
ED 323 096

AUTHOR
TITLE

INSTITUTION

SPOO AGENCY

PUB DATE
NOTE

AVAILABLE FROM

PUB TYPE

EDRS PRICE
DESCRIPTORS

ABSTRACT

DOCUMENT RESUME

SE 051 549

Franklin, Margaret; And Others
Add-Ventures for Girls: Building Math Ccnfidence,
Elementary Teacher's Guide.
Nevada Univ., Reno. Research and Educational Planning
Center.

Women's 3ducational Equity Ac,: Program (ED),
Washington, DC.
90

280p.; For Junior High Teacher's Guide, see SE 051
550.

WEEA Publishing Center, 55 Chapel Street, Newton, MA
02160 ($25.00).
Guides - Classroom Use - Guides (For Teachers) (052)

MF01/PC12 Plus Postage.

Academic Achievement; Career Awareness; Computer Uses
in Education; Cooperative Learning; Creative
Thinking; Educational Environment; Elementary
Education; *Elementary School Science; *Females;
*Mathematical Applications; *Mathematics Anxiety;
Mathematics Education; Mathematics Tests; Problem
Solving; Professional Development; Spatial Ability;
tStudent Attitudes; Teaching Guides; Vocational
Education

This guide is designed to provide teachers with
materials they can use with young women to help them to attain higher
levels of mathematics achievement and to encourage them to take as
many math courses as possible in high school. During their early
school years, students develop skills and attitudes toward learning
that form the basis of future academic growth. This guide for
elementary school teachers includes strategies, activities and
resources that deal with five major topics. Part 1, "Attitudes and
Math," includes materials on mathematics confidence, math aspirations
and expectations, and attribution patterns. Part 2, "Math Relevance,"
contains materials related to interest in mathematics, making
mathematics more relevant and useful, and positive role models for
girls. Part 3, "The Learning Environment," contains materials on
teacher-student interaction patterns, cooperative learning, problem
solving, and independent thinking, intellectual risk taking, and
creative problem solving. Other issues are collected in Part 4.
Materials on computers, spatial visualization skills, and test-taking
skills are included. Part 5 "Mathematics Promotion," includes
materials on parent involvement, school counselors, and
administrators and other teachers. Each topic in this guide begins
with a discussion of research findings on the practices and/or
attitudes that affect girls' math attitudes and performance.
Strategies, activities, and resources that can be used to address
each topic are described. Within each topic, activities for the
primary grades are generally listed before those for the intermediate
grades. An annotated resource list at the end of each chapter
provides resources that contain strategies, activities, and ideas.
(CW)



Add-Ventures for Girls: Building Math Confidence

Elementary Teacher's Guide



Add-Ventures for Girls:
Building Math Confidence

Elementary Teacher's Guide

Project Director
Margaret Franklin

Project Staff
Michelle Dotson
Roberta Evans
Eunice Foldesy
Barbara Gardner
Diane Rhea

Research and Educational Planning Center
University of Nevada
Reno, Nevaua

Women's Educational Equity Act Program
U.S. Department of Education
Lauro F. Cavazos, Secretary



Discrimination Prohibited: No person in the United States shall, on the grounds of
race, color, or national origin, be excluded from participation in, be denied the
benefits of, or be subjected to discrimination under an; program or activity
receiving Federal financial assistance, or be so treated on the basis of sex undermost
education programs or activities receiving Federal assistance.

Theactivity which is thesubjectofthis report was supported by the Department
of Education, under the auspices of the Women's Educational Equity Act. How-
ever, the opinions expressed herein do not necessarily reflec t the position or policy
of the Department of Education, and no official endorsemeat by the Department
should be inferred.

1990
WEEA Publishing Center
Education Development Center, Inc.
55 Chapel Street
Newton, Massachusetts 02160

Cover design by Annie Grear

5



Contents

Prefac : ix

Introduction xi

Part 1 Attitudes and Math i
Building Math Confidence 3

Strategies 5
Guesses Galore 7
Many Answers 8
Fraction Grids 10
More or Less Game 12
I Am the Greatest! Game 14

"Guesstimating" and Measuring 16
Resources 18

Raising Math Aspirations and Expectations 21
Strategies 22
Describe This Job 23
I Can Be AnythingWhat Will I Be? 24
Going to SchoolWhat's the Value of Education to You? 25
Resources 27

Changink, Detrimental Attribution Patterns 29
Strategies 31

Stories about Math 32
Your Abilities Become Skills with Training and Practice
Resources 36

Stereotyping and Mathematics 37
Strategies 39
Who Should? 40
Stick Figure Mystery 43
Textbook Awareness 45
Watch Your Language 47
Resources 48

34



vi Coments

Part 2 Math Relevance 51

Increasing Interest in Mathematics 53
Strategies 54
Math Ball 55
Penny Pitch 57
Find a Million 59
The Perfect Room for Me 61
Team Youth Scrabble 62
"Math Facts" Scavenger Hunt 63
Math Clubs 64
Resources 65

Making Math More Relevant and Useful 67
Strategies 68
Math in My House 69
TV Hours 71
Class Allowance 73
Figuring Out Food 74
Buying My School Clothes 75
Numbers in Our World 76
Our House Beautiful 78
Resources 79

Providing Information on Math-Related Careers 81
Strategies 82
Who Uses Math? 83
Stimulating Interest in Math Careers Using Outside Sources 84
Classify the Classifieds 85
Resources 91

Providing Positive Role Models for Girls 93
Strategies 95
Stories about Real Women 97
Resources 104

Part 3 The Learning Environment 107

Increasing Equitable Teacher-Student Interaction Patterns 109
Self-Examination of Teacher-Student Relationships in the Classroom 111
Teacher's Self-Evaluation of Nonsexist Behavior in the Classroom 112
.frzsessing Your Active Teaching Attention Patterns 118
Assessing the Extent of Sex Segregation in Your Clawroom 123
Assessing Your Cla zroom Discipline Patterns 127
Assessing Your Classroom Verbal Evaluation Patterns 130
GESAGenderfEthnic Expectations and Student Achievement 133
How to Reduce or Eliminate Sex-Role Socialization Effects 138
Resources 139



Contents vii

Encouraging Cooperative Learning 141
Strategies 143
Math Teams Tournaments (and other cooperative activities) 145
Cookie Store 147
Jooperative Geometry 148
Cooperative Logic 152
Resources 154

Implementing an Effort-Persistence-Mastery Approach to Problem Solving 157
Strategies 159
Head Problems 161
Goal Setting and Watching Your Progress 163
Problem Problems 165
Resources 166

Encouraging Independent Thinking, Intellectual Risk Taking, and Creative
Problem Solving 169

Strategies 171
Strategy GamesCard Tricks and Mind Reader 173
Find the Missing Numbers 175
Parts Add Up 181
Creative Numbers 183
The Pizza Store 185
A Penny for Wages 187
Resources 189

Part 4 Other Issues 193

Increasing Computer Access for Girls 195
Strategies 197
General Computer Information 201
Meet the Logo TuttleBuilding Logo Turtle Turners 204
Building a Floor Grid 209
Logo Twista 211
I./3go Hit-the-Spot 213
Logo Warmer or Cooler 216
Resources 219

Improving Spatial Visualization Skills 223
Strategies 225
Fishing foi a Shape 226
Closed Curve Art 228
Dice Patterns 230
Origami Box 234
Count the Shapes 236
Resources 238

Improving Test-Taking Skills 241
Strategies 243
Practice Test 245
Math Bowl 246



viii Coments

"Test-Wiseness" Training 247
Math Words 249
Resources 250

Part 5 Mathematics Promotion 251

Increasing Parent Involvement 253
Strategies 254
Letter to Parents 256
Computer Gradebook for Reports to Parents 258
Telephone Calls to Each Parent 260
Open House 261
Resources 264

Working with School Counselors 267
Strategies 268
Resources 269

Working with Administrators and Other Teachers to Promote Math in Your
School 271

Strategies 272
Letters from the Principal 274
Principal-Student Conversations 276
Resources 277

References 279



Preface

The issue of girls and mathematics is important for all teachers. At the elementary
level, girls often enjoy math and attain achievement levels equal to or higher than
those of boys. However, by the time they reach high school, many bright girls
become disinterested in mathematics, enroll in fewer advanced math classes,
achieve lower math scores than boys on college placement tests, and are less likely
to choose careers that are highly math-related. Mathematics is an important
foundation for many rewarding occupations. In neglecting to develop their math
skills, many girls are excluding themselves from a large number of potentially
satisfying careers.

The reasons for high sc hool girls' loss of interest and relatively lower achieve-
ment in math have been carefully studied by many researchers over the past ten
years. No single cause has emerged. In stee.i, we find an interrelated set of attitudes,
self-perceptions, and feelings, reinforced by society, parents, teachers, and peers
that can combine to produce strong barriers toward girls excelling in math.

When girls enter elementary school, most of them enjoy math and do well in
it. During the elementary grades, however, they begin to perceive mathematics as
a subject more appropriate for boys and to lose confidence in their own mathemati-
cal abilities. It is particularly important that elementary teachers recognize the
subtle and blatant messages that society gives to girls and take action to counteract
these messages before girls drop out of math.

Although equitable mathematics instruction is very important, it is an area
often neglected in teachereducation. To fill this gap, mar excellent supplementary
publications on girls and math have been develope-... This book describes the
attitudes ane the practices that cause girls to lose interest in math; it then provides
strategies, aciivities, and resources that teachers can use to help girls overcome
barriers and reach their full potential in mathematics. A second book has been
prepared for junior high school math teachers.

To develop this book, we spent several months researching the subject of girls
and math. We reviewed countless research stadies and many resource books for
parents and teachers. After delineating the problem and outlining the topics we
wanted to cover in this guide, we invited local elementary, middle, and high school
math teachers and administrators to brainstorm with us. These teachers and
administrators discussed strategies, activities, and resources they had used in each
of the selected topic areas. We incorporated their ideas, concepts from research
materials, and our own thoughts into this guide. Two outstanding local elementary
teachers, Darleen Azizi and Jackie Berrum, reviewed the book and added their
comments and suggestions.
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The final product represents the work of many persons. The authors wish to
thank the members of our Advisory Committee: Kenneth Johns, Carol Olmstead,
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Berrum, Shane Templeton, Randy McClanahan, Jesse McClanahan, Terri Walsh,
and Elaine Enarson. We would also like to thank the teachers and administrators
who contributed ideas: Terry Terms, Joe Elcano, Marian Marks, Margaret Mason,
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Introduction

In the past ten years ihere have been many attempts to explain sex
differences in persistence and achievement in mathematics. Cases have
been made for differences in brain development and lateralization, in
spatial ability, in hormonal balanceeven for the presence of a (male)
math gene. Such research has a tendency to excuse and preserve the status
quo. Indeed, it implies that the differences are natural and necessary,
universal, and therefore just. I , on the other hand, have been content to be
more modest: I simply visited schools where these sex differences in
achievement were minimal or abcent and looked around. The same
hormones, the same brain lobes, the same maturation patterns were at
work as prevail elsewhere. But the young women were learning mathe-
maticsprincipolly, so far as I could see, became they had been given
good reason to think they could and sho..ild.

Patricia Casseely, "Encouraging young women
to persist and achieve in mathematics," p. 12

This book will help you give young women those "good reasons" to think they can
and should learn mathematics. As an elementary teacher, you know that mathemat-
ics is an important subject. However, you may not be aware of how math acts as a
"critical filter" when students enter postsecondary school. Without a sound
advanced mathematics background, students are excluded from a large portion of
college majors. A solid mathematics background is also crucial for most postsecon-
dary vocational training programs and for mos t entry-level jobs. The purpose of this
book is to help you prepare a foundation so that when they reach high school,
students will want zo take as many math courses as possible and will be able to
achieve in mathematics.

During their early school years, students develop the skills and attitudes toward
learning that form the basis of future academic growth. If students develop a
negative learning pattern toward a subject, it is extremely difficult to change. We
know that when girls reach adolescence, a number of factors may combine to
produce strong internal (attitudinal) and external (soc ietal) barriers to reaching their
mathematics potential. Therefore, it is vitally important that elementary teachers do
all they can to build girls' positive attitudes and skills in mathematics in the early
years. This will help girls withstand later societal pressures, continue math studies,
and feel free to select math-related careers.

12
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Introdueilon

This guide includes strategies, activities, and resources that deal with five
major topics: Attitudes and Math, Math Relevance, the Learning Environment,
Other Issues, and Mathematics Promotion. Within each of these major topic areas
are several subtopics.

Each section of this guide begins with a discussion of research findings on the
practices and/or attitudes that affect girls' math attitudes and performance. Strate-
gies, activities, and resources that you can use to address each topic are described.
Within each topic, activities for the primary grades are generally listed before those
for the intermediate grades. An annotated resource list at the end of each chapter
provides resources that contain valuable strategies, activities, and ideas.

Because many of the subtopics in the guide are interrelated, several of the
strategies, activities, and resources are appropriate for more than one are .. In those
cases, the reader is referred to the appropriate section for additional information.

Most, but not all, of the activities in the book include math skill practice while
covering the topics of concern. To use the guide, review it to see how the activities
fit with what your students are currently learning. You may want to use the topic
ideas, but modify the math portion of the activity to better fit your students' needs.
The sections on attitudes and m ath relevancy are at the beginning of the book for two
reasons. First, because negative and stereotypical attitudes about girls and math and
lack of information about math usefulness and relevancy form the basis for many
problems that surfne later. And second, because we know that teachers usually
devote little or no time to such topics. We encourage teachers to devise ways to
spend more class time exporin2 and remediating negative attitudes and stereotypes
and explaining why math is important; the time lost from math drill-and-practice
will be more than returned when students develop positive attitudes and a high level
of interest in math.

Another point that needs to be stressed is that although the activities and
strategies suggested in this guide are particularly focused on providing equitable
math instruction for girls, they can benefit all students. All of the suggestions are
based on research findings, published resources, and practical ideas from math
teachers. They represent sound educational practice and, when used as part of your
mathematics curriculum, will provide a positive learning environment forboth boys
and girls. The book is based on the premise that we can encourage s tudents' positive
feelings as well as providing information aboLt mathematical facts and processes.
All students will benefit from this approach.

rk -
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Part 1

Attitudes and Math

This section contains suggestions that will

1. help you build students' math confidence

2. raise students' aspirations and expectations

3. change detrimental attribution patterns

4. deal with sex-role stereotyping and stereotyping of mathematics as a "male"
subject

Each of the following attitudes can deter a young woman from taking advanced
math courses: having low self-confidence about her math abilities, having low ex-
pectations for success in math, attributing failure in math to lack of ability, and
viewing math as "unfeminine." When these attitudinal factors are combined, they
can form an almost impenetrable barrier to math for a young woman.

Many psychologists believe that changes in attitudes can follow, rather than
precede, changes in behavior. The following section includes ways to encourage
girls to exhibit positive behaviors toward mathematics.

1 4



Building Math Confidence

Researchers have consistently found that confidence in math is directly related to
later math achievement and decisions to enroll in elective high school math
courses. Girls' and boys' self-confidence in their mathematical abilities do not
differ in the primary grades. However, by grade six, boys have more confidence,
even though their math test scores and grades are not any higher than those of girls.
This difference in confidence becomes more pronounced and more detrimental for
girls as they reach high school. A sample of research fmdings on math confidence
is Ii3ted below.

At each grade level from six through eleven, boys are more confident of their
math abilities. (Fennema and Sherman 1978)

At all grade levels, girls are more likely to experience "math anxiety"an
extremely debilitating fear of mathematics. (Boswell and Katz 1980; Tobias
and Weissbrod 1980)

Even though boys performed no better than girls in math at age 13, boys were
much more confident of their math abilities. (Lantz, cited in Chipman and
Wilson 1985)

Bright female students are the most likely of any student group to underesti-
mate their chances of success in math. (Licht and Dweck 1983)

Even female math graduate students who were achieving on a par with male
students doubted their ability to complete their advanced degrees in mathemat-
ics. (Becker 1984)

Students' confidence as math /earners is strongly related to their perceptions of
teacher encouragement. (Sherman, cited in Chipman and Wilson 1985)

From elementary school to college age, girls consistently rate their intellectual
abilities lower than do boys, despite the fact that girls generally get better
grades and score higher on most aptitude tests. (Russo 1985)

Many research findings also indicate that girls have less confidence in their
mathematical abilities, independent of any real difference in performance. Thus, it
is essential that elementary teachers work to develop girls' confidence in their math
abilities, so that as math becomes more difficult in junior high and high school, girls
will continue to feel that they have the ability to learn it.

15



4 Part 1 Attitudes and Math

Skolnick et al. (1982) have suggested that teachers utilize tasks that offer
success for each student, feature many approaches with many possible answers,
and offer confidence-building opportunities for guessing, checking, and estimat-
ing. The strategies, activities, and resources described on the following pages are
designed to help your students gain confidence in their math abilities.



Building Math Confidence 5

Strategies

I. Build students' confidence by publicly and privately acknowledging their
academic and intellectual accomplishments (not their effort); e.g., "Mary, you
figured out that answer very well" or "Joanne, you're really learning to solve
these problems. With a little more practice, you'll have no difficulty with
decimals." Try to focus on the intellectual aspects of girls' performance rather
than neatness, organizational skills, or "just trying."

2. Practice is extremely important in building confidence. Make sure that girls
get enough practice so that they can feel confident with their math skills.

3. Another confidence-building method that encourages student involvement
without individual risk is the use of slates. All the students can show you their
answers at the same time, and you can determine how well you have done in
teaching the concept.

4. Try to structure math learning activities so that all students will be able to
achieve success at some level.

5. Incorporate some math problems that call for many approaches with several
right answers. Stress the idea that, in most cases, there is more than one way
to solve a problem.

6. Provide opportunities for estimating, guessing, and checking.

7. Recognize students' math achievement, and especially improvement, by
creating a "Math Star" bulletin board.

8. Girls are often reluctant to recognize and acknowledge their own ability
especially in mathematics. Help them learn that it's okay to say, "I'm very
good at math." It's not always easy for us to acknowledge our own abilities.
If you are a female teacher, try setting an uample for girls by sayLng
something like, "I've always been good at math ," If that statement is unreal-
istic, say, "I've always wanted to do well in ma th."

9. Create more opportunities for coenFtrative learning and minimize overt com-
petition between classmates. EMI to utilize groups where everyone must
participate equally and will be given feedback collectively can be beneficial in
building girls' math confidence. See the "Encouraging Cooperative Learning"
section in this guide for further information.

10. Turn the tables in class, and let students take turns asking the teacher questions
about math. This technique can generate some good discussion and promote
the idea that "there's no such thing as a stupid question." In fact, questions
become the 1et.:7ing environment norm with this practice.

1 7



6 Part 1 Attitudes and Math

11. Have children keep track of their own increases in computational speed and
accuracy. Compare week-to-week results and reward students for bettering
their performance records. In using this strategy, make sere students are
competing with themselves, not with other students.

12. Use girls as peer tutors in math. Being asked to help others will definitely build
the confidence of the tutor. Tutoring also helps both students gain increased
understanding.



Building Math Confidence 7

Activity

Guesses Galore

Objective To provide students with an accepting environment in which they feel free to guess
at math responses, minimizing the pressure for answer accuracy

Grade Level Grades K-3

Time 10 minutes or loager

Materials Chalkboard; jar of discrete items such as marbles, cookies, pennies, paper clips,
etc.size and number of items can vary. (For party days, use a related material,
e.g., jar of candy corn for Halloween.)

Procedure

Variation

Ask students to guess how many items are in the jar. Encourage lets of guesses
from each student and make sure all of the girls contribute their guesses. Depend-
ing on your class you may have to establfsh behavioral rulesno looking, etc.
during the guessing. Have students write down the guesses arranged from low to
high or high to low to practice counting forward and counting back. Assign
students to count the itemsand report the answer to the class. As they count, ask the
students to count out the items into cups by 5s,10s, or 2s, so that other counting can
be practiced. Lay the objects out on a place value board, so the children can see a
graphic representation of the number. For example, count 10 items into a cup; put
10 cups on the board.

Example 100s lOs Is

0 0
0

El El
0 0o o0 o0 00 0

132

You can vary the things students guess aboute.g., how many petals on a flower,
how many students have birthdays this month, how far is it from your town or city
to some other city.

This guessing activity can be spread over several days. Let the children look
at the container (use an adequate number of objects so they cannot be counted
readily). Also change the container shape and size, but keep the quantity of items
the same, and see if the children's estimations change. (Let the children see you
change the items from one con tainer to the next, so they understand that the number
did not change.)

At Halloween, the number of seeds in a pumpkin can be used for guessing and
checking. Also, students can compare a large pumpkin and a smaller pumpkin.
Have the children decide which they believe will have more seeds, then count and
report to the class.

19



8 Part 1 Attitudes and Math

Activity

Many Answers

Objective

Grade Level

Time

Materials

Procedure

To demonstrate to students that many pmblems have more than one "correct"
answer; to allow all students to experience success and thus build confidence

Grades 1-6, depending on complexity

15 minutes or longer

Slates, blank 5" x 8" response cards or pieces of paper, "Sample Questions"
worksheet on the following page

Use appmpriate sample questions frcm the list on the following page, or construct
your own. Have students work the problems. After students have shown their
answers, determine how many different correct answers were given for each
question, and discuss the idea of multiple approaches and correct answers with
students. If students are responding on paper rather than slates, you may also want
to let them determine how many children chose each correct answer. Make a
sample bar graph of frequency of correct answers for each question.

Variations I. Let students prepare or submit ideas for sample questions along with all the
correct answers they can think of.

2. Give students a number, say "12," and see how many ways they can think of
to add or multiply whole numbers or fractions to get this result.

3. The game of cribbage uses the principle of adding card values to reach 15.
Teach your elementary students to play cribbage in its regular form, or vary the
target numberuse 12 or 23, for example.

4. Use real-life problems that could have many answers. For example, if Mary's
allowance is $5, how could she spend (or save) it?

20
_



Building Math Confidence 9

Worksheet

Sample Questions

What two numbers add up to 4? + = 4

What two numbers add up to 12? = 12

What three numbers add up to 109 = 10

What three numbers add up to 18? + + = 18

What two numbers add up to 40? + = 40

What two numbers can be multiplied to get 6? x = 6

What two numbers can be multiplied to get 12? x = 12

What two numbers can be multiplied to get 100? = 100

What two mixed numbers can be added to get 8? = 8

What two mixed numbers can be added to get 13? = 13

What two decimal numbers can be added to getl? + = 1

21



10 Part 1 Attitudes and Math

Activity

Fraction Grids

Objective To build students' confidence in their ability to understand and use fractions by
using rnanipulatives

Grade Level Grades 1-6

Time Variable

Materials "Fraction Grids" on the following page (For grades 1-2, limit fractions to 1/2, 1/3,
and 1/4.)

Procedure Duplicate one copy of the fraction grids on the following page for each student.
Grids may then be colored, laminated, and cut apart. They can be used in a variety
of activities with fractions, and they are especially helpful for visualizing relation-
ships between fractions. Ask a variety of questions that students can answer by
looking at the grids. For example, which is larger, 113 or 2/5? How many eighths
are in 1/4, and so on. After using the fraction grids, store them in individnal coin
envelopes.

22
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Building Math Confidence 11

Handout

Fraction Grids

1

1/2 1/2

1/3 1/3 1/3

1 /4 /4 1 /4 1 /4

1/5 1/ 1/5 1/5 1/5

1/6 1/6 1/6 1/6 1/6 1/6

1/1 1/7 1/7 1/7 1/7 1/7 1/7

23
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Activity

More or Less Game

Objective

Grade Level

Time

To build confidence by giving children practice recojnizing relative sizes of
numbers; to emphasize place value (see variation 5)

Grades 2-6 (You can vary the complexity, depending on game rules and how you
number the cards.)

5-15 minutes or longer per game

Materials Deck of 50-100 numbered cards

Procedure

Variations

Construct the cards by cutting 3" 5" cards in half and numbering each of the
resulting 3" x 21/2" cards. The numbers do not have to be sequential. For example,
you can use 10 two-digit numbers, 10 three-digit numbers, 10 four-digit numbers,
and 10 live-digit numbers.

The game should be played in small groups of 3-6 students. Deal five cards to
each student, and turn one card face up from the pack to start the game. Place the
turned-up card in the center of the playing surface. Moving clockwise around the
group, each student plays ono of his or her cards by laying it face up to the right if
it is more than the faced (played) card or to the left if it is less than the faced card.
In the example below, card 51 was turned face up to start the game. The next player
played 50 (less than 51) to the left. The next player pLayed 73 (more than 51) to the
right; 87 (more than 73) was then played to the right, and so forth.

A player who does not hold a playable card draws one from the pack and waits
until her or his next turn to play. All players must monitor the game to be sure that
no errors are made in placing the cards. If a player makes an error, the card must
be placed back in his or her hand and another card drawn from the pack. Then the
player must wait until his or her next turn to play a card. The object of the game is
to play as many cards as possible and/or to be the person with the fewest total
"points" left in his or her hands. The game ends when one player is out of cards or
when no one else can play and all of the cards in the pack have been drawn. At this
point, players with cards lef: in their hands must add the card values to determine
the number of points they have accumulated.

Less

1 42

Original
(turned card)

50 51 73 87

More

1,080

I. To make the game very simple, use only numbers Wow 20 or 30 and play only
left or right, i.e., only more or only less. For very young children, limit the
number of cards to no more than 10, and include a templata of the correct
layout of those 10 cards so Ote children can self-check the game tmd reinforce
the correct sequence.

24



Building Math Confidence 13

2. To make the game more challenging, use larger numbers, deal more cards to
each student, and/or allow students to play "up" (for less) and "down" (for
more) from the already played cards as in Scrabble.

Example

(Loss) (Lres) 47

Noce) $30

(Lett) 31

(L*00) 33

11

7 I

T.
(01101(00)

i!gare) 1003

(Loss) 3

(I4are) 113 Moro 71

(Mom) 64

In the example above, the space above the original "78" would be
unplayable because the card played would have to be more than 31, and less
than 78, but also less than 18! Similarly, the space below the 193 would be
unplayable, but card 981 can be played because it is more than 830, more than
52, and less than 1003.

3. To emphasize cooperative learning, make the object of the game be that the
group play as many cards as possible. Older students can discuss strategies for
maximizing the number of cards played by the group.

4. In the lower grades, make correct reading of all numbers a task that gains the
team a point. Numbers can also be identified as odd or even to earn a point for
the team.

5. These cards can be used to practice place value. Divide children into two
teams, and let each chile randomly choose a card. The child must count out the
correct number on t.,ch card using unifix cubes, beans, or sticks.

Example 31

0
unifix cubes

or 31

2 5

beans in portion cups



14 Part I Attitudes and Math

Activity

I Am the Greatest! Game

Objective To give students practice reading large numbers and assist them in learning place
value

Grades 4-6

15 minutes ner ganie

Chalkboard, numbered cards or tickets, small jar

Grade Level

Time

Materials

Procedure Cut out 20 small (1" or 2" square) cards, and number them 0 through 9. (You will
have two of each number.) Draw nine iarge squares with two large commas on the
board.

9 LI, L J

First, tell staidents that the object of the game is to create the largest number
possible. Ask each student to draw the same squares on scratch paper. Put the
numbered cards in the jar. Shake the jar to mix the numbers, draw out the first
number, and anncunce it to the class. The students then write the number in one of
their squares. Continue to draw and announce each number. Make sure students
put their pencils down between numbersno erasing or changing allowed. After
you have drawn nine cards, all students should have constructed a nine-digit
number.

Ask the students who has the greatest number. The staident who thinks he or
she has constructed the largest number reads 1: nut loudand has to read it
correctly. Ask if any one has a larger number. Arrange the drawn numbers in order
of magnitude to determine the largest possible nine-digit number that could have
been constructed. Ask the students who came up with the greatest numbers to
explain their strategies.

Variations 1. To make the game simpler and more appropriate for younger children use only
three- or four-digit numbers.

2. This game can be excellent as a cooperative learning tool. Have small groups
of students cut out squares orcards and number them. Each group tries to place
their numbered cards or tiles in order to make the largest number. They then
briefly discuss why they placed each card in the position they chose and work
out a strategy for rearranging the numbers so that the largest number is
obtained. Let small groups develop a strategy for playing the game when the
actual numbers are unknown.
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Note: Many teachers use Marcy Cook's tiling program (see resource list).
Each student keeps a ziplock bag containing 10 one-inch square, light-colored
ceramic tiles that are numbered 0-9 with a permanent marker. The tiles are great
for games like this, as well as other active participation activities.
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Activity

"Guesstimating" and Measuring

Objective To allow students to practice estimating and then checking their answers through
measurement; to build confidence in estimating and measuring skills

Grade Level Grades 4-6 (For grades 1-3, see variation 2.)

Time 15-30 minutes

Materials Chalkboard, scratch paper, rulers, and other appropriate measuring instruments

Procedure Ask students, individually or in pairs, to estimate (or "guesstimate") a distance,
weight, area, number of objects in a container, and so on (see examples below).
Then, let students check their answers by actual measurement. Before the measure-
ment process, discuss how students might find the answer.

It is important that you help students build estimating skills. Begin by working
with small amounts or distances that they can actually count or measure, i.e., a
small jar containing 15 crayons. The children may touch (handle) the jar.

As they progress, use larger numbers, dismnces, and so on, and provide
reference points on which students can base their estimates. For example, "Here is
ajar filled with marbles; write your estimate. Now, let me tell you that 10 marbks
cover the bottom of the jar; do you want to change your estimate? Thirty marbles
fill half the jar; do you want to adjust your estimate?" You can give the same type
of reference points for distances, i.e., "It is 20 feet from the wall to this point."

Using e 's procedure, children will learn a method for determining their
"guesses" or estimates, and not just respond with their "father's age" or a favorite
number. For every guesstimate, help students develop Et strategy for making a
reasonable estimate.

Examples

How ,nany feet wide is our classroom?

How far (in feet or yards) is it from our classroom to the cafeteria?

How long is a minute?

What is the area of our chalkboard?

How many boots are in the closet today (on a rainy or snowy day)?

Which of several flowers has more petals? How many petals does each have?

Which of these objects weighs more? What are two ways we could fmd the
answer?
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Variations

-

Which of these containers holds more water? What are some ways we could
measure the amount of water each holds?

Use the suggestions above as ideas. Let students think up their own questions for
the class.

I. Develop some guesstimating problems to use as take-home assignments
questions for which answers can be estimated at school and measured at home.
For example, how many square feet a there in your kitchen? How far is it
from your house to your neighbor's house?

2. For younger children, grades 1-2, this activity can be done using concrete
objects for the measurement. For example, how many erasers long is your
desk? How many new pencils will it take to go from the door to the wall? Next,
compare two objects. How many more paper clips longer is this book than that
book? (Subtract to find the answer.)
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Resources

Burns, M. 1975. The I hate mathematics book Boston: Little, Brown.
For those students who "seemingly" hate mathemadcs, this book provides
many relevant activities to boost confidence and aspirations. Positive
attitudes toward mathematics develop as students experiment with and
investigate the uses of mathematics in solving everyday problems. Suit-
able only for upper elementary students.

Cook, M. Math materials. Catalog. Balboa Island, California.
These materials include tiling czets, task cards, and books designed to add
variety to math. The materials emphasize problem solving and focas on
active student involvement. Also included are several books on coopera-
tive learning. The catalog is available from Marcy Cook, P. O. Box 5840,
Balboa Island, CA 92662.

Downie, D.; Slesnick, T.; and Stenmark, J. K. 1981. Math for girls and other
problem solvers. Berkeley: University of California, Math/Science Network.

The activities in this book encourage independent thinking and creativity
in mathematics. Students and teachers are encouraged to think about
problem solving in versatile ways and forms. Although this book was
originally designed for females, the activities are appropriate and interest-
ing to both boys and girls, ages 7-14.

Fennell, F., and Williams, D. 1986. Ideas from the arithmetic teacher: Grades 4-6
intermediate school. Reston, VA: National Council of Teachers of Mathemat-
ics.

This is a collection of clzssroom-tested activities from the journal Arith-
metic Teacher. Perforated pages allow easy duplication of activities,
which can be used for supplementing, extending, or reinforcing 'daily
mathematics lessons in numeration, whole number computation, rational
numbers, geometry, measurement, and problem solving. Objectives,
grade levels, directions, and answers are given for each activity.

Holden, L. 1987. "Math: Even middle graders can learn with manipulatives."
Learning 87 16, no. 3: 52-55.

Learning fractions can be frustrating. This article includes many ways
that manipulatives can be used to help upper elementary students under-
stand fractions and learn geometric concepts.

Jensen, R., and Spector, D. 1984. Teaching mathematics to young children.
Englewood Cliffs, NJ: Prentice-Hall.

This teacher and parent resource suggests many activities that can be used
to explore math concepts with young children. The suggested vehicles for
math instructionincluding manipulative and creative movements, art
activities, and gamesallow children to tackle new ideas while develop-
ing problem-solving skills. Chapters and activities are organized from
concrete to abstract, so that young children may master mathematical
concepts and gain confidence in learning.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS .!o promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to increase
awareness of the problem of female math avoidance, enhance female
interest and competenc in mathematics, and provide information about
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opportunities for women in nontraditional careers. Ultimately, the pur-
pose of the program is to help teachers promote positive math attitudes
and bring about changes in the occupational pattems of women. The book
includes activities that increase girls' confidence in their math abilities
and relate the usefulness of mathematics to future career choices. An
excellent sampling of strategy games, spatial activities, and logic prob-
lems is also included, as well as bibliographies on problem solving in
mathematics and sex-fair counseling and instruction. Materials are
suitable for grades 4-12.

Skolnick, J.; Langbort, C.; and Day, L. 1982. How to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.

This excellent resource examines the effect of sex-role socialization on
girls' math/science skills and confidence. It explains how attitudes,
parenting and teaching practices, stereotypical play activities and books,
peer pressure, and career and family expectations cause girls to question
their abilities in math and science, and thus hinder their development in
these areas.

In addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activities
that may be used to encourage females in mathematics. These particularly
focus on increasing math confidence, spatial visualization skills, and
problem solving. Both parents and educators can benefit from this book.

Souviney, R. J. 1981. Solving problems kids care about. Palo Alto, CA: Scott,
Foresman.

Solving problems kids care about is divided into two parts. The first
section includes notes and strategies for teaching mathematical problem
solving. The second section contains thirty real-world problems that
encourage divergent and logical thinking. Many of the problems have a
range of acceptable solutions and multiple solution strategies, so students
have the opportunity to be creative, independent thinkers. Activities are
designed for elementary through junior high school students; teachers will
enjoy them also.

Stenmark, J. K.; Thompson, V.; and Cossey, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Family math
activities will help you introduce parents and children to ideas that
improve their math skill3 and help them gain an appreciation for math.
Hands-on mathematical experiences provide families an opportunity to
develop problem-solving skills by using the following strategies: looking
for patterns, drawing pictures, working backwards, working coopera-
tively with a partner, and eliminating possibilities. Spatial relationships
(geometry), estimation, data interpretation (probability and statistics),
and mathematical reasoning are the mathematical concepts learned from
Family math. Materials suitable for ages 5-18.
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Raising Math Aspirations
and Expectations

Students' educational aspirations, or goals, are highly correlated to mathematics
achievement. Generally, girls' aspirations for future math education are lower than
those of boys; their expectations for success in math are also lower. In many cases
these aspirations and expectations are learned from and reinfomed by parents and
teachers.

Although during the early elementary school years, boys' arithmetic scores do
not exceed those of girls, boys develop higher expectations for their perform-
ance than do gins. (Russo 1985)

As compared to girls, boys in grades five through twelve had higher expectan-
cies for success in their current and future math courses. (Wigfield 1984)

Parents have lower expectations for girls' than for boys' math achievement
(Fox 1977); teachers expect less of female students in math. (Cartledge 1984)

In classrooms where bright girls had lower expectations for mathematics
success, they received less praise and instruction from teachers. (Eccles
[Parsons] et al. 1985)

Parents cnns'ider math more difficult for girls than for boys, and they believe
that girls have to work harder than boys to do weil in math courses. (Eccles
[Parsons] et al., cited in Stage et al. 1985)

Parents chose more selective colleges for their sons than for their daughters,
even though both groups of students were extremely high math achievers.
(Franklin and Wong 1987)

Even when girls are achieving on a par with boys, they have lower expectations
for success in math, and they plan to take fewer advanced math courses. We need
to counter these attitudes by helping girls raise their expectations and aspirations.
The strategies, activities, and resources described in this section are designed to do
just that. We also need to work to change parents' attitudes. Some ideas for
working with parents can be found in the "Mathematics Promotion" section of this
guide.
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Strategies

1. As a teacher, you help students set thdr aspirations for education and careers.
Much depends on how students perceive your (and their parents') expectations
for them. It is important that you hold high (but not unrealistically high)
expectations for students, and that you encourage them to aim as high as they
want when considering their future education and/or occupations.

2. To raise career aspirations, children must be exposed to information about
careers. Use the activities and strategies in the "Math Relevance" section of
this guide to help students learn about possible careers.

3. Because children's aspirations are so closely related to their parents' expecta-
tions for them, it is very important that you help parents raise their expecta-
tions. Use some of the "Tips for Parents of Girls" in the "Mathematics
Promotion" section to get this message across.

4. Let students set their own expectations for grades by using the goal-setting
sheets described in the "Learning Envircnment" section of this guide.

5. It is widely recognized that children enjoy the discovery provided by science
study, but few teachers use science as a way of raising students' career
aspirations. Point out that scientists are detectives who c ontinually explore the
possibilities of our world's connectedness. This makes students consider these
careers exciting. Furthermore, make them aware of career opportunities via
ample discussion of biologists, chemists, geologists, doctors, and engineers.
Allow them to ask questions and speculate about each job's activities to
expand their horizons and encourage them to consider other choices for "what
they want to be when they grow up." Using the resource materials in the "Math
Relevance" section, you can easily relate in-class math study to the science
careers mentioned above. Girls whose interest appetites are whetted will
benefit from knowing the usefulness of their math assignments.

6. The strategies and activities listed in the subsection on role models can raise
educational and career aspirations RI girls. The supplementary materials on
women in careers helps girls become aware of women who possess high
aspirations.

1. Teachers can provide direct recognition and invaluable support to students via
private comments relating careers to students' abilities. Unless girls know
their teachers have faith in their individual success, they will not be inclined to
pursue highly competitive technical careers. Don't overlook other opportuni-
ties to link student success in a concept area to its usefulness in the real world.
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Activity

Describe This Job

Objective To provide a model for visualization of career choices; to elevate girls' career
aspirations

Grade Level Grades 2-6

Time 30-40 minutes

Materials Used copies of popular magazines

Procedure Sort through magazines such as Forbes, Money, Newsweek, Vogue, or Working
Woman to locate pictures of women and men employed or engaged in comparable
technical/professional positions, for examp!e, women with hard hats, in suits, with
briefcases, or in lab coats.

Glue the picture.; to a tagboard and place them on the chalkboard, or pass each
around the room. Allow the students to name each person. Ask students to describe
the job each person holds in detail, for example:

Variation

a. Where does Jennifer (James) Barnes work?

b. What kind of math does she (he) use at work?

c. Does she (he) work alone or with other people?

d. How can you tell she's (he's) a smart woman (man)?

e. How big is her (his) family?

f. What does she (he) like to do for fun?

This may also form the framework for a writing activity, which suidents can
share with the rest of the class. A el- students to add a brief description of how they
would perform Jennifer's (Lines's) job, and submit the written assignment.
Respond to all students' math and career aspirations with a very positive note of
encouragement, but pay particular attention to the girls' aspirations.

In a related activity, students can imagine that they are the people in the pictures.
Have them describe what they would do and how they would act. Or, students can
select the picture that best describes their future, and then describe the person, the
job, etc.
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Activity

I Can Be AnythingWhat Will I Be?

Objective To encourage students to think about their futures; to promote an environment in
which daydreaming about the future is encouraged

Grade Level

lime

Materials

Procedure

Variations

Grades 4-6 (see variation for grades 1-3)

Two 30-minute segments

Paper and pencils

Handout the following passage to students, and give them time to read it carefully.
Ask students to respond in writing to their specific daydream.

You are an adult now. Think about what your life is like. Think about where
you live. What does your house look like? What do you like to do for fun?
What kind of job do you have?

Pretend it is a typical work day for you. What clothes do you have on?
Where do you work? What is your workplace like?

Now imagine your job. Do you work alone or with other people? What
do you do rust thing in the morning? What do you do next?

At the mid of the day, how do you feel about your job? What do you like
hest about your job, and what do you like least about it? Why did you choose
this particular job?

This passage may be augmented with specific information about particular
industries, careers, transportation, or types of buildings, if y-su are covering a unit
about these in social studies.

After reading students' written responses, compare male and female students'
career aspirations and potential use of mathematics. Ask the students to tally
responses and summarize. If girls' career aspirations appear to be lower than those
of boys, this can serve as a springboard for discussien. If many girls see themselves
as homemakers rather than workers, use some of the materials in the "Math
Rele,,ance" section to help them understand the need to plan for careen.

1. Teachers of grades 1-3 can shorten and modify this daydream scenario by
asking students to think about: "What will I be when I grow up?" "Will I have
a job?" "What wiil I do?" Early ehnentary students typically have been
exposed to a very narrow range of careers. Use the discussion and materials in
the"Math Relevance" section to help students begin considering a wider range
of options.

2. In related activity, prepare a bulletin board of children's career choices using
drawings or pictures from magazines.
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Activity

Going to SchoolWhat's the Value of Education to You?

Objective To encourage students to begin thinking about their future educational plans

Grade Level Grades 4-6

Time Three 15-20 minute blocks of time

Materials "Monetary Value of Education" table on the following page, graph paper, calcula-

Procedure

tors

Ask students to write down the number of years they plan on being in school and
what "degrees" they plan to get (without putting their names on their papers).
Explain that graduating from high school will require 12 years of school, commu-
nity college will require 14 years, college will require 16 years, and graduate and
professional degrees will require 18-22 years.

Have the class tally up how many students are planning to graduate from high
school, community college, etc.

Discuss how education contributes to the quality of lifewhat makes a person
happy, and how people achieve hapriness. Try to instill a sense of learning as being
extremely valuable for its own sake.

Then give students a copy of the "Monetary Value of Education" table on the
following page, and let them study the figures. Discuss how education can give
people a sense of achievement and provide greater earnings. Be sure to stress both
types of value.

Depending on their grade levels, students can then make bar graphs, figure
average annual salaries for the class as a whole, etc.

Discuss the material, and have students again anonymously write down the
number of years they expect to be in school and the type of degrees they expect to
earn. Ask them to write a brief paragraph on the reasons for their plans. Determine
whether or not the students, as a group, have changed their educational plans based
on the information presented.
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Handout

Monetary Value of Education: Average Monthly Salaries

Amount per Years in
For people who: Month School

Don't graduate from high school $ 693 10I i

Graduate from high school 1,045 12

Attend collcge but don't graduate 1,169 13-14

Get vocational training 1,219 13-14

Graduate from a community college 1,346 14

Graduate from a four-year college 1,841 16

C:aduate with a master's (M.S.) degree 2,280 18

Graduate with a doctorate (Ph.D.) Or:gee 3,265 22

Graduate with a professional degree in law or medicine 3,871 22

From Kominski, R. 1987. What' s it worth? Educational background and economic status. Spring 1984. Washington, D.C.: U.S.
Burtau of the Census.
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Askew, J. 1982. The slcy s the limit in math-related careers. Newton, MA:
Women's Educational Equity Act Publishing Center/EDC.

This interesting book describes contemporary women in highly math-
related occupations. Each of the chapterscomputers, engineering,
finance, math education, research mathematics, and statisticsincludes
several pictures and quotes from women about their jobs and the satisfac-
tion they receive from them. Content is suitable for upper elementary
students.

Bums, M. 1975. The I hate mathematics book Boston: Little, Brown.
For those students who "seemingly" hate mathematics, this book provides
many relevant activities to boost confidence and aspirations. Positive
attitudes toward mathematics develop as students experiment with and
investigate the uses of mathematics in solving everyday problems. Suit-
able only for upper elementary students.

Mitchell, J. S. 1982. I can be anything: A career book for women. New York:
College Entrance Examination r,oard.

This book provides specific information on a number of math, science,
technical, and nontraditional blue collar jobs. Each entry includes a
description of the work, educational requirements, information about
women in the field, economic outlook, and sources of further information.

Osen, L. M. 1974. Women in mathematics. Cambridge: MIT Press.
This book was written to give students a historical perspective about
women in math. Many myths about women in math are exposed, and
women's aspirations for mathematical careers are encouraged. The
material is suitable for students in grades 5-6.

Perl, T. H. 1978. Math equals: Biographies ofwomen mathematicians and related
activities. Menlo Park, CA: Addison-Wesley.

Math equals is a teacher resource on the history of women in math and
science. The book contains biographies of the lives and work of nine
famous women, plus math activities related to the area of mathematics in
which each of the women worked. Most of the activities will probably be
too difficult for students in grades K-6; however, many of the biographies
are suitable reading material for grades 5-6.
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Changing Detrimental
Attribution Patterns

As used in this guide, the term "attribution patterns" refers to the causes to which
students attribute their successes and failures in various life situations. Typically,
boys are more likely than girls to attribute their successes to their own abilities,
whereas girls are more likely to attribute their successes to luck, easiness of the
task, or an outside influence such as a teacher. When accounting for their failures,
boys tend to blame their own lack of effort or the difficulty of the task; girls are
more likely to attribute failure to their own lack of ability. This attribution pattern
occurs even when the abilities and achievement levels of boys and girls are equal.
It occurs in many life situations and is particularly debilitating for girls in thearea
of mathematics. If students believe they are capable of learning or succeeding at a
task, but fail because they choose to expend less effort than necessary, they nay be
encouraged to try harder. But, if students believe that their failure is evidence of
lack of ability, they will be more likely to give up. Attributingsuccess to external
factors and failure to lack of ability has been linked to a pattern of behavior called
"learned helplessness." In this pattern, failure is viewed as inevitable and insur-
mountable.

By fifth grade, girls are more likely than boys to attribute poor performance in
achievement situations to lack of ability rather than to lack of effort; girls are
also more likely than boys to show decreased persistence or impaired perform-
ance after failure. (Dweck and Gilliard; Nicholls; both cited in Russo 1985)

Females are more likely than males to display learned helplessness. (Dwexk
et al. 1978)

High math-achieving girls are more likely than any other group of students to
attribute their failures to lack of ability. (Wollcat e al. 1980)

Teachers were found to reinforce typical male/female attribution patterns by
being eight times more likely to attribute a boys' failure to insufficient effort
than they were a girls'. (Licht and Dweck 1983)

Both mothers and fathers of boys demonstrated typical male attribution
patterns in reference to their sons' math performance; parents of girls demon-
strated typical female patterns in reference to their daughters' math perform-
ance. (Franklin and Wong 1987)
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When children need help, both parents and teachers seem to give boys the
message that they have the ability; they just need to put forth more effort. For girls,
the message is often that they don't have the ability; less is expected of them.
Attribution patterns are highly related to increased confidence and to raised
aspirations. Strategies, activities, and tesoutres are presented on the following
pages to help you change girls' detrimental attribution patterns.
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I

Strategies

of frustration) should be corrected with a positive comment from the teacher.
1. Gi:'s who make disparaging comments about their own abilities (even in times

When they know the teacher feels that they do have the ability, most girls
become more interested in their own progress. Everyone needs someone to
believe she or he is capable.

Encouragemrit and compliments must be specific to be effective, and it is best
to praise girls for their ability (being capable of solving a problem or doing the
work)not just for their effort. (Don't say, "That's okay, you tried.")

3. Effort definitely needs to be encouraged in girls, particularly when they are
failing at a task. Stress a "you can do it" attitude for students. Encourage girls
to try again and not give up. Stress trying new approaches rather than just
"trying harder." Also, stress the old 'practice mrles perfect" idea.

4. When girls are inclined to dismiss their failure in math because of their
parents' past failures ("My mother :s no good at math"), it may help to remind
them that there is no gene for math ability.

5. Encourage students to talk about their feelings toward success and failure with
each other. This may help them see that others attribute their succe.ses to
intellectual abilities, not "luck" or circumstances. Small group activities
proide excellent opportunities for minimizing self-consciousness about re-
ceiving praise from others.

6. Sometimes it can be very helpful to students for their teachers to model failure-
persistence-success. Let students know that you sometimes have trouble
fi :wring out a problem; that you have to work hard at it and trynew approaches;
and that you know if you k?.ep working on it, you will finally find the solution.
Model the idea that making mistakes or getting things wrong doesn't mean that
we are "dumb," but that we can learn from our errors. Especially if you are a
female teacher, let students know that you're a person who has learned to like
math and whu knows she has the ability to succeed in it.
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Activi

Stories about Math

Objective To expose students to fictitious ituations of math successes and failures; to help
them learn to attribute girls' successes to ability and failures to other causes

Grade Level Grades 3-6

Time 15-20 minutes

Materials Discussion stories below

Procedure Read ail of the brief stories below to the class. After reading each story, ask
students the questions listed. Discuss how our abilities combined with effort can
lead to success and that failure is not not necessarily caused by lack of abilityall
of us have ability. Make sure that girls, particularly, understand these concepts.

Mary Ann got a very good grade on her arithmetic test. When Sue asked her
how she got such a high score, Mary Ann said, "I was just lucky."

1. Do you agree?

2. Why or why not?

3. Why do you think Mary Ann did so well on the test?

Encourage your students, especially the girls, to acknowledge that Mary Ann
is smart in maththat she has good math ability. They may also come up with
reasons that have to do with efforte.g., she studied a lotor with receiving extra
help from paTnts or teachers. Make sure your students understand that a high math
score defmitely indicates ability, although it also requires effort.

Jessica is not doing very well in arithmetic; she's having trouble with fractions.
She says, "I'll never be able to learn fractions; I just can't understand them. I
might as well just give up on them."

1. Do you agree that she should give up?

2. Why or why not?

3. Why do you think Jessica is having a problem with fractions?'

4. What do you think she can do about this problem?

Sometimes changing the words we use help change our feelings about some-
thing. Encourage your students to look at poor performance in an area of math as
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Variation

"having difficulty" rather than "can't do it." Help them see that if Jessica keeps on
trying (expends effort and persists) and gets more help that allows her totry another
approach, she will be able to handle fractions.

Debra used to like math and do very well in it. But now she doesn't do her math
homework, and her grades have started going down. She says, "I guess these
low grades mean I'm just not good at math."

1. Do you agree?

2. Why or why not?

3. What can Debra do to bring up her grades?

Help your students see that Debra does have the ability to be good at math (she
used to do well), and that she just needs to study more.

Nancy studied very hard for the big test in arithmetic, and she got the highest
score in her class. Her friend Jean said, "Wow, Nancy, you're really good in
arithmetic." But Nancy said, "No, I'm not very good in arithmetic, I just study
very very hard."

1. Do you agree that studying is the only reason Nancy did so well on the
test?

2. What could Nancy have said instead?

3. What would you have said if you were Nancy?

Substitute male names in these stories and compare students' reactions to the same
stories using female names. Note: To give this a more thorough test, alternate girl-
boy-boy-girl names, then repeat boy-girl-girl-boy names rather than using all
female, then all male names.
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Activity

Your Abilities Become Skills with Training and Practice

Objective To help students become aware that each of them has multiple abilities

Grade Level Grades 3-6

Time 10-20 minutes

Materials Chalkboard and discussion materials below

Procedure A student's development is often aided by the discovery of existing abilities and
skill potential. Provide the opportunity for students to (1) learn what abilities and
skills are, (2) learn to recognize abilities and skills in themselves and others, and (3)
discover how best to utilize their abilities and skills for their own growth and
development. By returning to this activity from time to time, the concept of ability
and skills is reinforced, and students' self-concepts continue to grow in a positive
direc tion as they see their own value and potential. It is very important to note that
abilities And skills are not dependent on the sex of the indiVidual.

What is an ability?

Ask studer.Ls to think about this question because you will need some help to define
the wore "ability." After a few moments, call on a student volunteer to defme what
she/he tt inks the word "ability" means. If no one volunteers, ask a student to look
up the word in the dictionary or thesaurus to find the meaning and related words that
the class can understand. Write the meaning and some descriptive words on the
board.

Once a meaning and a few descriptive words are on the board, ask students to
think of some abilities they have (i.e., jumping rope, distinguishing one color from
another, threading a needle, reading a book). Have each child write down at least
one of his or her abilities on a piece of paper. Pass around the paper, anonymously.
After a few moments, ask students to share some of the abilities as you write them
on the board. Help students expand the areas they have listed.

As we get older, we learn to do more things with our minds and bodies. We
work very hard learning to do certain things until we do them well. As we begin to
do things better, our abilities turn into skills. Our abilities and skills continue to
grow as we get older.

Go to the list of abilities on the board. Indicate to the students that these
abilities can also be considered skills if they are done well. What adult jobs can they
name that use these abilities and skills? It should be possible to tie ability to a job,

Reprinted, by permission, from The yellow, blue, and red book by LaRae Glennon.
Copyright 1976 by Highline School District.
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i.e., jumping rope indicates physical mobility and could relate to carpentryor house
painting, distinguishing one color from another could relate to selling rugs or
painting cars. Solicit responses from students, and write job titles next to the ability
and/or skill needed.

Variation Conduct this brief activity again and this time ask students to think of math abilities
they have. Then help students relate those abilities to jobs.
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Resources

Glennon, L., ed. 1976. The yellow, blue, and red book. Seattle, WA: High line
School District, Project Equality.

This colorful three-ring binder is a collection of brief activities developed
by and for K-6 teachers to help expand student awareness of traditional
sex-role stereotyping. Activities are grouped into three time periods
(10-20 minutes, 20-40 minutes, and 40 plus minutes) and have desig-
nated subject matter emphasis.

Sargent, A. G., ed. 1985. Beyond sex roles. 2d ed. St. Paul, MN: West.
Exercises and information in this book may be used by individual readers
or groups to become aware of the sources, scope, and magnitude of
female/male sex roles. Although many of the activities require modifica-
tions to be suitable for grades K-6, the book contains an excellent
discussion of the ways sex roles are learnecl and reinforced by society.
The chapter by Russo on the sex-role socialization process provides
particularly good background information.

4 6



Stereotyping and Mathematics

Stereotyping means making generalizations about people or things based on
commonly held beliefs or societal expectations rather than on actual individual
characteristics. For example, we are using gender stereotypes when we believe that
boys are "supposed to be aggressive" or that girls are "supposed to be quiet."
Another common gender stereotype is the belief that boys have greater mathemati-
cal ability than girls. Some people also stereotype mathematics as a "masculine"
subject and mathematicians as cold, unfeeling, unfeminine persons.

We are taught stereotypes by our parents, the media, textbooks, peers, and
teachers. As girls reach adolescence, the stereotype about femininity and mathe-
matics is one of the important barriers that prevent many of them from forming
positive attitudes toward math. One manifestation of this can be seen in high
school-age girls who achieve well in math but have low self-concepts and perceive
themselves as being very unpopular. According to Fennema and Ayer (1984),
when young girls believe that mathematics is inappropriate for them or their sex
roles (i.e., not feminine), they feel anxious about succeeding in math and have more
negative attitudes toward it. Male peer pressure is also an extremely important
factor for adolescent girls.

Occupational and subject-related stereotypes are well developed in children
by grade three. (Hughes et al. 1985)

Early in their school years, children learn that mathematics is closely identified
with the male rolP; these stereotypes increase with age and become particularly
debilitating for females' math achievement (Sheridan and Fizdale 1981); there
is a strong negative relationship between the degree of stereotyping and female
math achievement. (Boswell and Katz 1980)

There is a negative relationship between high math achievement and self-
image in sixth and seventh grade girls (Roberts et al., 1987); high school girls
who were high math achievers rated their popularity extremely low as com-
pared with popularity ratings of high math-achieving boys and those of girls
who were high verbal/low math achievers. (Franldin .ind Wong 1987)

Girls who took four years of theoretical math ex hibi:ed more conflict between
sex roles and achievement than did cognitively equated girls who enrolle hi
fewer math courses. (Sherman 1982)
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High school-age boys and their parents are significantly more likely than girls
and their parents to feel that math is more appropriate for males and that males'
math skills are superior to those of females (Visser 1986; Franklin and Wong
1987); high school students classify mathematics as a "male" achievement
domain. (Stage et al. 1985)

Northam (1986) studied a number of math books for ages 3-13 that were
published in England between 1970 and 1978. In these books, mathematical
and scientific skills became increasingly defined as masculine as pupils moved
through middle and junior high school. Women and girls almost disappeared
from books for ages 12 and 13. In problems, boys and men were typically
described in active termsthey were solving problems, explaining to others,
devising, planning, performing, and competing. Girls were typically shown
repeating or elaborating on a process already learned, cooperating or helping,
and correcting another's behavior.

Female college students are much less likely than males to select math-related
majors. (Boli et al. 1984)

The majority of female Ph.D.'s in mathematics believe that their field is
stereotyped by other persons as masculine. (Boswell 1985)

When asked why more young women do not pursue mathematics-related
careers, "fear of masculine disapproval" is often given by parents as a reason.
(Franklin and Wong 1987)

Mathematically gifted girls are very reluctant to skip a grade or to enroll early
in college math courses for fear of male peer rejection. Girls who take
advanced placement courses in math stress the importance of girl friends'
support in helping them deal with the disapproval of boys. (Fox 1981)

Students' needs to establish their masculinity or femininity become extremely
important during the adolescent years. If, at that time, girls see mathematics as a
"masculine" subject, and if they perceive the world of mathematics as a male-
dom inated place in which they do not belong, girls will begin to make educational
and career decisions that exclude math.

Since gender and math stereotypes appear to develop during the early elemen-
tary years, it is critical that we begin to intervene during those years to offer some
alternative views for girls. It is particularly important that we also target our
intervention efforts toward boys, as well as girls, because boys tend to hold more
stereotypical attitudes and because negative male peer pressure can be a very
powerful deterrent to adolescent girls' positive math attitudes. The strategies,
activities, and resources described on the following pages are designed to change
these stereotypical attitudes.
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Strategies

1. Word problems ,n which women are depicted as technical career persons
functioning at the center of problems can go a long way toward reducing
stereotypes. Be sure your text contains many such examples. If it does not, you
can supplement it with your own problems. For example, as an engineer, Mary
needed to find out the total weight of vehicles crossing a bridge. If an average
of 100 cars crossed the bridge every day and each weighed 700 pounds, how
many tons of weight did the bridge handle per day?

2. Simple statistics that chronicle the low percentage of women graduates in
math-related fields such as engineering, the lower pay for women, etc., can
serve as springboards for discussions about the unfairness of stereotyping in
language and social assumptions. These statistics are often available through
local school counselors, as well as state and regional sex equity centers. Your
state department of education probably has a sex equity coordinator who can
provide resources or tell you where to get them.

3. The spoken language isan extremely powerful tool in building and reinforcing
or tearing down stereotypes. Be sure that you are not using a generic "he"
when referring to students, prir ,ipals, doctors, etc. Also, don't use a generic
"she" when referring to other teachers, nurses, or parents.

4. Justas math-related activities need to be specifically targeted toward a female
audience, males must be encouraged to consider female-dominated areas.
Whenever possible, display your lack of sex bias by discussing home econom-
ics and theater (or other subjects) with boys in mind.

5. For open house night or in a newsletter, prepare a brief pitch to parents to help
them become more aware of how their incidental stereotypical remarks about
math and women may be damaging their daughters' math potentials. For
example, typical remarks might include "that's just like a woman," when
someone is unable to solve a math problem or "women are just no good at
math" or "she thinks like a boy," when describing a girl who is good at math.
Remind parents that "Attitudes are contagiousis yours worth catching?"
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Activity

Who Should?

Objective

Grade Level

Time

To generate awareness among students of their own sex-role biases, and to provide
them with a framework for becoming open to seeing both sexes in diverse roles

Grades K-6 (You may want to shorten or use only one or two sections of the
questionnaire for K-2 students, and administer it orally for nonreaders.)

20 minutes for the questionnaire, plus 10-20 minutes discussion time

Materia!s "Who Should" worksheet on the following pages

Procedure

Variation

See instructions on the worksheet. Use this questionnaire or any of its sections, to
determine the extent of sex-role stereotyping evidenced by your studenis. Also, use
the foin as a sdringboard for discussion in areas where tht., class openly disagrees.

You might ask other teachers to give the questionnaire to students in their classes,
and complete a school survey of student attitudes. The list of careers used here can
be expanded.



ctorootyping "nd Al-the;r^fics

Worksheet

Who Should

Student Information

1. Please circle "Boy" if you are a boy or "Girl" if you are a girl.

I am a: Boy Girl

2. Please circle your grade: K 1 2 3 4 5 6

PART I. For each of these jobs, circle "Woman" if you thini- only a woman should do the job; circle "Man" if you
think only a man should do the job; circle "Both" if you think both a woman or a man should do the job.
Be sure to circle only one answer for each job.

3. Airplane pilot Woman Man Both

4. Artist Woman Man Both

5. Astronaut Woman Man Both

6. Carpenter Woman Man Both

7. Ccok Woman Man Both

8. Doctor Woman Man Both

9. Engineer Woman Man Both

10. Forest ranger Woman Man Both

11. Lawyer Woman Man Both

12. Librarian Woman Man Both

13. Nurse Woman Mar Bc 11

14. President of the United States Woman Man Both

15. Secretary Woman Man Both

16. Scientist Woman Man Both

17. Store clerk Woman Man Both

18. Sixth grade teacher Woman Man Both

19. Telephone operator Woman Man Both

20. Truck driver Woman Man Both

21. Nursery school teacher Woman Man Both
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PART II. For the school work and activities listed below, circle "Boy" if you think only a boy should do this; circle
"Girl" if you think only a girl should do this; circle "Both" if you think both a boy or a girl should do this.
Be sure to circle only one answer for each activity.

22. Solve difficult math problems Boy Girl Both

23. Learn to program computers Boy Girl Both

24. Take advanced math classes in high school Boy Girl Both

25. Play games on a computer Boy Girl Both

26. Read poems Boy Girl Both

27. Read lots of stories and books Boy Girl Both

28. Write funny stories Boy Girl Bcp

29. Learn a foreign language Boy G 1.1 Both

PART III. When there are class jobs to be done, who do you think should do them? Circle "Girl" if you think only
a girl should do them; circle "Boy" if you think only a boy should do them; circle "Both" if you think both
a boy or a girl should do them. Be sure to circle only one answer for each activity.

30. Messenger Girl Boy Both

31. Class president Girl Boy Both

32. Eraser claner Girl BOy Both

33. Check out game equipment Girl Boy Both

34. Class secretary Oirl Boy Both

35. Water the plants Girl BOy Both

PART IV. Here is a list of spare time activities. Circle who should du them: a man, a woman, or both.

36. Play football Man Woman Both

37. Swim Man Woman Both

38. Play the violin Man Woman Both

39. Go to sports events (like baseball) Man Woman Both

40. Gymnastics Man Woman Both

41. Help at a hospital every week Man Woman Both
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Activity

Stick Figure Mystery

Objective To increase vocabulary; to expand occupational perceptions; to reduce. sex-role
stereotyping

Grade Level Grades 3-6 (adapt for K-2)

Time 10-20 minutes

Materials Chalkboard

Procedure Draw a stick figure on the board or make a transparency of the examples on the
following page. Tell students that this is a picture of a person who uses mathemat-
ics (or arithmetic) in their work. Instruct students to write down a name for the stick
figure, the kind of job the figure is doing, and the math skills required for the job.
Ask for volunteers to share the names they chose, job title, and math skills required.

By writing down the students' selections in two columns, one for female
responses and one for male responses, it will be apparent to you and the class if girls
see girls doing traditionally female jobs, and if boys see boys doing traditionally
male jobs. If this is the case for many students, you can then take remedial action.

This activity can be repeated over the entire school term using different stick
figures. Once the students are accustomed to the format of the activity they can
become responsible for providing the stick figure drawings and leading the class
discussions. For ideas on math skills used in jobs, purchase and refer to the chart
When are we ever gonna have to use this? by Saunders (see annotated resource list).

Adapted from The yellow, blue, and red book by LaRae Glennon. Copyright 1976 by
Highline School District. Used by permission.
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Handout

Stick Figure Mysteries

Adapted fl ont The yellow, blue, and red book by LaRae Glennon. Copyright 1976 by H:ghline School District. Used by permission.
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Activity

Textbook Awareness

Objective To make students aware of potential and sometimes very subtle bias in math
textbooks; to stress an appreciation for the changing and evolving roles of women
in professional areas

Grade Level Grades 4-6

Time One class period

Materials Large pia e of butcher,paper, math books from the 1960s and 1970s (Many schools
store these in an old book room, but if yo.ys does not, you may find old copies in
the

Procedure outime a tally sheet on the butcher paper as shown below.

Women or Girls in Women or Girls in
Tradit;onal Roles the World of Math

Divide the class into random groups of three students. Half the groups will use
their own books (from math class); the other half will use the vintage texts. You
may want te examine some copies in advance to make sure there is actual variation
between the books that students can identify. Try to have the groups using vintage
texts use the same one.

Discuss the traditioaal roles of women versus today's roles. Each group will
review their books to spot traditional or nontraditional fmath-related) roles of
females in the story pmblems, pictures, or in supplementary materials. Let the
students know that examples of tradi Vona' roles for women can include traditional
occupationsteacher, nurse, housewife, etc.or they can include passive roles
such as the assistant or the person who needs help. Students ccin write the names of
the women and the page numbers for reference on their tally sheets.
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Variation

Have students tally the numbers of women found in traditional and nontradi-
tional roles. Compare the findings for current and older texts in a class discussion.
Let students read some examples and comment on the positive changes. Let
students discuss how the use of girls' and women's names in problems can subtly
give the message that girls can or cannot do math problems. Let students suggest
ways of rewriting problems to eliminate sex bias.

Note: If, in your survey, you and your students discover that your current
arithmetic text reveals stereotyping and bias in the way females are depicted in
problems, have students rewrite problems to correct this bias, and talk to your
textbook committee.

Repeat the process above with a tally for men in the world of math. Compare and
discuss the number of instances of men in math-related careers to the number of
women in math-xelated careers
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Activity

Watch Your Language

Objective

Grade Level

Time

Materials

Procedure

Variation

To become more conscious of language connotations; to reduce sex-role stereotyp-
ing

Grades 5-6 (adapt for gradzs 3-4)

Two 20-minute blocks of time on successive days

Chalkboard, scratch paper

[Provide the following background for students]: Sex-role stereotyping is the
unquestione,d and unchallenged assumption by an individual or a group that certain
actions, abilities, interests, behavioral traits, etc., are natural and innate to one sex,
but not the other.

Language is a reflection of our thoughts and values and a powerful tool in the
learning process. The use of sex-role stereotyping in language is referred to as
sexist language. Sexist language can be identified when the language narrows par-
ticipation or reference on the basis of sex. The following could be considered sexist
language:

A man of the people
All men are created equal
A one-man show
A man for all seasons

A twelve-man team
A man-on-the-street interview
One man, one vote
The man for the job

Many of these terms evolved when women did not share in all aspects of life;
howevre, that is certainly not the case today, nor does it fit into projections for the
future.

Select two generic traditional terms or phrases from the list above, and list
them on the board. Ask students, individually or in groups, to write down as many
other ways they can think of to state the concept expressed by the term or phrase on
the board. Have students report back to the class their alternative wordings, and list
these on the board. Have students explain their new choice of words. This activity
can be repeated from time to time to increase s tuden ts' awareness of the words they
use and the words that are used around them.

Encourage students to think up other sexist terms, for example, cleaning woman,
manpower, mankind, cover girl, errand boy, handyman, man of the world, door-
man, mailman, fireman, etc., ani replace them with nonsexist language.

Reprinted, by permission, from The yellow, blue, and red book by LaRae Glennon.
Copyright 1976 by Highline School District.
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Resources

American Institutes for Research. 1980. Programs to combat stereotyping in
career choice. Palo Alto, CA: American Institutes for Research.

In this book, sex stereotyping in career choice is discussed, and nine
programs designed to expand students' career awareness and break
stereotypical patterns are described. Many of the programs are suitable or
modifiable for upper elementary students.

Council on Interracial Books for Children. 1984. 10 quick ways to analyze
children' s books for racism and sexism. NY : Council on Interracial Books for
Children.

This one-page flier gives parents and educators ten guidelines for zvalu-
ating children"s books for racist and sexist content.

Fraser, S., ed. 1982. SPACES: Solving problems of access to careers in engineer-
ing and science. Berkeley: University of California, Lawrence Hall of
Science.

A collaction of thirty-two classroom activities designed to stimulate
students' thinking about math-related careers, develop problem-solving
skills, and promote positive attitudes toward math. Activities are de-
signed for students in grades 4-10.

Glennon, L., ed. 1976. The yellow, blue, and red book Seattle, WA: Highline
School District, Project Equality.

This colorful three ring binder is a collection of brief activities developed
by and for K-6 teachers to help expand student awareness of traditional
sex-role stereotyping. Activities are grouped into three time periods
(10-20 minutes, 20-40 minutes, and 40 plus minutes) and have desig-
nated subject matter emphasis.

Gordon, R. 1981. PEER reportties that bind: The price of pursuing the male
mystique. Washington, DC: NOW Legal Defense and Education Fund.

An excellent summary of the negative effects of sex-role stereotyping on
men and boys. This material provides discussion topics about stereotyp-
ing for students in grades 5-6.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to increpse
awareness of the problem of female math avoidance, enhance female
interest and competence in mathematics, and provide information about
opportunities for women in nontraditional careers. Ultimately, the pur-
pose of the program is to help teachers promote positive math attitudes
and bring about changes in the occupational patterns of women. The book
includes activities that increase girls' confidence in their math abilities
and relate the usefulness of mathematics to future career choices. An
excellent sampling of strategy games, spatial activities, and logic prob-
lems is also included, as well as bibliographies on problem solving in
mathematics and sex-fair counseling and instruction. Materials are
suitable for grades 4-12.

Skolnick, J.; Langbort, C.; and Day, L. 1982. How to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.
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This excellent resource examines the effect of sex-role socialization on
girls' math/science skills and confidence. It explains how attitudes,
parenting and teaching practices, stereotypical play activities and books,
peer pressure, and career and family expectations cause girls to question
their abilities in math and science, and thus hinder their development in
these areas.

In addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activities
that may be used to encourage females in mathematics. These particularly
focus on increasing math confidence, spatial visualization skills, and
problem solving. Both parents and educators can benefit from this book.
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Part 2

Math Relevance

This section of the guide contains suggestions that will

1. help you increase students' interest in math

2. help students see the relevancy of math in their everyday lives and its
usefulness in their future careers

3. provide information on math-related careers

4. provide positive role models for girls
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Increasing Interest in Mathematics

Children in the early elementary gradzs like mathematics and exhibit a fairly high
degree of interest in it. However, as they move through junior high and high
school, their liking for and interest in math decrease dramatically. This trend is
especially true for girls.

Girls often find math less interesting than do boys. (Fox 1981)

Girls' low math interest is one of the most important factors in explaining
gender differences in mathematics involvement. (Stage et al. 1985)

Liking for math is related to decisions to enroll in elective math courses; the
relationship becomes stronger as students progress through high school.
(Armstrong 1985)

Between sixth and twelfth grades, liking for mathematics declines dramati-
cally for both boys and girls. (Brush 1985)

To make math more interesting for girls, some researchers have suggested
stressing its practical rather than ab-..mct and theoretical aspects. Others have
suggested introducing more people-oriented problems that deal with real-world
situations. We also need to try, as much as possible, to make the math-learning
process fun for all students. It is important that elementary teachers try to build on
students' early liking for and interest in math. The suggestions on the following
pages will help you do this.
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Strategies

1. To make even drill and practice fun, divide students ii.to teams, which can be
both cooperative and competitive (group-to-group) for students. Besides
drill-and-practice exercises, students can also work in teams to solve puzzles
and problems. See the section on cooperative learning for more information
on group activit!,n.

2. To strcss the practical aspects of mathematics, integrate math as much as
possible across the curriculum. In language arts class, children can read
biographies of women who were successful mathematicians or scientists. In
discussing these biographies, emphasize the determination and success of the
women.

Math has many applications in social studies. For example, when
studying another country, students can determine its square miles and com-
pare that figure to their own state or to the United States. They can construct
graphs of the areas in square miles or drawings to scale, laying one on top of
the other for visual comparison. History class presents many opportunities to
use math in figuring elapsed time, people's ages, etc.

Science is probably the subject with the MOSE mathematical applications.
Be sure students understand how math is useful in almost all school subjects in
solving problems and finding information.

3. To give math problems a more personal flavor, try substituting your students'
names in the word problems. Encourage students to write their own problems
and think of ways math is useful for them.

4. In teaching math, use many "fun" activities with teasers ai .-.!. problems that are
interesting, but within the intellectual grasp of your students. For many
students, problems that are too challenging can lead to the view of math as a
frustrating subject.

5. Have students carry out a "math scavenger hunt" individually, in pairs, or in
groups or teams in which students find objects that can typically be measured
in feet, inches, miles, fractions, etc. Also, have students fmd as many objects
of the same shape (for example, triangles or squares) as they can in the
classroom.

6. Start a Young Astronaut chapter at your school. Young Astronaut is a
national program linking schools to an organization that provides curriculum
activity packages, materials, and (on occasion) funds for interesting reai-life
projects. Each project includes math, science, social studies, and language
arts components suitable for grades one through nine. Activities stress
elevating math and science skills and interest. For mcre information, write to
the Young Astronaut Council, 1211 Connecticut Avenue, NW, Suite 800,
Washington, DC 20036.
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Activity

Math Ball

Objective

Grade Level

Time

To identify the numerals 0-9 and indicate the "how manyness" or cardinality of
specific numerals; to practice basic computation

Grade 1 (counting, addition, subtraction)
Grades 2-4 (addition, subtraction, multiplication)
Grades 3-6 (combination of computations)

Variable, 15-30 minutes or a free-time activity

Materials A rubber ball that students can hold or catch in one hand and that bounces readily

Procedure

Variations

Mark the ball into ten sections with a marking pen, and put a single numeral (0-9)
in each section. [See illustration below.]

A lower-grade student using the "math ball" might catch it and name the
numeral where her thumb (right thumb if two hands are used) is touching the ball.
If it is at 4, then she would be asked to bounce the ball exactly four times.

Addition or subtraction could also be accomplished by having the student
determine the sum or difference of two numbers touched by her fingers. For
example, if the index and little finger are designated and are touching 2 and 9, then
2 + 9 = 11 or 9 2 = 7. If desired, the answer could again be bounced.

In fact, multiplication and division as well as a combination of computation
processes can be done by many upper-grade students. To accomplish addition,
subtraction, multiplication, and division for the numerals touched by all five
fingers, the problem might be 5 + 6 2 x 7/4, 6 + 7 2 x 4/5, or whichever
arrangement would yield the greatest or least answer as required.

1. One variation might involve ordinal as well as cardinal counting. For
example, the student might touch 3 on the math ball with her little finger. She
would ther bounce the ball three times and walk to the third square (the
squares might be temporarily made of tape or permanently painted on the
floor).

Reprinted, by permission, from Dr. Jim's elementary math prescriptions by James Over-
holt. Copyright 1978 by Goodyear Publishing Company, Inc.
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56 Part 2 Math Relevance

2. A different type of variation would Le to use a sponge-rubber ball and to
require the student to catch it in one hand. If she does so, the points scored for
that turn would be the sum (or product) of those touched by any two fingers,
provided she gives the correct answer.
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Activity

Penny Pitch

Objective To reinforce addition and subtraction skills

Grade Level Grades 2-6

Time Variable

Materials "Penny Pitch" game board shown on the following page, a penny or a bottle cap

Procedure Prepare one copy of the game board for each group of student, and give each group
a penny to play with. Divide students into groups of 4 or 5. Place a penny (or
bottle cap) in the Start position. Demonstrate for students how to give the penny a
short, quick push. Add or subtract points according to the numeral spaces that the
penny is touching. For example, if the penny lands where two lines intersect, those
four numbers can be added to the student's score (only correct addition would be
counted). The rust person to score 100 points wins.

Variations 1. You may also wish to utilize Penny Pitch as a multiplication activity. As such,
each numbez the penny touches could be multiplied by a designated factor
such as 4. Thus, if the penny lands on 5, the player's score for this turn is 4 x
5 = 20, but if the penny touches 2, 6, 14, and 11, her score is 4 x (2 + 6 + 11 +
14) or 4 x 33 = 132. The first player to reach 500 or 1,000 would be designated
the winner.

2. Another good way to play this game would be to designate one student to
referee each group. The referee can use a calc ulator to check the accuracy of
each player's calculations and to verify each player's total score.

3. For younger students, make a game board with only single-digit numbers.

This activity was drawn from Dr. Jim's elementary math prescriptions by James Overholt.
Copyright 1978 by Goodyear Publishing Company, Inc. Used by permission.
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Handout

Penny Pitch

Subtract 12 points.

1 12 7 10

9 5 16 4
1513 2 14

3 8116
Lose one turn.

Start
here.

Reprinted, by permission, from Dr. Jim's elementary math prescriptions by James Overholt. Copyright 1978 by Goodyear
Publishing Company, Inc.
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Find a Mil NW

Increasing Interest in Mathematics 59

Objective To help students obtain a visual concept of the size of a million; to develop the
place value concepts of how many thousands and hundreds there are in a million;
to practice reading and computing large numbers

Grade Level Grades 4-6

Time Variable (This activity can take up to four class periods, and may be used as an on-
going project for individual students to work on during short periods over a week
or two. Time spent on the project will reinforce the immensity of the number.)

14,

Materials Approximately 130 copies of a ditto master with about 8,000 dots on it (the sample
on the next page has 67 x 120 = 8,040 dots), marking pens or crayons

Procedure [Most of us cannot really contemplate the magnitude of very large numbers
because we have no sensory refernce point. This activity will help students better
understand large numbers.] Have students determine how many dots there are on
one page. Once they hove completed this task, ask how many pages it would take
to make a million. 1 key might accomplish this via repeated addition, multiplica-
tion, trial and error, or divisior. Have students verify their answers with hand-held
calculators. Using pages like the sample, it will take slightly less than 125 full
pages (or 125 pages exactly if there are 8,000 dots per page).

Next, have students put the pages on a bulletin board, wall, or floor until they
have a million dots displayed. Now ask how many hundreds there are in a million.
Have them mark the dots off a hundred at a time using different colored marking
pens or crayons. When they have solved this problem correctly, have students
determine how many thousands there are in a million. Complete the same process
for ten thousands, and hundred thousands. Since this project requires so much
-aper, you might want to laminate the sheets so they can be used from year to year.

Variation You may use the dots to show everyday data that need to be expressed in large
numbers. For example, you might find the dots to show the population of your
community, the number of new cars purchased in your state, etc. Such information
can readily be obtained from an almanac or other reference book.

Reprinted, by permission, from Dr. Jim' s elementary math prescriptions by James Over-
holt. Copyright 1978 by Goodyear Publishing Company, Inc.
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Reprinted, by permission, from Dr. Jim' s elementary math prescriptions by James Overholt. Copyright 1978 by Goodyear
Publishing Company, Inc.

68



Increasing Interest in Mathematics 61

Activity

The Perfect Room for Me

Objective To allow students to manipulate materials with a practical significance to their
lives, increase the concreteness of spatial visualization concepts by relating ob-
jects to their scale sizes, and utilize skills in addition and s..:btraction of fractions
(This lesson may also be geared specifically to whole numbers.)

Grade Level Grades 4-6

Thie Up to !-..o math periods (can be done as an outside or take-home activity)

Materials GrIph paper; rulers; measurements of twin beds, double beds, desks, chairs,
television sets, stereo equipment, etc. (These measurements can be obtained by
the teacher, assigned to students I' detennine from their preseni room s, or selected
from furniture catalogs.)

Procedure Ask students to think about and design their ideal rooms. As an introduction to the
concept of floor plans, you may want to acquaint them with house plans in a
limited mannerespecially noting the "to scale" measuremel, which relate to
actual space. To introduce the concept, draw a floor plan of your classroom
everyone is familiar with this space. Discuss measurements of the objects
identified by element ,. in the drawing.

Have students draw a "to scale" version of their ideal rooms. Stress that
money and resources are unlimited. (Since "unlimited re"ources" do not reflect
real life, you might prefer instead to give students a maximm room size or ask
them to stay within a budget.)

In order to simplify the process for them, you may want to establish the scale
of measurement most appropriate to the graph paper you've distributed.

As an additional art idea, have each child draw and color a picture ot the
interior of their ideal room.

Variation Have students make "to scale" templates for various pieces of furniture. Laminate
these for future use.
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Activity

Team Youth Scrabble

Objective To encourage students' addition and estimating skills in a team situation; to
generalize math skills to other areas of students' experiences; to promote coopera-
tive learning in mathematics-related class work

Grade Level Grades 5-6

Time 20-40 minutes

Materials Overhead projector, one or more Scrabble game sets (preferably the youth ver-
sion), a transparency of the game board

Procedure Divide the class randomly into teams. To induce cooperation require each member
of the team to take a turn. Cooperative learning occurs when enough time for
response is alloted so that the player may be coached by others on the team. Ask
students to justify their answers. This will promote their internalizing what
teammates have recommended.

Use an overhead projector to project the game board so that all teams can see
it oi. recreate a Scrabble board on large pc.. I board (laminated), and have students
sit around it on the floor to play.

Abiding by the Scrabble rules, students must identify the largest-counting
words. Even students whose addition estimation skills are not near the top of the
class can achieve team success by offering words with high-counting letters.
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Activity

"Math Facts" Scavenger Hunt

Objective To increase interest in numbers and mathematics

Grade Level Grades 5-6

Time One class period

Materials Worksheets and calculators, lists of "math facts" questions for the scavenger hunt
(see examples below)

Procedure Compose a problem that your students will have to solve by finding a number of
"facts" they may not already know. Examples of problems are given below.

Variation

1. Find the number of windows in our school building; divide by the number of
bones in the human body; multiply by the number of states in the United
States with the letter t in their names.

2. Take 80% of the number of keys on a standard typewriter; add the number of
elements; divide by the number of days in a leap year minus 3; multiply by
112; subtract the number of counties in your state.

This activity may be done in teams or by individual students. It is also a good
activity for math class. The activity can be used to emphasize learning in certain
subject areas, such as science, health, geography, and so forth.

Encourage your students to develop their own problems. (The student who poses
the problem must also come up with a correct answer.)
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Activity

Math Clubs

Objective To promote math interest and fun in a positive, nonthreatening atmcsphere

Grade Level Grades 5-6

Time 30-40 minutes during lunch hour or before or after school

Materials Ste Resources list on the following pages for ideas

Procedure Stimulate interest in mathematical investigation through exciting topics not usu-
ally discussed in the classroom.

Invite interested students to participate in a math club during activity time
(lunch, after school, before school, etc.). Students can play the math games that
they enjoyed during class, but didn't have enough time to complete (pentomino
puzzles, perceptual puzzle blocks, or polyhedra dice). (Many math games may be
found in the Creative Publications catalog available from P.O. Box 10328, Palo
Alto, CA 94303.)

Have students form teams for math tournaments. Run the activity with
playoffs, and issue some type of awards. Have students sponsor and support the
school or community in fundraising activities that will promote the math club in a
positive manner. Encourage parents to participate in and support the club.
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Resources

Barrata-Lorton, M. 1976. Mathematics their way. Menlo Park, CA: Addison-
Wesley.

Mathematics their way features an activity-centered manipulative math
program in which children learn through using all five senses. The
curriculum consists of many activities that focus on counting, classifying,
graphing, estimating, and measuring. All activities are appropriate for
students in grades K-2. The program teaches math concepts so that all
children understand them regardless of their abilities.

Barrata-Lorton, R. 1977. Mathematics, a way of thinkng. Menlo Park, CA:
Addison-Wesley.

This book describes an activity-centered manipulative mathematics pro-
gram for grades 3-6. The program is similar to the one presented in
Mathematics their way.

Burns, M. 1982. Math for smarty pants. Boston: Little, Brown.
This book contains a wide range of accessible activities presented in an
entertaining format. It would be particularly useful for expanding upper
elementary students' perceptions of mathematics.

De Roche, E. F., and Bogenschild, E. G. 1977.400 group games and activities for
teaching math. West Nyack, NY: Parker.

This book includes 400 classroom-tested math strategics and activities
suitable for use in cooperative mathematics learning for elementary and
junior high students. The activities are enjoyable and focus on the
practical implications of learning math in a cooperative classroom atmos-
phere.

Downie, D.; Slesnick, T.; and Stenmark, J. K. 1981. Math for girls and other
problem solvers. Berkeley: University of California, Math/Science Network.

The activities in this book encourage independent thinking and c;eativity
in mathematics. Students and teachers are encouraged to think about
problem solving in versatile ways and forms. Although this book was
originally designed for females, the activities are appropriate and inter-
esting to both boys and girls, ages 7-14.

Fennell, F., and Williams, D. 1986. Ideas from the arithmetic teacher: Grades
4-6 intermediate school. Reston, VA: National Council of Teachers of
Mathematics.

This is a collection of classroom-tested activities from the journal Arith-
metic Teacher. Perforated pages allow easy duplication of activities,
which can be used for supplementing, extending, or reinforcing daily
mathematics lessons in numeration, whole number computation, rational
numbers, geometry, measurement, and problem solving. Objectives,
grade levels, directions, and answers are given for each activity.

Fraser, S., ed. 1982. SPACES: Solving problems of access to careers in engineer-
ing and science. Berkeley: University of California, Lawrence Hall of
Science.

A collec'ion of thirty-two classroom activities designed to stimulate
students' thinking about math-related careers, develop proble.a-solving
skills, and promote positive attitudes toward math. Activities are de-
signed for students in grades 4-10.
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Howard, B. C. 1982. Mathematics in content areas (MICA). A teacher training
approach. Washington, DC: Office of Education, Teacher Corps.

This resource detail an agenda for an in-service program to cfevelop
elementary and secondary teachers' mathematical abilities and to help
them integrate and teach mathematical concepts across the curriculum.

Jensen, R., and Spector, D. 1984. Teaching mathematics to young children.
Englewood Cliffs, NJ: Prentice-Hall.

This teacher and parent resource suggests many activities that can be
used to explore math concepts with young children. The suggested
vehicles for math instructionincluding manipulative and creative
movements, art activities, and gamesallow children to tackle new ideas
while developing problem-solving skills. Chapters and activities are
organized from the concrete to abstract, so that young children may
master mathematical concepts and gain confidence in learning.

Joels, K. M. 1985. Young astronaut program: Chapter leader' s handbook.
Washington, DC: Young Astronaut Council.

This handbook describes the Young karonaut program, which provides
curriculum packages for grades 1-9 that stress math and science activi-
ties. The activities and materials are presented in a very interesting way,
and by linking them to the space program, a continuing source of interest
and motivation is provided for students.

Massialas, B. 1983. Fair play: Developing self-concept and decision-making
skills in the middle school: Decisions about mathematics (Student guide).
Newton, MA: Women's Educational Equity Act Publishing Center/EDC.

Decisions about mathematics includes many real-life activities to interest
middle school students and to promote math-related careers. Activities
are organized around the topics of "Math and money," "Collecting and
analyzing data," and "Your future."

Overholt, J. L. 1978. Dr. Jim' s elementary math prescriptions. Santa Monica,
CA: Goodyear.

Dr. Jim' s elementary math prescriptions is a resource for educators of
grades K-8 who are searching for effective methods of teaching mathe-
matics. Each mathematical concept is presented with alternative meth-
ods to accommodate students with varied learning styles, abilities, and
interests. Selected activities provide enjoyable mastery practice, so that
students will develop mathematical competence and appreciation.

Silvey, L., and Smart, J. R., eds. 1982. Mathematics for the middle grades 5-9.
Reston, VA: National Council of Teachers of Mathematics.

This book was developed to aid teachers in promoting the mathematical
development of students in grades 5-9. The book cover critical issues in
mathematics education, unique learning activities, and strategies for
teaching problem solving.

Smith, S., and Backrnan, C., eds. 1975. Games and puzzles for elementary and
middle school mathematics: Readings from the Arithmetic Teacher. Reston,
VA: National Council of Teachers of Mathematics.

This book contains more than 100 articles on the use of games and
puzzles to capture students' interest and imaginations.
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Making Math More Relevant and Useful

Many high school students do not see how mathematics is relevant to their daily
lives or how it will be useful in future careers. The way we teach math does not often
emphasize its usefulness to students. Because the utility value of mathematics, as
perceived by students, has been found to be a strong predictor of enrollment in
elective math courses in high school, it is important that we stress the ways math can
be used while we teach math skills to students.

Both male and female students who perceived math as useful to them were
more likely to persist in its study. (Pedro et al. 1981)

Perceived usefulness of mathematics is also related to math achievement in
high school. (Chipman and Wilson 1985)

As early as seventh grade, boys rate math as more useful than do girls. (Stage
et al. 1985)

Although gender differences seem to be narrowing, boys still judge mathemat-
ics to be more useful for themselves than do girls. (Chipman and Wilson 1985)

In a study of senior honors English students, very few coulL: :hirik of a way that
they currently use mathematics in their daily lives. (Franklin, Mueller, and
Blankenship 1987)

The suggestions on the following pages should give you some ideas about how
you can introduce more information about math usefulness. while still using class
time to teach math skills and concepts.
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Strategies

1. Stress real-life problems in math. Search your classroom environment for
math-related problems that are relevant to students' immediate lives and needs.
For example, how many children may play softball at the same time with the
equipment you have? Determine the a verage number of writing implements in
each desk; the number of minutes for each child at the computer, given the
number of children, computers, and computer time; or the average number of
minutes students spend sleeping, watching television, or at play.

2. Lead a fantasy discussion wherein students imagine how their favorite televi-
sion or cartoon characters use math in their pretend lives.

3. Select a group of lunch preference counters who collect data for the class, make
graphs of changes in hot lunch eating patterns, and possibly even determine the
cafeteria's best meals.

4. When planning class parties, fund raisers, etc., let the class determine the
amounts of ingredients, the costs of items, the profits, etc.
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Activity

Math in My House

Objective To make students aware of the various ways their parents use mathematics in their
daily lives; to help involve parents in their children's math education

Grade Level Grades 2-6 (The activity may be more or less sophisticated depending on the
students' levels of achievement.)

Time 20-40 minutes (This activity will be partially done at home; in-class time will
depend on the level of reporting you require.)

Materials Graph paper or chalkboard, copies of "Math in My House" tally sheet on the
following page

Procedure Design an answer or tally sheet (or use the one on the following page) that students
may take home to record their answers. Plan the questions students will ask their
parents about the ways the parents use mathematics, e.g., how do they use math to
pay bills, do taxes, invest, budget, cook, sew, do woodworking, garden, and so on.
For younger students, make a written list of questions for students to take home.
After interviewing their parents, older students can prepare data summaries, graphs
and charts, figure averages, etc. Questions they may want to cover include: What
math skills are used most often? Who uses m ath in more ways mothers or fathers?
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Worksheet

Math in My House

Ways My Mother Uses Math at Home Mai" Skills Needed

Ways My Father Uses Math at Home Math Skills Needed
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Activity

TV Hours

Objective To determine the number of student TV-viewing hours in one year

Grade Levc1 Grades 1-6 (can be modified for grades 1-2)

Time 30-40 minutes

Materials Graph paper, tally sheets

Procedure Families watch varying amounts of television. To complete this activity, you will
want to try and select an "average week" ot TV viewing. The results will depend on
how "average" the week is. Each student should record the number of his or her TV
viewing hours for one week. The TV hours for one week multiplied by 52 is an
estimate of the annual TV-time commitment.

The table below is a sample record of one week's viewing.

TV Hours
Monday 3
Tuesday 2
Wednesday 3
Thursday 4
Friday 2
Saturday 6
Sunday 5

Total for week 25
Total for year (x 52) 1,300

This student watched about 1,300 hours of television in one year. If more or
less television viewing took place during the week sampled than throughout the rest
of the year, the total viewing hours would of course be inaccurate. However, for our
purposes, the estimate is probably accurate enough. If more accurate results are
desired, sample two or three randomly chosen weeks throughout the year and
compute the total based on the average of the weekly figures. Some discussion of
differing viewing habits during holidays and vacations might also be necessary.

To modify the activity for younger children, let each student make a bar graph
by coloring one square for each hour she watches TV on each day.

Reprinted, by permission, from Solving problems kids care about by Randall Souviney.
Copyright 1981 by Scott, Foresman and Company.



72 Part 2 Math Relevance

Variation It is also fun to compute the number of hours students are engaged in school, eating,
playing, and sleeping. The results can easily be graphed as shown below, offering
a clear picture of life patterns. Each child can construct a general graph, or an
average class graph can be developed to show overall patterns. For younger
children, construct the graph based on one week's activities.

What Is Your Life's Pattern?
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The weekly graph above doesn't tell the whole story, however. Since school
is generally in session for 36 weeks, and if we assume TV viewing patterns are
consistent throughout the year, this student attended school for only 900 hours and
watched 1,300 hours of television ... an excellent topic for discussion.

Othertopics of interest that can be effectively investigated using graphs include
favorite foods, pets, TV programs, sport heroes, number of brothers and sisters, and
a birthday graph showing number of students with birthdays for each month.

In the primary grades, real graphs arc an effective way to show relationships.
To respond to questions such as number of brothers and sisters, children can stand
in designated squares on the floor; e. g., all those with no siblings stand together in
the first large square; all those with one sibling stand together; etc. The number of
students standing in each square represents a line on a real graph. Another way to
make reLl graphs is to use the chalkboard to make a large box for each alternative
question. Put each student's name in the appropriate box.
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Activity

Class Allowance

Objective To detern.ine how much the whole class spends in a year; to help students learn to
make responsible consumer decisions

Grade Level Grades 4-6

Time Variable, depending on follow-up activities

Materials Calculators (if available) and graph paper

Procedure Many children don't realize how much money they spend over a period of time. In
this activity, individuals or small groups work out their spending habits for a year.
Approximate weekly income and spending should be estimated for each student.
If necessary, discuss different spending trends during the summer and holidays.
Savings should be kept as a separate category. Use a calculator to total spending
for the whole class, and multiply by 52 to find yearly consumer power.

[Although many students do not receive allowances, most do receive money
to spend on themselves.] Have each student total up personal spending for one
week. Include milk and lunch money, allowance or earnings spent on school
supplies, food, toys, comic books, etc. Include only money that children actually
spend themselves (not money spent "on" them). It will be necessary to discuss ap-
proximation and estimation skills. Your class will neol to understand what
"average spending per week" means, as well.

Once everyone has computed their estimated average week' y spending, or-
ganize the results in a table, and have the class fill in their own yxsonal record
sheets. Have each student compute the class total for a week and multiply by 52 to
find their yearly conomer power. Encourage the use of calculators for these
computations

This prob.em clearly demonstrates the usefulness of gathering statistics in
rder to investigate an everyday occurrence. Your clacs (sand you) may be

surprised at the amount of purchasing power in the five through twelve-year-old
segment of our society. (Saturday morning TV advertisers would not be surprised,
however.) The results of this problem can provide the basis for a most interesting
values clarification activity to help children make responsiole decisions in the
marketplace.

Variation After using the process described in the initial exercise above, distribute popular
toy fliers (Toys R Us, K-Mart, JC Penney, etc.) and have students determine how
their incomes can or cannot support their desires. Students can also plan for item
purchases through savings.

Reprinted, by peimission, from Solving problems kids care about by Randall Souviney.
Copyright 1981 by Scott, Foresman and Company.
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Activity

Figuring Out Food

Objective

Grade Level

To allow students to see the relevance of math skills to their lives by using
mathematics in basic food planning

Grades 4-6

Time Two 20-minute periods, plus additional time outside class

Materials Copies of limited calorie chart (This information is available inmany cookbooks,
health texts, and county extension offices.)

Procedure Describe the basic food groups and the importance of good nutritionwith selec-
tions from each. Prepare and distribute the calorie chart. Have students select
foods with two requirements: (1) a balanced diet and (2) appropriate caloric intake
for themselves.

Students may plan one day's menu or an entire week's menu, individually or
in groups. This will require addition and subtraction as well as analytical strate-
gies.

Variation Students can also keep a "food diary" noting the foods they eat; then count up their
caloric intake per day, using calorie charts. This food diary activity can be
extended to let students determine differences in eating patterns before and after
studying food groups and calories.
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Activity

Buying My School Clothes

3bitAive To denzonstrate to students low math skills are needed alid ...led in making
corsumer decisions; to teach the value of money

Grade Level Grades 4-6

Time 15-3OminiL

Materials Copies of ctildren's clothing sections from current catalogs

Procedure M. the class to decide (by vote, how much money would be needed to buy a
student's school clothes assuming all of his or her clothes had disappeared. Once
the class has settled on a figurei.e., $100, $500, fr.- whateverpass out copies of
catalogs, and let students select the clothes they would buy for :he total amount of
money, keeping track of thP nount rr item arid the c.Imulative total. Your
students may originally come up with figures that are way out of linoeither too
little or too much. After preliminary :ries, help them settle on a more realistic
amount.

Variations I. Before the students settle on an amount, let them look at the catesigs and
estimate the necessary amount. In most cases, this should lead to more
realistic outcomes than the first procedure.

2. Let students compare prices for comparable items from today's and very old
catalogs. Your local library or historical society probably has copies of
catalogs from the early 1900s. Many activities on differences, percentages,
averages, and so on can stem from this exercise.

3. In addition to estimating the amounts of money necessary to purchase school
clothes, students can also use the catalogs to select Christmas presents within
a budget or to furnish a room. Using travel brochures, students can plan
vacations within certain budgets.

4. It would also be instructive to have students figure out how many hours they
would need to work to purchase the clothes if they earned $4 per hour.
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Activity

Numbers in Our World

Objective To provide students with an awareness of the usefulne: s of math study; to generate
interest in observing adults' usage of man skills

Grade Level Grades 4-6

Time 30-45 minutes, with possible follow-up

Materials Six copies of the "Numbers in Our World" score sheet on following page

Procedure Divide your class randomly into six groups of equal size. These will fir -Ion as
teams that will "brainstorm" a topic area.

Write :le following topics on slips of paper and have each team draw one: (a)
math at home; (b) math in medicinedoctors, veterinarians, nurses; (c) math in
my citypolice, firefighters, detectives; (d) math in stores; (e) math in govern-
mentthe President, governor, and (f) math in television.

Provide each team with a sco. ..nee. (see next page) to keep track of their
ideas. Remind them that they may .eed tJ show an example for each way math is
used.

After 20-30 minutes, call "Stop." Prepare a tally on the board as groups take
turns reporting one idea at a time. Continue until all have been recorded.

Variation You may allow students to take score sheets hom to get help from their parents.
Have them reconvene with their groups before scoring the final tally on the board.
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Worksheet

Numbers In Our World

Name

Math topic Group members

Ways Math Is Used Examples

1.

2

3.

4.

5.

6.

7.

8.

9

10.

11.

12

13.

14.

15

Total =
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Activity

Our House Beautiful

Objective

Grade Level

Time

Materials

To help students understand the importance of maM in skilled technical occupa-
tions

Grades 4-6

At least four 30-minute blocks of time, plus additional time at home

Drawing paper, rulers

Procedure Invite a local builder to display house plans and discuss the math used in their
preparation. Perhaps you would like to consider an architectanyone who would
feol comfortable describing the house design and construction profession would
be P good choice. A female architect would be ideal.

Invite the guest lecturer to bring plans, ele., ations, photographs, and models of
her/his work. During the talk, she or he can describe how Mom size is calculated
from total square feat an. Itow drawings are prepared.

Subsequent to this visit, the class can design their own house. