both in terms of
current theoretical advances in cognitive sciences and
in terms of practical applications. In the framework of
cognitive linguistics, mathematical concepts are seen
as image schemas and conceptual metaphors. Accord-

