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The Curriculum...

envisions students to be engaged in life-long
learning by being equipped with “how-to-
learn” skills and dispositions.

provides more time for students to take part
in activities that require grouping, practical
investigations, and problem solving.




claims that students learn more if they have
hands on or manipulative and interactive
activities, learn on their own, explore, discover,
generalize, and apply what they have learned in
daily life.

has for a goal to produce students who will
demonstrate understanding and skills in
communicating, thinking analytically and
critically, and solving problems in daily life.

Current Classroom Mathematics
Teaching and Learning

Generally, teaching is procedural rather than conceptual
so it does not promote understanding and problem
solving.

TIMSS results revealed that students are not used to
answering constructed response items:

o open-ended ones (multiple answers and/or multiple
solutions)

o those that require explanations
o those that demand reasoning




So how should these problems
be addressed?
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Teaching Mathematics through
Problem Solving

Example: How many matchsticks were used to
form the figure below?

Show as many methods as you can of
systematically counting the matchsticks.

Explain each method.
Write the number sentence for each method.
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Method 7
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10x(2x2)—-(10-1)=31

Method 8
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Teachers realized through experience that:

a mathematical idea can be represented in different
forms (drawing words, symbols)

the different representations of a mathematical idea
are related

a problem may be solved in different ways

the different methods represent different ways of
thinking

a method for solving a problem may be better than
the others

a problem can be extended by asking “what if”
guestions

a method of solving a problem may be used to solve
other problems with similar structure




Extensions of the Original Problem

What if:
we have triangles?

it is the number of sticks that is given and the
number of squares that is to be found?

Can we have the number of sticks to be 627?
How? Is it by having 2 rows of squares or
doubling the lengths of the sides of each
square, for the same number of squares?

What if the number of rows is doubled?
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Applications of Method 1:
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What if the lengths of the sides of each square are
doubled and the squares are arranged diagonally?
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What if it is the perimeter that is to be found?
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Core Thinking Skills (Marzano et.al. 1988)

Focusing skills: defining problems, setting
goals

Information-Gathering skills: observing,
formulating questions

Remembering skills: encoding, recalling

Organizing skills: comparing, classifying
ordering, representing

Core Thinking Skills

Analyzing skills: identifying attributes or
components, identifying relationships and
patterns, identifying errors

Generating skills: inferring/making conjectures,
predicting, elaborating

Integrating skills: summarizing, restructuring

Evaluating skills: establishing criteria, verifying




Some Tasks that Provoke
Mathematical Thinking

1. Same area -

Same volume?

2. Same perimeter

same area? /




3.  What is the greatest number of chips each with a
diameter of one unit that can exactly be contained on a
5 unit by 8 unit mat? (There should be no overlaps.)

Examples of Open-Ended
Assessment Iltems

For items 1 and 2, give your observations,
interpretations and inferences.
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Number of Candles Sold

Oct. 27 Oct. 28 Oct. 29 Oct. 30 Oct. 31 Nov.1 Nov.2
Day

One Week Sale of Candles at Rosie's Store
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Number of Roses Sold

Mon Tues Wed Thurs Fri
Day

Sale of Roses at Mary's Flower Shop

3. The squares in the three figures below have the same
area.

Figure 1 Figure 2
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Draw 3 more with the same characteristics as above.

Figure 3

Figure 4 Figure 5
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4. Draw another triangle, call it triangle ABC, that is
congruent to APQR.

What More Needs to be Done?

Address the following concerns:

Can students really think on their own?

Thinking needs time. Can we finish the
required content coverage?
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Challenge!

Plan lessons that show how thinking skills can
be developed using mathematics curriculum
topics. They should include:

o high level questions

0 cover several competencies per lesson

o anticipate various student responses
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