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What i s problem solving? Haven't we been teaching problem solving a l l 
along? What are we doing when we go over a l l those word problems i n the 
CexCbooka; isn'c ChaC problem solving? The answers Co Che laeeer Cwo 
quescions are yes, no, or maybe. 

To c l a r i f y Chis seace of confusion, leC's f i r s c define whaC we mean by 
problem solving. Problem solving is the means by which an individual uses 
previously acquired knowledge, s k i l l s , and understanding to s a t i s f y the 
demands of an unfamiliar s i t u a t i o n . The existence of a problem implies Chat 
the individual i s confronted by an unfamiliar sicuation, one for which no 
apparent solution or path to a solution i s readily seen. The key words here 
are unfamiliar. and for which no apparent solution or path to a solution i s 
readily seen. You see, once a student has seen a problem and been shown a 
method of solution, additional exercises similar to the o r i g i n a l (even though 
the names, Che seCCing, and Che numbers have been changed) are no longer 
problems- They are exercises, merely d r i l l and pracCice. You mighc say chac 
che SCudenCs are engaged i n solving problems, buc Chey are not engaged i n 
problem solving. 

Problem solving i s a process, a systemacic search by Che indIvidual 
chrough the given daCa, and a synchesis of the findings into a neatly execuCed 
solution. Indeed, the solucion i s noC che f i n a l answer, buC raCher Che enCire 
process from Che o r i g i n a l confronCation Co the f i n a l conclusion. Thus the 
word problems that appear i n most textbooks do not provide problem-solving 
experiences because most teachers do the i n i t i a l thinking for Che sCudencs and 
Chen provide chem wich a model, a meChod, or an algorichm for doing each of 
Che several Cypes of problems. The face i s Chat most of us and the children 
as well , t r y to i d e n t i f y the "type" of problem and then attempt to r e c a l l how 
we do thac parcicular Cype. There i s r e a l l y nothing wrong with t h i s 
procedure, i f you are tr y i n g to solve specific problems, or problem cypes-
UnforCunacely, chis does noc serve che purposes of problem solving. 

Most of che word problems Chac appear i n a cexCbook are designed Co 
supporC maChematical s k i l l s ChaC have jusC been developed. Indeed, Chis is 
che crucial poinC of the recommendations of the National Council of Teachers 
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of Mathematics (1980) that s k i l l s should be developed to give the students the 
power to resolve problems; the problems are not materials to supporc the 
s k i l l . S k i l l s , i n the absence of the a b i l i t y to u t i l i z e them in appropriate 
settings, are useless! 

I t i s probably u n r e a l i s t i c at t h i s time to believe that the school 
mathematics curriculum w i l l be inmiediately rewritten wich a cenCral Cheme of 
problem solving. I f ic ever happens, ic w i l l noC be for a considerable lengCh 
of cime. However, i n Che meancime, or unc i l such Cime as substantial changes 
are made, classroom teachers can, on th e i r own, implement the N.CT.M. 
recommendations for the 1980's by making problem solving an ongoing a c t i v i t y 
i n t h e i r classrooms. Some problem-solving experience can probably be worked 
into each and every classroom lesson, i f che Ceacher feels i t i s important 
enough and prepares the lessons accordingly. 

Before we consider problem-solving a c t i v i t i e s for Che classroom, lec's 
discuss problem solving i t s e l f . How do we solve problems that we have not 
seen before? What do we do when confronted by a perplexing s i t u a t i o n that 
needs resolution? Perhaps i f we can respond to these quescions, we w i l l gain 
some insights Chat w i l l prove helpful i n Che school classroom, 

Polya (1957) states that successful problem solving involves four steps: 

1. Understanding the problem 
2. Selecting a strategy 
3. Solving the problem 
4- Looking back at the problem. 

When we are confronted by a problem, the f i r s c thing that we usually do i s 
read the problem. This means (1) look for key words; (2) t r y to understand 
the s i t u a t i o n ; (3) visualize the si t u a t i o n i n your mind; (4) look for the 
relationships that exist between the data; and (5) find out what i s being 
sought. Then, according to Polya, a strategy should suggesc iCself which, i f 
treated c a r e f u l l y , w i l l r e sult i n a correct answer. (We consciously avoid 
using the word " s o l u t i o n " at this point, because we want to emphasize the fact 
that i n problem solving the solution Is the entire process, noc just the 
answer.) 

