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Problem solving involves c r i t i c a l thinking- AlChough new programs for 
the g i f t e d and ealeneed focus on c r i c i c a l Chinking s k i l l s , chere i s l i t t l e 
a t t e n t i o n given to these s k i l l s i n today's schools. Simply t e l l i n g learners 
ChaC someChing i s imporcanC i s noc very effecCive. Rather, we must help chem 
discover for themselves that c r i t i c a l thinking i s important for societies in 
general, and for each of Chem i n parcicular. SCudents should be encouraged to 
examine t h e i r own experiences, both direct and vicarious, to find out how 
c r i t i c a l thinking, or a lack of i t , has affected t h e i r l i v e s and the lives of 
others. 

An i n t e r d i s c i p l i n a r y or thematic approach to teaching provides many 
opportunities for structuring and analyzing problems which extend far beyond a 
computacional exercise. In r e a l i c y , i c places learning i n ics nacural seccing. 
In i t s Recommendations for School Mathematics of the 80's, Che NaCional Council 
of Teachers of MaChemaCics (1980) sCrongly supporCed chis posicion:-

As new Cechnology makes ic possible, problems should be presenCed in 
more natural settings or in simulations of r e a l i s t i c conditions . . . 
Mathematics teachers should create classroom environments i n which 
problem solving can f l o u r i s h . SCudents should be encouraged Co 
question, experiment, estimate, explore, and suggest explanations. 
Problem solving, which i s essentially a creative a c t i v i t y , cannot be 
b u i l t exclusively on routines, recipes, and formulas. (p. 3) 

The d a i l y newspaper can serve as an excellent means for applying 
mathematics to l o c a l , state, national and international problems such as 
environmental, c u l t u r a l , social and Cechnological issues. For example, 
environmental and energy-related issues could be studied i n terms of th e i r 
-mathemacrca-l—prTDbrlem=solving~"impl"ications related to product ion, d i s t r i b u t i o n 
and use of energy. The problem-solving s k i l l s of describing, comparing, 
contrasting, analyzing and evaluating could be reinforced by debating 
controversial dilenmias, such as nuclear energy versus nuclear waste disposal; 
s t r i p mining of coal versus preservation of our natural landscape; school levy 
taxes versus qu a l i t y education; l o c a l taxes versus state taxation for schools 
and so f o r t h . 
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Numerous problem-solving s k i l l s related to mathematics could be u c i l i z e d 
in publishing a students' newspaper or magazine. Examples of areas ChaC might 
be included are: mathematics crossword puzzles; a "Dear Mach Challenger" 
column i n which students respond Co problem quescions submitted by ocher 
SCudents; Che new invention of the month; a s c i e n t i f i c breakthrough; c l a s s i f i e d 
advertisements and problems related to these; e d i t o r i a l s on the value of math; 
a science experiment corner. In addicion Co seeing the relevance of math to 
everyday problems and situations, publishing a newspaper would i t s e l f be a 
problem-solving s i t u a t i o n requiring problem-solving s k i l l s . Such factors as 
coses, ciming, communicaCions, produccion, disCribuCion, and labor are a l l 
incegral Co a publicaCion and create natural problem-solving experiences. 

The focus of problem solving should be on a specific problem f e l t to be 
relevant by the problem solver; i t i s , i n f a c t , his or her involvement i n the 
problem that makes i t a problem. While the teacher's role as questioner is 
integral to the inquiry process, so too, the role of the children as 
questioners and problem "creacors" is imporCanC. This requires a classroom 
environment in which children feel free to question, to take r i s k s , to 
hypothesize, and to make mistakes. 

Recording daCa, keeping crack of resources, escablishing assumpcions and 
considering viable alternatives, describing a given s i t u a t i o n , and using 
insight on the basis of observed paccerns are desirable s k i l l s for people i n 
a l l walks of l i f e . Numerous everyday a c c i v i t i e s can be used to reinforce the 
development of these s k i l l s . Shields (1980) reports on how one fourch-grade 
class Cried Co solve a concinuing l o g i s t i c s problem i n the school cafeteria. 
The sCudents worked on Che various aspeccs of the problem for six weeks. The 
culmination of these experiences was a set of proposals which could improve 
service i n the cafeteria. As a result of Cheir work, several changes were 
implemenced and the students became anxious to attack other problems they found 
around the school. 

Another important problem-solving technique i s the "open sentence." The 
children wri te open sentences abouc pic Cures or scory problems before chey 
begin co solve a given problem. Wricing the open sentence beforehand requires 
the children to stop and think about the problem s i t u a t i o n : What do they know? 
What don't they know? What is happening i n the problem? How are the things 
they know and do not know related? When the children actually write the open 
sentence, they are showing how they interpret the problem. The sentence serves 
as a summary of the information and relationships in che sicuaCion. When 
children solve a problem using che open sencence as a guideline, chey validate 
che solucion and also puc che solution back into the context of the problem to 
be sure i t makes sense. This i s i n contrast to children who see two numbers i n 
a story problem and immediaCely add or subcracc wiChouC chinking abouC Che 
problem. 

The classroom envlronmenc can be designed to f a c i l i t a t e problem solving. 
Instead of a "problem-free," s t e r i l e environment, a more n a t u r a l i s t i c s e t t i n g 
with s i t u a t i o n a l and simulated problems can provide opportunities which demand 
problem solving, decision-making, and research. A sCraCegy used e f f e c t i v e l y 
with both pre-service and in-service teachers was described by Heck and Cobes 
(1977) i n a book e n t i t l e d The Creative Classroom Environment. In t h i s strategy 
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the classroom i s perceived and compared loosely to a regular t h e a t r i c a l 
sett ing. For example, when the curtain opens for a play, the aud ience becomes 
aware of Che cime, place, and setting of the play chrough accion, stage 
scenery, and property. S i m i l a r l y , simple representations constructed out of 
cardboard can be used i n the classroom at a l l grade levels to create an 
i l l u s i o n of time and place, creating a more n a t u r a l i s t i c setting for simulated 
problems. The ultimate development of the classroom as a stage-set design i s , 
of course, i n Che classroom where bul l e c i n boards, chalkboards, insCrucCional 
cenCres and arrangemenc of furnicure can reflecC che cime, place, or concepC 
being sCudied. For example, che Olympic symbol of unity , posters of Olympic 
events, i n t e r n a t i o n a l flags and the symbolic torch are s u f f i c i e n t to set the 
stage for an Olympic theme. Like the scenographic elements which support the 
actor i n his or her efforCs on Che sCage, the stage-set design provides 
additional stimulus Co che children i n researching and role playing many of 
cheir learning experiences — chus applying problem solving to many 
unsCrucCured and unexpecCed siCuaCions. 

Teachers need noC be arcisCic Co design che creaCive classroom 
environment. They can manipulate the classroom environment with free or 
inexpensive materials to make a specific unit of study come a l i v e . A f i r s t 
step might be to locate i l l u s t r a c i o n s that depict the era or se t t i n g of the 
unit being studied. Good resource materials for thi s a c t i v i t y could include 
encyclopedias, basic h i s t o r i e s , brochures from Cravel agencies, picture f i l e s 
i n the public l i b r a r y , and books or- slides. A second step i n d r a f t i n g the 
design might be to visualize pieces or cuCouCs from che o r i g i n a l i l l u s t r a t i o n s 
so ChaC when seen i n isolaCion and ouC of conCext they w i l l cause the learner 
Co chink abouc Che o r i g i n a l i l l u s c r a c i o n . For example. Big Ben evokes choughcs 
of London, or a skyline evokes che image of a large cicy. Three simple ways of 
creaCing such i l l u s t r a t i o n s include: (1) using an overhead projector to make a 
l i n e drawing; (2) using an opaque projector to make a silhouette drawing on any 
type of materials including cardboard, paper or wood; and (3) using a slide 
projector to project pictures which depict the desired image. Using any of 
these three techniques, one could eliminate the precise scaling process used in 
t h e a t r i c a l stagecraft. For younger children, the teacher might provide much of 
this environment; older children could be given the problem of developing their 
own se t t i n g unique Co a specific area of study. The problem solving and 
mathematical s k i l l s that could be developed through such an assignment are 
s i g n i f i c a n t . 

One example of a stage-set design developed with children i n grades 4 to 
6 was a unit pertaining to the 1980 Winter Olympics. F i r s t , the classroom 
teachers i d e n t i f i e d the areas of children's needs ( i . e . , geometry, measurement, 
decimals, and monetary s k i l l s ) . Since the winter Olympics were i n process and 
were of great i n t e r e s t to che sCudenCs, chis Cheme was selecCed and 
incorporaCed inCo Che insCrucCional areas of maChemacics idenCified by Che 
ceachers. The selection of a relevant_the_me_and_ooe—which-was-of—interest~t:o 
- the—studenrs"was^critical to having a positive effecC on children's chought 
processes and enhancing confidence i n their problem-solving a b i l i t y . 
Integrating the various subjects into a high-interest theme provided a 
meaningful opportunity for these children to realize Che necessiCy of 
considering, cesCing, and re-evaluaclng problems - a process which is an 
Incegral pare of cheir l i v e s . 
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A creaCive classroom environmenC does noC necessarily Ceach a child what 
to chink, buC raCher assises him or her i n how Co chink. A seimulaCing 
environmenC provides che moCivacion for a child co become a miniaCure 
researcher chrough the processes of reading, l i v i n g , and r e c a l l i n g . Through 
discoveries and explorations children can develop a more complex frame of 
reference from which generalizations can be derived and applied Co the present 
and future. 

An i n t e r d i s c i p l i n a r y unit on che Olympics can promoCe c r i c i c a l thinking i n 
students. The teacher needs to consider involving higher level objectives-
Learner tasks such as id e n t i f y i n g Che cicies i n which che Olympics were held, 
researching che hiscory of Che Olympics and reporting Chis on a timeline that 
includes national and international events represent Che lowest le v e l of 
information; conversely, acCivicies which require more problem-solving s k i l l s 
correspond wich che higher level thought processes of application, analysis, 
synthesis and evaluation. Examples of a c t i v i t i e s which require these higher 
level problem-solving s k i l l s might include simulacing a crip Co Che Olympics 
wich $1,000.00 per person where numerous decisions need Co be made regarding 
lodging, Cransportation, food and events; forming an Olympic Committee to 
decide how to raise funds through advertising; inventing a more aerodynamic 
model of a bobsled; producing a scale model of an Olympic Village which 
includes the sports and housing areas and the costs involved i n constructing 
the v i l l a g e ; and evaluating the media coverage of the Olympic Games. 

Within the stage-set design numerous research a c t i v i t i e s that promote 
problem'solvlng s k i l l s can be formulated to Include areas of study such as 
sociology, anthropology, geography, history, economics, and p o l i t i c a l science. 
For example, an a c t i v i t y i n which Che students Idencify the cicies where 
Olympics were held and che reason for seleccing specific cicies is applicable 
Co Che sCudy of geography. In studying sociology, anthropology, or p o l i t i c a l 
science, a debate on the pros and cons of boycotting the 1980 Olympic Games 
would be an excellent a c t i v i t y . Role playing also becomes very natural w i t h i n 
the stage-set design environment. Imagine the problem - solving and 
decision-making s k i l l s involved in role-playing the Olympic boycoCt decision 
from the viewpoint of the Canadian and Russian-athletes, the parents of Che 
aChleces, Che Prime MinisCer of Canada, che Russian and AfghanisCan people, che 
Russian business communicy, Che T.V. networks, the Olympic Committee, etc. 

As a culminating a c t i v i t y to the Olympics Unit described e a r l i e r , the 
children were asked to develop a set of problems related to mathematics. 
Developing a problem i s a problem i t s e l f . I t serves as an excellent strategy 
for developing the s k i l l s of describing, observing, clas s i f y i n g data, and 
analyzing situations- While the children were given no guidelines i n terms of 
specific problems, i t was excremely interesting to observe that the problems 
they created were related to the areas of need i d e n t i f i e d by the teachers prior 
to the implementation of the u n i t . In addicion, the children developed various 
levels of questioning. The problems ranged from very simple one-step processes 
to more complex processes. 

Examples of students' problems related to measurement included the 
following: 
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I f the Olympic track was 400 metres, how many times would a runner 
have to run i t for a 5000 metre race? 

