EDITORIAL

The Image of Mathematics and
Mathematics Teaching

Real teachers in real schools in Alberta face real challenges as they implement
the intended mandatory program of studies at the various grade levels. Although
many teachers are excited about the possibilities for new kinds of instruction,
they feel bogged down by the overwhelming expectations about how they should
provide that instruction and by the public image of mathematics.

The public image of mathematics is not the best. The work of mathemati-
cians is not considered an important contribution to our civilization. Part of the
difficulty lies with mathematics itself, because it presents abstract concepts
and images to a public inundated with pictures that are concrete and real. As a
result, mathematicians have the tough job of putting mathematics in the right
light. Another part of the difficulty lies with the mathematicians, because many
of them are unwilling to demonstrate the importance of their work to the gen-
eral population out of fear that the flawless image of mathematics will be dam-
aged. Yet another part of the difficulty lies with the curriculum content and instructional strategies in the
mathematics classroom. Such mathematical content and instructional strategies have little hope of emerg-
ing unless there is an educational environment tn which teachers teach against external assessment struc-
tures completely aligned with the intended curriculum. Schools must become places where students have
access to mathematical knowledge and where student engagement in learning is merited by the mathemati-
cal content and the instructional strategies.

The public, including the students, generally believes that mathematics is uninteresting, too abstract, diffi-
cult to digest and devoid of exciting new developments. Although our program of studies—its rationale,
emphasis and goals—reflects the rich cultural heritage and dimensions agreed upon by curriculum develop-
ers, the cultural heritage is in a form that students can readily consume to succeed on the external exam.

Although mathematics is one of the oldest scientific fields and the most widely taught subject in schools
worldwide, it suffers from an image problem. Mathematicians and mathematics educators have a great re-
sponsibility for the mathematics education of future generations. What educators teach in the classroom or
present in lecture theatres not only is important for the immediate mathematics needs of the students but also
has, in the larger perspective, a significantimpact on the image of mathematics in society. Mathematics meets
a real need in modern societies and individuals. All teachers of mathematics—from the elementary to the
postsecondary level-—must think about these issues and, above all, be ready to act to improve mathematics
teaching at all levels.

The world over, mathematics is taught as an important subject. Why is mathematics so important? Math-
ematics teaches children to think—much sooner than in the other subjects and requiring often very little
knowledge. Mathematics provides endless possibilities for creative thinking at a high level, unrestricted by
authoritarian principles, using common sense and the flight of the imagination. It allows students to unravel
the beautiful patterns and the connections to other branches of human activity and thought.

But are we really achieving these ends? Is mathematics, as taught today, really imparting to our students the
freedom and pleasure of thinking and generating knowledge? Or are the goals so eloquently stated in our
program of studies just empty slogans, mere declarations of importance?

The everyday reality is that in some places of learning mathematics is boring and empty, and in others it is
too difficult and a source of constant frustration. Mathematics is seldom what it should be. Why is this the
case? Here are only two possible causes: (1) we have not gone beyond the traditional use of the textbook, and
(2) we feel that the usual subject matter of mathematics is not suited to original thinking and learning through
exploration and discovery.
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What needs to be done? What is the role of teachers in engaging students in learning mathematics?

Teachers must establish an atmosphere in which mathematics and learning are important and in which
students feel safe to take risks and share ideas.

Teachers must create activities and tasks in which students will engage their intellect, stretch their thinking,
increase their mathematical understanding and solve relevant problems.

Teachers must decide on the discourse in their class, which includes deciding how students will interact
with each other.

Teachers must reflect constantly on the teaching and learning that take place in the classroom.

Teachers must constantly assess the direction in which the students are going and then make adjustments to
ensure mathematics learning.

Teachers must assess the needs and talents of the students, giving the students responsibility for their own
learning while knowing when more guidance is needed.

Teachers mustensure that students make the correct mathematical connections to other concepts and subjects.
Teachers must constantly upgrade and develop professionally to remain current.

Teachers must encourage students to become mathematics teachers and not just counsel them to pursue
careers in other mathematics-related fields.

Teachers must have patience and perseverance to develop students to their fullest potential.

The image and the teaching of mathematics are very much influenced by the beliefs and values of the
mathematics teachers. To change this image, we need to address the characteristics that prevent teachers from

focusing on the intended curriculum.

Klaus Puhlmann
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