
Item #1 cont. 
Males 

Dennis 
Gary 
Mark 
Paul 
Dean 
Kenneth 
Larry 
Ronald 
Charles 
Randy 
Allen 
Bruce 
Terry 

1969-70 Rank 
7 

11 
13 
13 
16 
16 
16 
16 
20 
20 
22 
22 
22 

Females 
Susan 
Linda 
Jean 
Katherine 
Cheryl 
Pamela 
Carol 
Kathleen 
Judy 
Karen 
Barbara 
Diane 
Jane 
Joan 
Connie 
Vickie 
Sandra 
Lynn 

2. Names appearing on the 1990-91 list but not on the 1969-70 list: 

1969-70 Rank 
1 
3 
5 
6 
8 
9 

11 
11 
14 
14 
14 
17 
17 
19 
20 
20 
23 
23 

Males 1990-91 Rank Females 1990-91 Rank 
Brian 4 Jennifer 1 
Chad 5 Amy 3 
Christopher 6 Kimberly 4 
Jeffrey 6 Angela 4 
Matthew 6 Michelle 6 
Erik 9 Sarah 8 
Jason 9 Stephany 8 
Bradley 9 Dawn 11 
Todd 14 Laurie 11 
Anthony 16 Lisa 11 
Corey 18 Tammy 11 
Kevin 21 Stacie 15 
Ryan 21 Anne 17 

Elizabeth 17 
Heather 17 
Jodi 17 
Lori 17 
Teresa 17 

3. Names appearing on both the 1969-70 and 1990-91 lists: 

Males 69-70 Rank 90-91 Rank Females 69-70 Rank 90-91 Rank 
Michael 1 1 Mary 2 10 
John 2 3 Deborah 4 17 
David 3 18 Patricia 7 17 
James 4 21 Christine 9 2 
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PREP ARING STUDENTS TO SOLVE PROBLEMS 

William H. Kraus 
Wittenberg University 
Springfield, OH 45501 

Students often seem to pay little attention to the meaning of the words in 
story problems. Instead they apply the rule: "Take the two numbers and use the 
most recently studied operation." This comes less from laziness on the part of the 
student than from efficiency - much of the time, especially early in the learning 
process when the problem solving habits are first being developed, this rule works. 
Routine textbook problems can encourage the use of this rule as can teachers who 
want to make it "easier" for students to learn by giving them only simple story 
problems (Nesher, 1980; Lesh, 1981). 

To help students decide which operation to use in a problem, teachers often 
resort to teaching them to look for "key words". Unfortunately, although this may 
help in the short term, it is harmful in the long term because (1) it does not work 
very well in more complex problems and (2) it discourages students from analyzing 
the problem as a whole. 

As teachers we want to look beyond the immediate goal of getting students 
to solve routine one-step problems to the goal of teaching students to solve the 
types of problems the "real world" will present them, problems that typically are 
not neatly packaged with. all the information, and only the information, necessary to 
solve them. Two things that teachers can do to help students develop problem 
solving skills are (1) help students to develop a feel for mathematics and (2) get 
students involved in the problems they are attempting to solve. 

Developing I fid for Mathematics 
---··-· ··- - --·-

The best problem solvers are intuitive; they have developed an 
understanding of the interconnectedness of mathematical concepts that allows them 
to avoid many blind alleys in solving a problem and to make productive connections 
between what is known in a problem and what is wanted (Bruner, 1960; Westcott, 
1968). Students who have learned their computational skills rotely and at an 
abstract level develop little feeling for the operations. Students who have developed 
their computational skills through repeated experiences with concrete materials are 
more likely to develop an understanding of the operations and the relationships 
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among the operations (Suydam, 1986; Kennedy, 1986; Moser, 1986). To these 
students an addition problem will feel like an addition problem because they have 
gone through the physical actions of addition many times. 

We need to help students make meaningful connections among mathematical 
ideas. If students understand, at a level appropriate to their intellectual 
development, the basic operations and the basic concepts of measurement and 
geometry that help them relate mathematics to the world around them, then they 
will have a better chance of applying mathematics successfully in their lives. 

Assuming that our students have the prerequisite knowledge and skills in 
mathematics, we then want to actively engage them in applications of mathematics. 
Many of these applications can be presented in story problems, but the problems 
must be designed to capture the complete attention of the students. The following 
are a few of the many ways that we can encourage our students to become involved 
in the problem. 

1. Develop classroom math projects. Planning a party, taking a poll, and 
running a classroom store all involve students in "real world" mathematics. 
Many holiday activities can be planned to incorporate as much math as 
possible; for example, Christmas preparations can include making and 
wrapping gifts, making ornaments and other decorations, and making 
Christmas cookies, all of which involve geometry and measurement. 