Leah Mueller skated the 5000 metre race in 7 minutes and 56 
seconds. The f l r s c 1000 mecres Cook 1 mlnuCe 28 seconds. Her lasC 
1000 mecres Cook 1 minuCe 37 seconds. How long did i t take Leah to 
skate the middle 3000 metres? 

The high jumper made 3 jumps. His f i r s t jump was 2 metres 37 
centimetres. His l a s t jump was 2 metres 43 centimetres. His 3 
jumps totaled 7 metres 21 centimetres. How high was his second 
jump? 

I f an Olympic swimmer swam an average of 25 metres i n 38 seconds, 
how long would i t take her to swim 100 metres? 500 metres? 

The Swedish ski jumper's f i r s t jump on che 70 mecre ski jump was 87 
mecres. His second jump was 89 mecres 58 cenCimeCres- How much 
shorCer was his firsC jump? How long were his jumps when added 
together? 

Through a c t i v i t i e s the children learned the value of a well-balanced diet 
for the athlete and what exercises an athlete might do in a day's t r a i n i n g . 
The StudenCs also sCudied che effeces of drugs, alcohol and cobacco on che 
body. Mathematical problems related to body exercise and practice became 
natural to the s i t u a t i o n . These were reflected in the problems designed by 
Che elemenCary school children. 

For example: 

Eric Heiden, che speed skacer, Crained an average of 6 hours a day, 
5 days a week for Che lasC 3 years Co prepare for Che 1980 Olympics, 
How many hours has he crained for che Olympics? 

Design a week's nuCricious menu for Che 10 American hockey players. 
Include a d a i l y snack for afcer "work-ouc" cime. Using Safeway's 
newspaper ad, figure ouC che cosC of che week's menu for Che ceam. 

Examples of monecary problems by Che sCudencs included Che following: 

Linda Fracianne has 3 cosCumes she could wear for her performances. 
The t o t a l cost of the costumes was $261. What was the average cost 
per costume? 

The Gold_J1edaJ^are_made_Qut^of_gold—and—si-lver^;—There—rs^about " 
~"^26700 worth of gold, and $332.00 worth of s i l v e r i n each Gold 

Medal. Eric Heiden won 5 Gold Medals. How much are his medals 
worth a1 together? 

One meal (supper) for a hockey player cost $6.25. How much would 
the meal cost for the whole Canadian team i f a l l 20 players ate? 
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Mary Wilson bought dinner for her 3 friends aC a good rescauranc ac 
Lake Placid. Mary's lobster dinner cost $18.00 for everything. 
Together, a l l 4 meals cost $75.87. What was the average cost for one 
of Mary's friend's meals? 

You used 400 l i t r e s of gasoline to drive to Lake Placid and back to 
your home. The gasoline cosC $148.00. How much did the gasoline 
cost per l i t r e ? 

An Olympic v i s i t o r bought 8 ti c k e t s for 3 events. 2 eickecs cost 
$8.50 each, 3 cost $15.25 each, and 3 cost $9.00 each. How much did 
the v i s i t o r pay for a l l 8 tickets? 

The problems created by che sCudenCs ofCen included irrelevant data, as 
i l l u s t r a t e d i n the following examples: 

John Smith drove to Lake Placid for the Olympics. I t took him 8 
hours Co gee Chere, He used 250 l i t r e s of gasoline, and traveled 
548 kilometres. How much did John average in speed per hour? 

The four men i n the 4-man bobsled totaled 780 lbs. The weight of 
the men and the bobsled totaled 1985 lbs. What was Che average 
weight of the men? 

Ju r i Svenson of Norway i s a ski jumper. He i s 23 years old and has 
trained 36 hours a week for the las t 3 years. His Cwo jumps aC che 
90 metre jump totaled 245 metres- His f i r s t jump was 122 metres-
How long was his second jump? 

A l l children should have the chance to develop their problem-solving 
a b i l i t i e s , and i n Curn, develop cheir minds i n order ChaC Chey mighc enjoy a 
f u l l e r l i f e . An inCerdisciplinary unic of ins t r u c t i o n with d i v e r s i f i e d 
problem-solving a c t i v i t i e s allows children to u t i l i z e cheir parcicular 
learning styles. Whether they learn best through concrete experiences or more 
abstract presentations, t h i s approach provides for meaningful experiences. 
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