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Introduction

In today’s classrooms, sound pedagogic practices
are priceless. In the mathematics classroom, these
pedagogic practices must provide students with op-
portunities to create a deeper understanding of math-
ematics. A deeper understanding of mathematics
means that students understand the underpinnings of
mathematical concepts; are able to represent math-
ematical ideas in multiple ways (concrete, numerical,
graphical, geometrical, and symbolic); are able to use
appropriate “mathematical language, vocabulary, and
notation to represent ideas, describe relationships,
and model situations”; and are able to “‘make mean-
ingful connections within mathematics, to other
content areas, and to real-life situations” (New
Mexico State University nd, 1).

If students are to attain these standards and achieve
deeper understanding of mathematics, teachers must
create the pedagogic opportunities that will engage
students in higher levels of thinking. D’ Ambrosio,
Johnson and Hobbs (1995) proposed twelve peda-
gogic strategies that teachers can employ to engage
students in higher levels of thinking.

1. Encourage exploration and investigations: in-
volve students in activities that will help them to
construct mathematics knowledge as well as
explore and investigate mathematics ideas.

2. Use students’ prior knowledge: students bring
to class different world knowledge and experi-
ences that affect the way they view and solve
problems.

3. Use manipulatives: the proper use of manipula-
tives is critical to the understanding of new
mathematical ideas.

4. Use real-world problem-solving activities: link
mathematics and the real world through a wide
range of problem-solving activities.

5. Integrate mathematics with other content areas:
this helps students to apply previously acquired
knowledge to new situations.
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6. Use culturally relevant materials: this helps to
motivate students as the mathematics relate to
students’ different cultures and interests.

7. Use technology: saves time by performing com-
plex calculations quickly and allows for drawings
and demonstrations that are difficult if not impos-
sible to achieve using a chalkboard.

8. Use oral and written expression: explaining their
thinking orally and/or in writing help students to
organize their thought and solution strategies.

9. Encourage collaborative problem solving: this
encourages active involvement in leaming by
sharing and negotiating meaning, verbalizing
understanding, and providing constructive
criticism.

10. Use errors to enhance learning: to simply say an
answer is correct or incorrect is insufficient if
students are to improve their understanding of
mathematics. The thinking behind students’ er-
rors must be explored if misconceptions are to
be ironed out.

11. Offer an enriched curriculum and challenging
activities: all students must be exposed to math-
ematically demanding tasks. This allows students
to develop their critical thinking skills and
problem-solving ability beyond routine and
watered-down procedural tasks.

12. Use a variety of problem-solving experiences:
use a wide variety of problems to include prob-
lems that can be solved in different ways, with
more than one correct answer, and that may in-
volve decision making and allow for different
interpretations. (pp 125-35)

These twelve pedagogic strategies, however, must
be used within a framework that will enhance their
effectiveness whereby students and teachers will gain
maximum benefit from their use. To this end, I pro-
pose Tall’s framework called the “three worlds of
mathematics.”

In this paper I demonstrate how the sine, cosine,
and tangent ratios can be introduced to secondary
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