But, strategy selection is not just an automatic outcome of reading or 
understanding the problem. How does one select a strategy? Indeed, what are 
the strategies one can employ to fi n d an answer? 

We have i d e n t i f i e d eight of Che mosC widely used strategies. They are 
not unique, nor i s the l i s t by any means exhaustive. We l i s t them below: 

1. Pattern recognition 
2. Working backwards 
3̂: Gue ss ~afrd~t e s t " ' 
4. Simulation or experimentation 
5. Reduction or looking for a simpler problem 
6. Exhaustive l i s t i n g 
7. Logical deduction 
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8. DaCa represenCaCion 
8.1 graph 
8.2 equacion 
8.3 algebraic expression 
8.4 Cable 
8.5 chart 
8.6 diagram 

Although i t would be impossible Co i l l u s t r a t e each of chese straCegies i n thi s 
paper, l e t us take a look at some of them, with some i l l u s t r a t i v e problems for 
each. As an illusCraCion of che Guess and TesC sCrategy, consider Che 
following problem: 

A cexcbook has been opened to pages 26 and 27. I f we multiply these 
two numbers, their product i s 702. Jane opened her math book and 
found that the product of Che numbers on che Cwo facing pages was 
8,556. To what pages was her book opened? 

As your studenCs read t h i s problem and consider the informacion iC concaine, 
Chey should be broughC Co realize ChaC che numbers which appear on facing 
pages of a CexCbook are always consecuCive. Thus, one of Chem is even, one of 
them i s odd, and their product w i l l always be even. I f che sCudenCs are 
encouraged Co Cry a pair of successive numbers, say 34 and 35, chey f i n d ChaC 
che produce of Chese numbers is less Chan 8,556. I f chey Cry a larger pair, 
say 110 and 111, chey find ChaC this product i s too large. Thus the pair of 
numbers we wish to find l i e s somewhere between these two pairs. This i s a 
good notion for the students to learn at Chis Cime che idea of approaching 
a l i m i t from both sides. Now, by t r y i n g various products w i t h i n t h i s range, 
they should f i n d the correct pair, 92 and 93. Notice too, that th i s is an 
excellenC cime for che Ceacher Co inCroduce che concepC of a square rooc. I f 
Che students take the square root of 8,556 (92.4986) they need only take che 
whole numbers which l i e on eicher side of Che square rooC, namely 92 and 93. 
I f praccice i n mulciplicacion i s noC needed aC Chis time, thi s problem i s a 
good one Co explore wiCh a calculaCor, (This i s basically a consecuCive 
inCeger problem, which, i n Algebra, would be solved wiCh Che equacion 
X ( x + 1 ) » 8,556.) 

In many cases, ic requires a combinacion of sCraCegies to resolve a 
problem. For instance, an elegant solution to Che following problem employs 
Chree of Che sCracegies on our lisC: simulacion, recording daca i n a Cable, 
and paCtern recognicion. 

EighC members of che Harlem Globecrotters are warming up for their 
game with Che WashingCon Generals. The players are i n a c i r c l e . 
Each player passes che b a l l Co each of che oCher players. How many 
cimes is che baskecball Cossed? 

This problem could be solved by acCually having eight students stand i n a 
c i r c l e and toss a basketball or crumpled piece of paper to each of Che ocher 
SCudencs while councing. However, you may wish Co help the students prepare a 
table similar to the following: 
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Carrying Out the Plan 

Looking 
Back 

The Problem-Solving Cartoons used i n chis monograph were created by the 
students i n West Block and Norch West Block of Che University Heights 
ElemenCary School, Calgary, Alberta. 
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