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Editorial 
This long-awaited edition contains some obvious changes in design, function, and 
content. Your comments "to the editor" would be appreciated. We hope to con
tinue expanding the interest and appeal of deZta-K to meet the changing 
needs of our readers. 

Problem Solving 
This issue explores a new approach, and we welcome Professor John Percevault as 
a regular contributor. Thanks to Ron for a problem type. 

Computer Applications 
We also welcome back deZta-K's former editor, Professor George Cathcart, as 
a regular contributor to the "Microcomputer Corner," which has an elementary em
phasis. The results of his detta-K readership study are included as well. 

Perspective 
Many thanks to Professor Ediger for leading our thinking. 

Letter to the Editor 
I read John Curda 's article in the October 1983 issue of delta-K with great 
interest, and I enjoyed the manner in which he integrated the use of a microcom
puter with the teaching of the coordinate plane. 

I would, however, like to point out a small bug in the program listed on page 
10. Statement 30 as written (FOR Y = l to 119 STEP-1) does not start the 
"rocket" at the bottom of the screen and move it to the top as indicated in the 
description. However, by changing the statement to read "FOR Y = 119 TO l 
STEP-1" (as I'm sure John intended), the "rocket" does indeed perform as it 
should. 

R. Heyworth 
Supervisor of Education, Math/Science 
St. Albert Protestant Separate School District No. 6 

delta-K agPees. Thanks fop pointing this out. 

Announcements 

Authors Wanted 

The editorial panel of the Anthmetic TeacheP is looking for prospective 
authors for the "Ideas" and "Let's Do It" departments. Authors will be asked to 
submit three manuscripts for review by August 1, 1984. For each of the depart
ments, three sets of authors will be selected, each providing three manuscripts 
to complete the nine issues for the 1985-86 publication year. For more detailed 
information, write to the Managing Editor, Anthmetic TeacheP, 1906 Associa
tion Drive, Reston, VA 22091 (phone [703) 620-9840). 
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News Briefs 

.crux MathematiC!oru.m, sponsored by the Carleton-Ottawa 
Ma�hematics Association, is a problem-solving journal avail
able for $22 from Algonquin College, 200 Lees Avenue, Ottawa, 
Ontario KlS OCS. Single copies are $2.25. Try it; you may 
like it. 

-The Association for the Development of Computer-Based 
Instruction publishes 300 pages of its Twenty-Fourth 
International Conference in the Jourrnal of Computero-Based 
Instruction. The cost is $30. It's available from Gordon 
Hayes, Executive Director, ADCIS International Headquarters, 
409 Miller Hall, Western Washington University, Bellingham, 
WA 98225 (phone [206) 676-7860). 

• "Edison Kits," ideal for Grade 5 through junior high 
school, have proved to be effective teaching tools in more 
than 25,000 classrooms. Directions are simple, and materials 
are inexpensive. Teachers and librarians will like the seven 
how-to booklets based on Edison's experiments. Send $1 for 
postage and handling to Charles Edison Fund, 101 s. Harrison 
Street, East Orange, NJ 07018. Limit: one kit for each 
teacher or librarian. 

• What Is a Sur>vey? is a 32-page booklet containing in
formation on types and characteristics of surveys, designing 
and conducting a survey, sources of errors, and using the re
sults of a survey. This is interesting reading for a teacher 
or student about to start a statistics project. Single 
copies are free (additional copies, SO� each) from American 
Statistical Association, 806 15th Street NW, Washington, DC 
20005. Send self-addressed label with your request. 

• The Fifth International Congress on Mathematical Educa
tion will te held in Adelaide, Australia, August 24-30, 1984. 
Contact "!CME 5 Travel Planners," P.O. Box 32366, San An
tonio, Texas 78216. 

• The Canadian National Mathematics League held the 1983-84 
Annual Elementary Grades Contest on Tuesday, March 6th, 1984. 

Forty questions were put to students in Grades 5 and 6; they 
had 30 minutes to work on them. Book early for next year's 
contest. Write to Michael Selby, Mathematics Department, 
University of Windsor, Windsor, Ontario N9B 3P4. 



REPORTS 

Mathematics 31 Curriculum Developments 

Hugh Sanders 
Chairman, Mathematics 31 Ad Hoc Committee 

Math Consultant, Alberta Education 

In March 1979, the Mathematics Curriculum Coordinating Committee was given ap
proval to pursue revisiop o: the Mathematics 31 course in keeping with changes 
in the Mathematics 10-20-30 and 13-23-33 programs. 

A needs assessment was conducted by Alberta Education in May 1982. A proposed 
course outline was presented for reaction/discussion to postsecondary represen
tatives at meetings held in Calgary and Edmonton in January 1983. The proposed 
outline was positively received without further revision by the postsecondary 
groups represented. 

The Mathematics 31 Ad Hoc Committee was subsequently established to write course 
objectives organized into a core-elective format (80 percent core and 20 percent 
elective). The core would consist of calculus (50 percent of total term) and 
vectors (30 percent of total term). 