2. Use story problems that relate to class activities like those described above 
or to activities the class is involved with in other areas of the curriculum. If 
students are. studying dinosaurs, then create some story problems that 
involve dinosaurs. 

3. Read a story that involves math problems. 

4. Read any story and create math problems that use characters and ideas from 
the story. 

5. Put up a picture or poster and create problems that relate to it. For 
example, put up a Garfield poster and create problems that have students 
calculate how much lasagne he eats per week, how many calories he burns 
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Table 1, cont. 
11 Gary 10 11 Carol 12 
12 William 9 11 Rebecca 12 
13 Douglas 7 11 Kathleen 12 
13 Mark 7 14 Judy 11 
13 Paul 7 14 Karen 11 
16 Dean 6 14 Barbara 11 
16 Kenneth 6 17 Diane 10 
16 Larry 6 17 Jane 10 
16 Ronald 6 19 Joan 9 
20 Charles 5 20 Cindy 8 
20 Randy 5 20 Connie 8 
22 Allen 4 20 Vickie 8 
22 Bruce 4 23 Sandra 7 
22 Scott 4 23 Julie 7 
22 Terry 4 23 Lynn 7 

Table 2 
Largest Name Frequencies for Males and Females (1990-91) 

Rank Male Name Freguency Rank Female Name Freguency 
1 Michael 19 1 Jennifer 35 
2 Scott 16 2 Christine 25 
3 John 15 3 Amy 23 
4 Brian 14 4 Kimberly 14 
5 Chad 11 4 Angela 14 
6 Christopher 10 6 Michelle 14 
6 Jeffrey 10 7 Julie 13 
6 Matthew 10 8 Sarah 10 
9 Douglas 9 8 Stephany 10 
9 Erik 9 10 Mary 9 
9 Jason 9 11 Dawn 8 
9 Stephen 9 11 Laurie 8 
9 Bradley 9 11 Lisa 8 

14 Richard 8 11 Tammy 8 
14 Todd 8 15 Cindy 7 
16 Anthony 7 15 Stacie 7 
16 Thomas 7 17 Anne 6 
18 Corey 6 17 Elizabeth 6 
18 William 6 17 Deborah 6 
18 David 6 17 Heather 6 
21 Daniel 5 17 Jodi 6 
21 James 5 17 Lori 6 
21 Kevin 5 17 Patricia 6 
21 Robert 5 17 Rebecca 6 
21 Ryan 5 17 Teresa 6 

We note the following: 

1. Names appearing on the 1969-70 list but not the 1990-91 list: 
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FIRST NAME FREQUENCIES: AN EXERCISE IN 
DATA COLLECTION 

Bonnie H. Litwiller and David R. Duncan 
University of Northern Iowa 
Cedar Falls, IA 50614 

An important mathematical concept in a variety of grade levels involves the 
collection and organization of statistical data. It is a continuing challenge for 
teachers to find situations of interest to students. We shall present one such 
situation involving first name frequencies. 

One of the authors is periodically assigned to teach large sections of a general 
education mathematics course. We isolated two academic years (1969-70 and 
1990-91) in which this author taught about 900 students per year. For each of these 
years we then entered all the first names in a computer and produced alphabetized 
lists. We then counted the frequencies of each first name and produced ranked lists 
for both males and females for each of these two years. 

Each of the samples was generally uniform with respect to age. Although 
there were some non-traditional students in each case, about 95% of the 1969-70 
sample was born during the years 1945-51, while about 95% of the 1990-91 sample 
was born in the years 1967-72. 

We grouped together different forms of the same name (e.g. Robert-Bob and 
Cynthia-Cindy) and minor variations of spelling ( e.g. Michelle-Michele and 
Stephen-Steven). The following lists resulted, each restricted to 25 names: 

Table 1 
Largest Name Frequencies for Males and Females (1969-70) 

Rank Male Name Freguency Rank Female Name Freguency 
1 Michael 25 1 Susan 36 
2 John 17 2 Mary 26 
3 David 16 3 Linda 23 
4 James 14 4 Deborah 22 
5 Stephen 13 5 Jean 20 
6 Daniel 12 6 Katherine 19 
7 Dennis 11 7 Patricia 16 
7 Richard 11 8 Cheryl 14 
7 Robert 11 9 Christine 13 
7 Thomas 11 9 Pamela 13 
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6. 

7. 

8. 

9. 

10. 

while chasing Odie, or how many hours of sleep he gets. 

Show a brief excerpt from a movie or TV show, then have story problems 
that relate to the clip. Anything from the daily life math problems of Smurfs 
to problems inspired by the swashbuckling lifestyle of Teenage Mutant Ninja 
Turtles can add interest to a set of problems. 

Create problems that relate to materials you bring into the classroom, such 
as restaurant menus (ask to take one home and then photocopy it for your 
class), empty food containers, newspaper ads, or old catalogs (have students 
bring them in or check stores at the end of a season for leftover catalogs). 