1. Calculus (50%) 
A. Introduction to Calculus 
B. Derivative of a Function 
c. Applications of Derivatives 
D. Integration 

2. Vectors (30%) 
A. Geometric Vectors and Their Application 
B. Algebraic Vectors and Their Application 
c. Dot Product 

3. Electives (20%) 
A. Volumes of Revolution 
B. Trigonometric Extensions 
c. Calculus of Trigonometric Functions 
D. Calculus of Logarithmic Functions 
E. Matrices and Linear Transformations 
F. Polar Coordinates 
G. Systems of Linear Equations 

Portion of Total Term 

38% 

12% 

11 % 
13% 

6% 

7% 
7% 

13% 
13% 
13% 

7% 
7% 

Negotiations between Alberta Education 
Ltd., are currently under way with the 
deal with the above-mentioned topics. 
scribed texts will be reprinted. 

and Holt, Rinehart and Winston of Canada, 
aim of producing a single text that will 

Appropriate sections of currently pre-

The Mathematics Jl Pilot Cur-r>iculum Guide (September 1 983) is currently be
ing piloted in 12  schools across the province. Pending a positive response to 
the proposed course outline, approval to implement the program of studies state
ments effective September 1 984 will be sought from the Curriculum Policies 
Committee. 
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The MCA TA Math Conference on Motivation 
George Mullings 

Mistassiniy School, Desmarais 

On October 28th and 29th, I attended the Annual Mathematics Conference held on 
the campus of the University of Calgary. Speakers included Gordon Elhard, As
sociate Superintendent of the Calgary Board of Education, whose topic was 
"Motivating the Math Student." 

The thrust of his speech was that if we have a one-to-one relationship with the 
student, most of our problems will go away. Some of the points he made were: 
(a) Treat each student as an individual, (b) Address each student by name, (c) 
Always establish eye contact, (d) Get each student to like you, (e) Find some 
time to have an informal chat with each student, (f) Never compare two students, 
(g) Never put down a student, no matter how stupid he or she might be, (h) Lis
ten well to each student, and (i) Never ridicule a student. He said we should 
not see teaching as a job, because it is not: it is a way of life that we have 
chosen. 

Another session I attended that I found very informative and interesting was 
presented by Dr. Robert E. Franken, Professor of Psychology at the University of 
Calgary. His topic was "Why We Give Up--Motivation for Persistence." The main 
point of his address was the apparent shift in the way we discipline students. 
He advised teachers not to seek respect from students. What teachers should do 
is seek a working relationship with students, whether respect is an important 
part of that relationship or not. 

Teachers should find a way to motivate students, to make them want to work and 
enjoy learning. Teachers should clearly define their goals for each student, 
and not teach them all the same way. Most students are not going to be academic 
successes, so we should be teaching them accordingly. We should set students up 
for success, not for failure. If a student feels within him or herself that he 
or she is doing great, the teacher is a success. Sometimes a teacher goes away 
from the classroom feeling that he or she taught a great lesson. He or she 
should ask the question "Did the student learn?" Unless the student decides to 
learn, the teacher teaches in vain. A teacher should create a teaching situa
tion in order to effect a learning experience. 

Finally, he pointed out that teachers in Canada are learning from the American 
experience that the way to discipline in the schools will have to change. In 
the U.S.A., many good things came out of racial integration efforts in the 
schools. In order to handle discipline, leaders of the ethnic groups or gangs 
were encouraged to form a council which set up the rules and regulations re
garding discipline in the schools. When these were approved by the school ad
ministration, they became rules that all students must abide by. A violator 
could choose to be disciplined by the principal or by the council. This method 
has been working very effectively in the U.S.A. and has brought discipline in 
the schools to a manageable level. 

All in all, I enjoyed the conference. It was very worthwhile. 
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We Are Doing Okay, But There 
Is Room for Improvement! 

W. George Cathcart 
University of Alberta 

Over one year ago, a questionnaire was included with each issue of de"lta-K 
to elicit reactions from MCATA members to the services the Council provides. 
The survey focused on de"lta-K, the monographs, and the annual conference. 
Members were also given an opportunity to comment on other areas of service. 
This article summarizes the responses to that survey and offers some inter
pretive comments. These comments are the sole responsibility of the author and 
do not necessarily reflect the interpretation of the executive. 

Background 

Forty-three responses were received which is a response rate of close to 10 per
cent. The distribution of the responses is shown in the data following this ar
ticle. The low response rate could be interpreted as a reflection of general 
satisfaction with the Council and its activities. Who knows?! 

Six of the 43  responses were from members of the executive, and the distribution 
of these six responses is shown in the data following this article. 

The following paragraphs provide some comment on the nature of the responses. 

About 35 percent of the respondents said they read almost everything iu the 
journal. Another 58 percent said they read only those things that looked in
teresting to them. The senior high teachers seemed to be the most thorough 
readers while the junior high teachers appeared to read the least. 

Over 50 percent of the teachers said they used some, but not all, of the activi
ties published in the journal. This suggests that teachers are using some dis
cretion in terms of what activities they can profitably use in their classroom. 
On the other hand, it was disturbing to learn that about 40 percent of the re
spondents did not use any of the activities. Why? Surely some of the activ
ities were relevant! One teacher explained the problem this way: 

Generally, only a small portion of the book lends itself to one level of 
teaching. The rest does me little good. Then, chances are, that portion is 
not what I am working on at that time. There are very good ideas, but in my 
planning day I just do not have time to leaf through all the material I have 
to find something applicable. 
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On the other hand, another teacher said, "The variety is good. 
applies, and I hand other information on to other teachers." 

I can use what 

At the time the survey was sent out, eight "Problem Corners" had been published. 
Most elementary teachers said they did not make use of any of these problems in 
their class. This was expected since the problems were geared to the secondary 
student. However, over one-half of the senior high teachers said they did not 
use any of the problems. While senior high teachers seemed to read the most, 
their utilization was low. 

In response to a question about the frequency of publication of deita-K, 
about 80 percent of the respondents said that the frequency (four issues per 
year) is about right. Written comments about deita-K tended to be posi
tive. For example: "Over all, an excellent publication"; and "Excellent--the 
envy of all other Councils." 

Negative comments were worded in the form of constructive criticisms. These 
criticisms pointed out weaknesses such as a lack of Alberta content and not 
enough material for elementary, especially primary, teachers, junior high te.ach
ers, and teachers of students with special needs. Another suggestion was that 
more information should be provided on executive meetings. 

Canadian Mathematics Journal 

The first experimental issue of the Canadian Mathematics Jour-nai was in
cluded with the fall 1982 mailing of deita-K. Responses to the four ques
tions on the survey to this experimental issue indicated a rather ambivalent at
titude. Only 56 percent said they liked it, and only 51 percent said that it 
should be continued. If it was continued, only 40 percent agreed that it should 
replace one issue of deita-K. If it didn't replace an issue of deita-K, 
only 37 percent said they were willing to pay an extra fee for the Canadian 
Mathematics Journal. 

Supervisors and teacher educators seemed more accepting of the experimental 
journal than the other groups. Written comments related to the Canadian Math
ematics Jourrn.ai tended to be positive and supportive. 

The Math Monograph 

The first question in this section of the survey asked respondents to check the 
monographs they had received. The titles went back to 1973. As expected, the 
majority of respondents checked the more recent publications. However, in each 
of the six categories, there were respondents who indicated they had received 
all of the monographs. The first monograph (1973) had been received by about 28 
percent of the respondents. This suggests that a large proportion of the 43 re
spondents were long-standing and, therefore, probably fairly committed members 
of the Council. 

About 37 percent considered the monographs to have been very worthwhile, and 
another 47 percent said they were okay. Five percent said the monographs were 
not at all worthwhile. Supervisors and teacher educators seemed to view the 
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monographs mere favorably than the other groups. Four-fifths of the supervisors 
and teacher educators said the monographs had beu1 very worthwhile. All the 
written comments were positive. Two exampl�s are: am very pleased with them 
as they are. They make excellent reference sources for teachers, and they are 
complete. " "I do l ike them. Since they are topical, they are easily accessed 
for quick information. " 

The idea of replacing the monograph with a monthly issue of a newsletter was 
viewed as a bad idea by 30 percent of the respondents; however, the newsletter 
is now being produced monthly. Another 44 percent said it should be tried on an 
experimental basis. Only five percent were prepared to accept the idea as a 
good one. Consistent with the results reported above, supervisors and teacher 
educators seemed least supportive of the change. 

Written comments tended either to be negative or to suggest changes in con
tent. The following comment is representative of the negative comments: "These 
tend to get filed in piles and forgotten. " 

A variety of suggestions was made as to content and format. Some suggested a 
newsletter needed to be "short, frequent, and 'newsy'. " Some said that each is
sue should be thematic, others wanted worksheets that could be photocopied, and 
still others wanted advice on implementing curriculum changes. 

Annual Conference and Business Meeting 

The survey asked five questions about the annual conference and business meet
ing. Of the 43  respondents, 40 percent did and 58 percent did not attend the 
1981 conference in Lethbridge. Almost 20 percent had attended five or six con
ferences in the last six years, another 33 percent had attended three or four 
conferences, and another 26 percent had attended one or two. Only 19 percent 
said they had not attended a conference in the last six years. 

Lethbridge was not a central location, yet respondents with opinions were evenly 
spl;it (40 percent and 40 percent) as to the acceptability of Lethbridge as a 
meeting site. Senior high teachers were least satisfied, and supervisors and 
teacher educators were the most satisfied. 

About 53 percent of the respondents favored changing location for the conference 
each year, and 28 percent said it should be in one central location each year. 
Changing geographic regions was favored by all groups except supervisors and 
teacher educators who were more inclined to favor one central location each 
year. 

About 47 percent of the respondents said they would attend future meetings re
gardless of where they would be held, but 35 percent said they would attend only 
if the meeting was in their area. Junior high teachers, administrators, and su
pervisors and teacher educators were most inclined to say they would attend no 
matter where the conference were held. 

Written comments were positive. Regarding location, one respondent suggested 
holding the conference "every other year central (Red Deer); alternate years in 
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various locations throughout the province. Another recommended that the 
business meeting "should not be held while another session is going on. It 
should be held in the morning as a breakfast meeting. " 

Other Services 

The following suggestions were made about services MCATA should provide: "In
service on the high school curriculum, on areas of the curriculum that need sup
plementing, and on statistics, geometry, and so on"; "More questions (challeng
ing type) re Alberta Math Curriculum courses"; "Test item bank should be de
veloped"; "Recommendations for good CAI computer programs"; "Offer a variety of 
teaching methods which could be used for particular concepts"; and "Perhaps more 
activities pertaining to individual grade levels and skill areas. " 

Summary 

The following quote from one respondent can serve as a summary: 

I personally feel that MCATA has done a good job for math teachers and math 
education in Alberta. I have found annual conferences "about right" and 
more or less on a par with most NCTM sessions. I suppose the biggest prob
lem is time, particularly time for teachers. For example, I feel it would 
be a major contribution to problem solving in the 1980s if teachers could 
find time to keep active in problem solving. Perhaps "Problems for Teach
ers" could be a feature in delta-K. 

Activities for Gifted Students 

Help is available for educators concerned with gifted students Grades 2 through 
8 as a result of a project supported by the Mathematics Education Trust. This 
36-page booklet, entitled Mathematics Curriculum Outline and Sample Activities 
for Gifted Students, Grodes 2-8, is available for $3 from the NCTM Head
quarters Office, 1906 Association Drive, Reston, Virginia 22091. 

Project coordinator for this booklet was Alexander Tobin, Director of Mathemat
ics Education for the Philadelphia School District. Contributing authors were 
Alan Barson, Robert Murphey, and Donald Scheuer who are also of the Philadelphia 
School District. 

The Mathematics Education Trust was established by the NCTM Board of Directors 
in September 1976. The Trust is independent of the NCTM operating budget and is 
dependent upon gifts from interested persons, organizations, and companies for 
the support of special projects. 
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MCATA Survey Data Table 

The following table repoTt• the frequency of reapon■e■ to different item■ • broken down by 
group. 

Key: Ei.m - st6tlleP1tary teacher• 
Jr/Ii • Junio.,. high teachsrs 
Jr/S-r • Junior and senio1' high tsachB'r8 
SJ'#li - •e>1ior high tB<lche,.. 
S/TE -. supe.,.t>i•o1's and tBaoh"" aducato.,.s 
Admin - adminiat"1tor• 

Total of 43 re■ponsee 

Stx executtve respon•e• 

ddto-l 

1. How auch of !tl.!!:! do you read T 

a) alao■t everything 

b) only tho■e ite .. which look. intere■ting 

c) hardl:, any 

2. To vhat e1111:tent do you uae the acttvhtea in each 
iaaue v1 th your atudenta? 

a) l uae all the acti•ttf.ea auftable to ay 
grade level. 

b) I uae aoae of the activtttea at ay ,:rade 
level. 

c) I rarely uae any of the actiwttiea. 

No reaponae 

l. !tght proble■a c •Proble■ Corner·) have been 
publ11hed in the la1t eight taaue■• Hov ■any 
of the■• Mve you given to .your ■tudent■f 

•> 7-8 

b) 5-6 

c )  J-4 

d) 1-2 

e) none 

No re■pon■e 

* Including one eleaentary-junior high teacher 

Distribution 

Elea JrHi Jr /Sr SrHi 

9 

J 

6 

0 

0 

5 

' 
0 

0 

0 

0 

J 

• 

0 

9* 

0 

0 

5 

4 

0 

0 

0 

7•• 

I 

+ 

0 

5 

2 

0 

0 

0 

5 

4 

0 

0 

0 

•• Including one junior high, senior high, and aupervtsor 

S/TE Adaln 

1/4 4 

I 

J 

0 

0 

) 

0 

0 

0 

0 

Q 

.I 

0 

0 

0 

J 

0 

0 

4. The frequency of delta-K (currently 4 1aaues 
per year) 

---

•> should be increased 

b) 1o • bout right 

c) ehoula: be reduced 

d) ■hould be reduced to zero 

No ra■ponee 

The June 1982 issue of delta-k was replaced 
with a special issue of the Canadian 
Mathematics Journal. D1.d you 1 ike this 
journal? 

a) yes 

b) no 

c) didn • t look at it 

no respon$e 

didn I t receive it  

Should the conc,e:pt of the Canadian 
Mathematic s Journal be continued? 

a) yes 

b) no 

c) not sure 

no response 

7, If the Canadian Hathematir s Journal 1s 
continued, it should 

a) replace one issue of delta-K 

b) not replac.c- one issue of delta-K 

no response 

Would vou oe •.nll1.11� to pay an extra fee for 
the Canadia.n �athemaucs Journal if it did not 
replac� one issue of delta-K? 

a)  yes 

b) no 

c) not sure 

no response 

Elem JrHi Jr/Sr � S/TE � 

0 

6 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

6 

0 

0 

0 

5 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

' 
0 

0 

0 

0 

0 

0 

0 



N MCA TA Survey Data Table (contd.) 

� 

"1ath Monograph 

The monographs have been 

a) very worthwhile 2 

•b) okay 4 

c) not at all worthwhile 1 

no response 2 

The monograph should be replaced with a 2-4 
page ne,.,sletter which would be published more 
frequently 1 perh�ps 10 times a y�ar. this 

a) 1s an excellent idea 0 

b) should be tried on a short-term 
experimental basis 5 

c) hr a bad idea. 

no response 1 

Anp.JlS,1 Conference 

Did you attend the 1981 conference 10 
Leth bridge., 

a) yes 3 

b) no 6 
no response 0 

·� 

JrH1 Jr/Sr � S/TE � 

4 1 3 4 2 

4 6 5 I 0 

I 0 0 0 0 

0 0 I 0 ? 

1 I 0 0 0 

4 4 5 0 l 

0 2 2 2 

6 1 3 2 2 

, 6 ) 3 2 
0 0 1 0 0 

Elem JrHt Jr/Sr SrH1 SITE A..lm1n 

2. How roany HCATA conferences have you attended 
in the last six years? 

•> 5-6 

b) 3-4 

c) 1-2 3 2 3 2 () 

d) none 3 0 

no response 0 0 0 1 Q 

3,  Were you satisfied \'1th the choice of 
location (Lethbridge) for the 1981 conference' 

a) yes 4 3 2 3 

b) no 4 4 3 ' 1 0 

c) d1dn' t care 0 

no response 2 0 0 I 

4 .  The MCATA Annual Conference should be 

a) held in different geographic areas each 
year 

b) held in a central location each year 2 0 

c) other I 0 0 0 

no response l 0 

5, I would attend an HCATA Annual Conference 

a) no matter where it was held, 4 6 1 3 3 

b) only if it was held in ray geographic area. 4 2 4 4 l 0 

c) I vouldn' t attend under any circumstances. 0 0 0 0 0 0 

no response 1 1 2 2 1 



ARTICLES 

The Development of Problem-Solving Skills : 
Some Suggested Activities (Part I) 

John B. Percevault 
University of Lethbridge 

John B.  Per>cevauit is an Associate Pr>ofessor> at the Univer>sity of Lethbridge . 
Dur>ing 1982-83, �hiZe on administrotive leave, he worked �th GY'ade 3-6 teacher>s 
in Lethbr>idge eZementar>y schools.  This article pr>esents some of the pr>oblem
solving ski l ls and strotegies that wer>e used in the school s .  

A quick overview of  mathematics teaching in Alberta schools would reveal that 
activity is centred on problem solving. Alberta Education has produced an ex
cellent monograph, Let PPOblem Solving Be the Focus in the 1980e . I This 
service document presents practical ideas for implementing Polya' s four-step 
procedure for problem solving, namely, understanding the problem, developing a 
plan, carrying out the plan, and looking back. Another excellent monograph has 
been produced by the Mathematics Council of The Alberta Teachers' Associa
tion • 2 At the international level, the National Council of Teachers of Math
ematics has produced a yearbook, Pr>oblem Solving in School Mathematics. 3 

The first recommendation in An Agenda for Action, another publication of the 
National Council, states, "Problem solving must be the focus of school mathe
matics in the 1 980s." To implement the recommendation, recommended action 1. 2 
states: 

The definition and language of problem solving in mathematics should be 
developed and expanded to include a broad range of strategies, 
processes, and modes of presentation that encompass the full potential 
of mathematic applications. 

Computational activities in isolation from a context of ap
plication should not be labeled "problem solving. " 
The definition of problem solving should not be limited to 
the conventional "word problem" mode. As new technol ogy 
makes it possible, problems should be presented in more nat
ural settings or in simulations of realistic conditions. 
Educators should give priority to the identification and 
analysis of specific problem-solving strategies. 
Educators should develop and disseminate examples of "good 
problems" and strategies and suggest the scope or problem
solving activities for each school level. 4 
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Is There a Need to Define? 

Authors use such terms as problem-solving strategies and problem-solving skills. 
For the purpose of this article , problem-solving skills are defined as the in
formation the students may have , which includes facts , processes , and al
gorithms. Problem-solving strategies are procedures for processing the informa
tion • 5 Skills become the building blocks for the learner to develop new or 
dif ferent knowledge and to solve problems. Further , problem-solving skills may 
be taught and/or developed independently of the problem-solving situation. 
Teachers of elementary school children may wish to identify particular problem
solving skills. Instruction could then incorporate the skill during the 
teaching/learning situation, not only in mathematics, but in all subject 
areas. This does not mean that challenging problems should be excluded from the 
elementary curriculum . Hopefully, attention to the acquisition of problem
solving skills will enhance students' problem-solving ability. 

The listings that follow are not intended to be all-inclusive: 

14 

Problem-Solving Skills 

Reading 

Computation 

Representations (Models) such as: 
--real materials 
--drawing a picture 
--a diagram 

Recognize and continue a pattern 

Develop a pattern 

Estimate 

Computation 

Use formula 

Collect and record data in: 
--unorganized lists 
--organized lists 
--tables 
--graphs 

Problem-Solving Strategies 

Modeling; for example: 
--Develop a formula 
--Transform or develop an 

equation 
--Develop a system of notation 

Relate to: 
--another problem that has been 

solved 
--a simpler but related problem 

(records and interprets) 

Changes point of view 

Break problem into two or more 
simpler problems 

Inferencing skills , including : 
--guess and check 
--trial-and-error 
--prediction 
--generalize 
--hypothesize 
--seek relationship 

Looks for pattern and then infers 

Logical analysis 

Synthesize (works backwards) 

Asks an alternate question 



It should be noted that the problem solver often employs two or more skills 
and/or strategies in arriving at a solution. 

Suggested Activities 

Activities that may be used to enhance the development of problem-solving skills 
should be incorporated into the teaching procedures for introducing the basic 
processes and introducing other strands of the elementary mathematics curricu
lum. Some suggestions follow. 

Activity 1 :  Reading in Mathematics 

A prerequisite to becoming an independent problem solver is the ability to read. 
To understand the problem, certain techniques may be employed, techniques that 
may be used with textbook story problems (routine) or with nonroutine problems. 

Every problem in the text does not need to be solved. Use many of the problems 
for a directed reading lesson. Questions that the teacher may ask include: 

1 .  What is the question? What are we to find? Have students read the ques
tion, state the question in their own words, or tell the question to a 
friend. 

2. What quantities are involved? What is the information given? It is sug
gested that students encounter problem situations that have: 

--only sufficient information; the student states, tells, or writes. 
--insufficient information; the student identifies what is needed and sup-

plies missing information. 
--extraneous information; the student crosses out extraneous information and 

rereads, omitting extraneous information. 
--information that has to be recalled or inferred; the student supplies the 

formula and orally states what must be recalled or inferred. 
--information that has to be determined from a diagram, graph, or picture; 

the student interprets a diagram, graph, or picture . 
--information that needs to be researched; the student uses the library to 

find information. 

3. What process (es) is (are) to be used? Have students support the choice of 
process (es). Cue words (more, less, in total, and so on) may be identified. 
Students may also be asked to develop related problems that are at an easi
er, similar, or more difficult level. Students may also diagram or use a 
more abstract representation such as a number line. 

4. Can you solve the problem? Each step of the directed reading procedure may 
be used as the basis of a lesson.6 

Students who are not proficient readers may still develop the skills noted. The 
teacher or classmate should read the problem to the students. 
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Activity 2: Developing Models 

Children learn to represent problems through the use of r�al material and 
through interpreting and developing pictures or diagrams. Textual materials 
utilize this technique to present the basic processes. Spatial visualization, a 
geometric skill, may also be introduced with real materials and diagrams. Early 
experience may hel p female achievement in spatial visualization, which is re
ported as being lower than male achievement. 7 Give children a supply of ob
jects. Ask them to arrange the objects so that there are three in a row. Typ
ical arrangements incl ude: 

a b 

XXX XXX 

XXX 

b 

XXX 

X 

X 

C 

X X X 

X X X 

X X X X 

Some may note that arrangement "c" actually has eight rows each containing three 
objects. Vary the activity so that children are asked to represent the fol low
ing problems: 

l • 3 objects 
2 .  5 objects 
3 .  7 objects 
4 .  9 objects 
5 .  1 1  objects 

The configurations 

Problem: 

1 .  

2 .  

3. 

000 
( 1 . 1 )  

000 
0 ( 2 . 1 )  

0 

0 0 
0 0 0 

0 0 ( 3  . 1 )  

000 
0 ( 3 . 5 )  

000 

- 3 
3 

- 3 - 3 
3 

may include: 

0 
0 ( 1.2 )  

0 

000 
0 ( 2 . 2 )  
0 

0 
0 

000 ( 3. 2 )  
0 
0 

000 
0 ( 3. 6 )  

000 

in a row - 1 row 
in a row 2 rows 
in a row - 3 rows 
in a row - 4 rows 
in a row 5 rows 

0 0 

0 ( 1. 3 )  0 ( 1 . 4 )  
0 0 

0 0 
000 (2. 3 )  000 (2. 4 )  

0 0 

0 000 
0 000 

000 ( 3 . 3 )  0 ( 3 . 4 )  

0 
0 

0 
000 ( 3. 7 )  
000 

Problems number 4 and 5 are left for the reader to determine. 
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Examine the representations with the children . Questions that may be expl ored 
include: 

Is  1. 1 the same as 1. 2 and 1 .3? 
overhead .) 

(Rotate a representation using an 

Is 2 . 1  the same as 2 . 2? (2 . 2  is a "flip"  of 2 .1 . )  

Does 2 .3  satisfy condi ti ons i n  problem 2? 

Does 2 . 4  satisfy the given conditions? 

Exami ne 3 . 2  and 3 .6 . Are they the same? 

How many rows each containing 3 obj ects are there in 3. 5 ?  

Whi ch configurati ons satisfy the conditi ons of problem 3? 

Geometric concepts of intersection, flips, and turns can be explored . Represen

tations (real obj ects and diagrams) may be anal yzed to  determine whether 
condi tions of the problems were met . 

See ne:rt issue for> activities on aoliecting and r'ecor>ding data, r>ecor>ding and 
Zisting, Listing-subtr'action, and or>ganized Lists in a problem. 

Notes 

l Let Probl,em Solving Be the Focus for the 1 980s 
Department of Education ,  1 983 ) .  

( Edmonton , Albert a :  Al berta 

2Math Monograph No. 7:  Problem Solving in the Mathematics C'lassroom, edited by 
Si d Rachlin ( Edmon ton : Mathematics  Council of The Al berta Teachers ' As sociation ) .  

3Problem Solving in School Mathematics ,  1980 Yearbook of the Na tional Council 
of Teachers of Mathematics , edited by Stephen Krulik and Robert E .  Reys (Reston , Vi r
gini a :  Na tional Counci l of Teachers of Mathematics , 1980 ) .  

4An Agenda for A ction: Recommendations for Schoo l Mathematics of the 1980s 
( Reston,  Vi rgini a :  Nat ional Council of Teachers of Mathematics , 1980) , p. 2 ,  

5Adapted from Sydelle  D .  Ehrenberg,  "Concept Learning : How to Make It Happen in 
the Classroom , "  Educational Leadership 39, no . l (October 1981 ) : 36 .  

6For an al ternate l i s ting,  use Raymond S .  Ni ckerson , "Thoughts on Teaching Think
i ng , " Educational Leadership 39 , no . l (October 1 98 1 )  : 2 3 .  

7Elizabe th Fennema , "The Sex Factor , "  Mathematics Education Research: Implica-
tions for the 1 980 ' s, edi ted by Eli zabe th Fennema (Alexandria , Virginia : Associat ion 
for Supervi sion and Curri culum Development , 1 98 1 ) ,  page 96 , 
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Problem Solving - Distance, Rate, and Time 

Ron Cammaert 

Alberta Education 

There are many opportunities for problem solving using distance-type problems. 
The level of information given can vary with the class and individual. For stu
dents with a great deal of experience with problem-solving, one might ask the 
following types of questions: 

1.  Do different jets fly at different rates? 
2. How does the price of a flight compare on a cost/km basis for a short 

flight compared with a long flight? Why? 
3. Does it take longer to fly east or west? Why? 

Students would be expected to define the problem, gather the data, make a model, 
solve the problem, and present the results with little help from the teacher. 
One way to solve the third problem could be as follows: 

PROBLEM: Does it take longer to fly east or west? 

INFORMATION: Air Canada flight schedule 
Vancouver to Toronto (747 ) 
Toronto to Vancouver (747 ) 

0915h-1625h 
1930h-2115h 

SOLUTION: Flight time east 1625h - 0915h = 7 '1 0" 

Subtract time zone change 7 ' 10" - 3 '  = 4 '  10" 

Flight time west 211 5h - 1 930h = 1 ' 45" 

Add time zone change l ' 45" + 3 '  = 4 ' 45 "  r 
4 ' 45 "  

-4 I 1 0 "  

35" 

COMMUNICATION: I t  takes longer to fly west by 35 minutes due to the pre
vailing west wind or jet stream. 

Other questions that could be answered, using flight schedules, are: 

1.  How long does it take to fly from Calgary to Toronto? 
2. How long does it take to fly from Toronto to Calgary? 
3. Why is there a dif ference between the answers to questions 1 and 2? 
4. What is the average speed of a plane going from Calgary to Toronto? 

Classes or individuals who are less secure with problem solving will need more 
structure in order to be successful in problem solving. Less-open questions 
than the above need to be asked with more secure sources of data supplied. An 
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assignment such as the following can be used. If  you use the assignment you 
should modify the names to suit your city or town and use the appropriate 
schedules. 

Use the bus schedule to answer the following : 

1. How many kilometres is it from Nanton to Barnwell? 
2. What is the time in Taber when the #1 145 depart s  to Calgary? 
3. How long does it take the # 1 158 to go from Barnwell to Calgary? 
4. How long does it take each bus to run from Calgary to Lethbridge? 
5. How long does it take each bus to run from Lethbridge to Calgary? 
6. Why do various buses have different running times ? 
7. What is the average speed of # 1 185  between Calgary and Lethbridge? 
8. At about what distance from Calgary will the # 1 145  and the #1 186 meet ? 
9. What is the minimum number of buses needed to maintain this schedule? 

Bus Schedule (from Greyhound Schedule 704A 6-24-81) 

� 

1 185  1145  1 186 1158 
Read down Read down Read up Read up -

gary) 

Calgary 0800h 0600h 0735h 1000h 
(O km) 

Nanton Non-Stop Non-Stop t 0825h 
(87 km) Express Express Non-Stop 

J, J.. Express 

Leth bridge 1 100h 0915h 0500h 0630h 
( 224 km) 

Leth bridge 0605h - - -
( 224 km) 

Barnwell -- 0523h 
( 262 km) 

Taber 0515h 
( 272 km) 
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Microcomputer Corner 

by W. George Cathcart 

Edi tor ' s  Note :  This is the firost in a ser>ies of shor>t aroticZ.es deaUng u>ith 
computero education and appUcations . The "Computero Cor>ner> " is intended to proo
vide proactical, suggestions for teaching computero Z.iter>acy primaroiZ.y at the eZ.e
mentary and junior high school, Z.eveZ.s.  Feedback in the fo'Y'Trl of comments, criti
cism, suggestions, and so on is weZ.come . Cororespondence should be addr>essed to 
the author at the Depar>tment of EZ.ementary Education, University of A Z.ber>ta, Ed
monton T6G 2G5 . 

"Gauge the Impact of Computers 
Using the Telephone Directory" 

In the EZementaroy Computer Literoacy Curoroiculwn Guide ( Alberta Education, 
1983), the stated goal for topic S, how computers affect society, is "to have 
students assess the current and potential impact of computers on society" ( p. 
1 7 ) .  To help achieve this goal you might have students collect copies of the 
yellow pages o.f the telephone di rectory for the past several years. Because a 
major impact of computers on society is indicated by the rapidly increasing num
ber of firms in the computer field, students could : ( 1)  Count the number of 
pages of computer-related ads for each year. ( 2 )  Count the number of firms of
fering computer sales and services for each year. ( 3 )  Compare these statistics 
on a graph. ( 4 )  Use a sharp blade to remove the pages with computer ads, and 
mount these as a bulletin-board display. Two copies of each di rectory are 
needed for this activity. 

� [i] s ....... _ - -

[fil 
� 

� ./ 

1981 1982 1983 

Ll] � � gj  �.:::: " ....... ..... - ....... ,... 
-"' ..- _.. .,..,- .,..... ...., _  - - - -

� §] � - .. ...,__,. ""'- . 

1984 

Your students may also analyze the ads in the yellow pages to determine for each 
year the number of new firms advertising and the number of firms that went out 
of business ( that is, they advertised last year, but not this year). Your class 
might speculate on why some computer firms went out of business. These and 
other ideas for teaching computer literacy can be found in Lear>ning About Com
puter-a by Gloria M. Cathcart and w. George Cathcart, recently published by 
Gage. 

20 



Issues in the Mathematics Curriculum 

Marlow Ediger 
Northeast Missouri State University 

Kirksvi lie, Missouri 

There are salient issues in the mathematics curriculum that need discussion and 
resolution. Each teacher and supervisor needs to take a position on these 
vital issues. Which ones are the most important? I have identified four issues 
for discussion : inductive vs. deductive teaching; active student involvement vs. 
passive reception; measurable vs. general objectives; and the learner-centred 
vs. the society-centred curriculum. 

Inductive vs. Deductive Teaching 

Students may learn significant concepts and generalizations through induction. 
In this method of teaching , students use discovery techniques to answer ques
tions or solve problems. First, students identify a question or problem. Then 
the students secure , either individually or in groups , the necessary facts and 
concepts they will need to answer the question or solve the problem. From the 
information students have acquired ,  they develop broad generalizations. These 
generalizations , which are supported by facts , are used to answer the question 
or solve the problem. 

The opposite of the inductive method of teaching is the deductive method. In 
the deductive method , the teacher explains a new process to students. Students 
then apply that new process to a question or problem. In this method , a "one
way street" of communication exists : from the teacher to the student. The stu
dents must attach meaning to the process being taught in order that the process 
can be used to answer a question or solve a problem. 

Active Student Involvement vs. General Obiectives 

Teachers who emphasize active student involvement believe that students learn by 
doing. Thus , with guidance from the teacher ,  students identify and solve life
like mathematical problems. To become proficient in problem solving , a student 
needs to practise specific problem-solving skills. These include selecting a 
problem ,  gathering data or information , developing a hypothesis or providing a 
solution to the problem , testing the hypothesis,  and , if necessary, revising the 
hypothesis. There is no rigid sequence of steps to solving a problem: the steps 
should be flexible. 

In a teaching method in which the student is a passive receiver of information , 
which may be facts, concepts , or generalizations , no provision is made for the 
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needs of each student. Ideally, each st�dent will apply to the problem the in
formation gleaned from the teacher's explanation or lecture. In contrast, the 
active student involvement method of teaching, which has students solve problems 
relevant to everyday life, demands the participation of the whole person: his or 
her intellect, emotions, and social and physical skills. This method of teach
ing mathematics helps integrate school and society. 

Advocates of active student involvement believe that : students are capable of 
and interested in making curricular decisions; students are better qualified 
than teachers to order the sequence of their studies; and students need to eval
uate themselves in order that evaluation be effective, and in order that evalua
tion have an impact on the student. 

Measurable vs. General Objectives 

How precisely should objectives for student attainment be stated? When the 
teacher uses measurable objectives, the learning activities guide students to 
attain the objectives. Then, the teacher may measure to determine whether a 
pupil has achieved the stated goal. Successful students then attempt to attain 
the next sequential objective. Unsuccessful students may need to be taught in a 
different way in order that they may attain their objectives. 

Some methods for teaching that are related to the use of measurable objectives 
in mathematics are Instructional Management Systems, mastery learning, cri
terion-referenced testing (CRT), and exit objectives. In each of these methods, 
precise measurable objectives are used for teaching. Advocates of measurable 
objectives believe that teachers need to state clearly their intent to students; 
vagueness and ambiguity are not evident in this method. 

Another advantage of using measurable objectives rather than general objectives 
is that each experience selected is chosen on the basis of one criterion: do the 
activities guide students to attain specific objectives? If the activity is too 
complex or if it lacks challenge, it is omitted. The teacher may measure his or 
her own success in teaching by determining whether students have attained the 
objectives. Furthermore, the results of learner progress may be expressed 
clear ly and precisely to parents. There should be evidence that students are or 
are not achieving their measurable objectives. 

The alternative to using measurable objectives is to use broad general goals to 
provide some kind of direction in determining the kinds of information a student 
wishes to develop and to use evaluation procedures that lack precision in deter
mining whether students have attained objectives. 

Learner-Centred vs. Society-Centred Curriculum 

Should most of the objectives in teaching and learning come from students them
selves? Or, should goals for students be selected on the basis of what society 
needs and deems significant? How might ends be chosen that reflect personal in
terests and purposes of students? 

First, students can decide which tasks to pursue and which to omit when inter
acting with learning centres in the school/class setting. An adequate number of 
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tasks needs to be in evidence at diverse learning centres in order for students 
to select, as wel l  as omit, sequential experiences. Students may then select 
truly interesting tasks to pursue. It is hoped that students may perceive the 
purpose of and reasons for participating in ongoing activities. 

Additional teaching strategies emphasizing personal interests and purposes of 
students include: 

l. Individual, Reading. Each pupil selects and reads a library book, per
taining to mathematics, which has interesting content and which is at the read
ing level of the student. The student may also choose how to be evaluated in 
terms of using appropriate word-recognition techniques and comprehension skills. 
Thus, the student may read a self-chosen selection to the teache r ;  the teacher 
might then assist the student to appraise the quality of the student 's word
recognition techniques. To reveal comprehension, a student may develop a mural, 
diorama, model, or creative dramatics presentation to reveal what has been 
learned from the book. 

2. Contr>act System. The student, with teacher guidance, may specify which 
activities to complete involving mathematics within a particular  period of time. 
The contractual agreement should specify a reasonable amount of time in which 
the activities sha l l  be completed. Also, the activities must refl ect student 
enthusiasm and must have a purpose. 

To emphasize societal needs in the mathematics curricul um, teachers and super
visors need to ascertain what things society believes students should  learn. 
Among other things, these might include: 

1. being able to compute the total cost of goods and/or services purchased in 
any situation. 

2. possessing the skil l  to ascertain the amount of change required for a cash 
purchase of goods and/or services. 

3. being skill ful in writing cheques and in keeping a responsible  chequebook 
bal ance. 

4. knowing how to obtain loans to make satisfactory investments. 
5. possessing knowledge of concepts involved in inte rest rates. 
6. realizing specific abilities involved in ordering mate rials from mail-order 

companies. 
7 .  shopping intel ligently for necessary goods and se rvices used in the home. 
8. knowing how to buy insurance for property and heal th. 
9. learning to live within a budget. 

10. being able to complete job application forms as wel l  as being knowledgeable 
about required taxation forms at the local, provincial, and federal levels.  

Conclusion 

Selected issues in the mathematics curriculum need study, analysis, and syn
thesis. Teachers and supervisors need to become students of philosophical is
sues in curriculum development. Each issue needs to be resol ved in terms of 
guiding students to achieve the optimum level of achievement in the mathematical 
areas of their personal interests . Also, students need to understand the pur
pose and meaning of mathematics; this can be done by using mathematical problems 
that are relevant to the everyday lives of students. 
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REVIEW 

by Gordon Nicol 

"Kids and Computers: An Enrichment Program for Elementary Schoolchildren" by 
Nancy L. Bloomstrand, A7'ithmetic TeacheP 31,  no. 5 (January 1984). 

Anyone considering a horizontal enrichment program for the top five percent of 
elementary students in a 400-student school should read this article. 

Nancy L. Bloomstrand is a learning centre director and consultant in Rockford, 
Illinois. She provides good background and lots of "nuts and bolts " details on 
both the Grade 3-6 and Grade 1 -2 programs, including objectives, scope, se
quence, timing, and projects. 

The Grade 3-6 program includes the chronological development of numeration. 
Students work with clay, producing their birthdates in fired cuneiform-like tab
lets: good take-home artifacts. They use other machines including computers, 
and enjoy a field trip studying Da Vinci's work and art. 

The Grade 1-2 topics include counting, bases, chip trading for addition and sub
traction, attribute blocks, "Quisinaire" rods, art projects, spatial relations, 
and a tiling unit. Keyboard study leads into simple computer interaction. 

Parental involvement is stressed. A detailed timeline showing scope and se
quence is provided. The bibliography of 26 books, five magazines, and two soft
ware evaluations (including MECC) is a valuable resource as is the list of mate
rials and equipment. 

The stinger is that testing reported no statistically significant results, but 
f avorable evaluation by students, staff, and parents. The second year was, un
fortunately, cancelled due to staf f  turnover. 
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