Find several related pictures, create a problem based on each picture, and 
then have students match the problems with the appropriate pictures. Old 
calendars are a good source of pictures, as are all kinds of magazines. (Note 
that the picture does not even have to be closely related to the math content 
of the problem. What is important is that there be some information in the 
problem that connects it to the picture and therefore the student must read 
the problem. For example, you could have pictures of three different kinds of 
cars, or three pictures of Porsches with different backgrounds, and there 
would be some information in each problem that would connect it to one of 
the pictures.) 

Have students draw pictures to illustrate problems. (Once again, the picture 
need not relate directly to the math content of the problem.) 

Have students supply the question for a problem. For example, supply a 
question for the following: "Bill celebrated his twelfth birthday on 
February 6. His grandmother gave him $20.00 for his birthday, and one of 
his aunts gave him $10.00. Bill collects penguins; his sister gave him a 
penguin knickknack, but it was chipped, so he took it back to Lazarus. The 
store had several of the penguin knickknacks left; the price for each was 
$6.95. Bill also saw a small Gund penguin for $12.95 and a larger Gund 
penguin for $19.95." 

11. Have students act out problems. Bring in props to fit the problems or make 
up problems that use the classroom as the setting. 

12. Have a "problem of the day". There are many books on problem solving that 
can provide challenging nonroutine problems for a variety of grade levels. 
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For example, the Problem-Solving Skill Sheets and other TOPS materials 
provide a variety of nonroutine problems that relate to many areas of the 
mathematics curriculum. 

13. Frequently use problems that have extraneous information and occasionally 
use problems that have insufficient information. 

14. Put the same numbers into multiple problems involving different operations. 

15. Give students problems with blanks where the numbers would be. Give the 
students the numbers and have them put the numbers into the blanks. For 
example: "The Sears tower is ___ meters tall, and the Empire State 
Building is ___ meters tall. How much taller is the Sears tower than the 
Empire State Building? 381,442." 

16. Have students write their own problems about themselves and their friends. 
Other students are likely to be interested in solving them, and students learn 
a great deal about problems as they try to write good ones. 

For some of these suggestions (e.g., having students create their own 
problems or using problems with extraneous information) there is a temptation to 
say, "That is too difficult for my students." However, that is a good reason for 
students to do more of that kind of activity, not less. The real world will not hand 
our students neatly arranged textbook problems, so we must go beyond the use of 
such problems in our classes. 

We must not lose sight of the reason we want our students to learn 
mathematics: so that they can apply it to the real world. What have we 
accomplished if our students are skilled in calculation, but cannot use those skills in 
their lives because they have not developed effective problem solving skills? 

References 

Bruner, J. The Process of Education. Cambridge, MA: Harvard University Press, 
1960. 

Greenes, C., G. Immerzeel, E. Ockenga, L. Schulman, and R. Spungin. 
Problem-Solving Skill Sheets {Levels A - BB). Palo Alto, CA: Dale 
Seymour Publications, 1981, 1982. 

Kennedy, L.M. "A Rationale." Arithmetic Teacher. 33 (February 1986), 6-7. 

16 

Lesh, R. "Applied Mathematical Problem Solving." Educational Studies in 
Mathematics. 7 (2), 1981, 235-265. 

Moser, J.M. "Curricular Issues." Arithmetic Teacher. 33 (February 1986), 8-10. 

Nesher, P. "The Stereotyped Nature of School Word Problems." For the Learning 
of Mathematics. 1 (1), 1980, 41-48. 

Suydam, M.N. "Research Report: Manipulative Materials and Achievement." 
Arithmetic Teacher. 33 (February 1986), 10, 32. 

Westcott, M.R. Toward a Contemporary Psychology of Intuition. New York: 
Holt, Rinehart, and Winston, 1968. 

Alaskan cryptarithms revisited: 
----- -·-······-· 

Carl A. Bevington, Conneaut, OH, notes that the Alaskan cryptarithm 
CAN + YOU = SEE (Winter, 1991) has 528 solutions, HOW + COME = RICK 
has 122 and six if RICK must be prime (the Editors certify that Rick is indeed 
prime.) Carl counts solutions for the others as well and adds some for you to try: 

liRONG 
llRONG 
RIGHT 

FINE 
TOYS 

TODAY 

FLY 
FOR 

YOUR 
LIFE 

TELL 
THE 

IIBOLE 
TRUTH 

\IAS 
THAT 

ALL 
RIGHT 

And a few more cryptarithms from the Anchorage, AK, teachers for Carl and others 
to ponder: 

CAN 
SHE 

DOIT 
Chuck Strauss 

CATS 
DOGS 

FIGHT 
Judy Jeffrey 
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SKI NO 
TO TO 

DIE YOU 
Linda Smith Twyla Mundy 
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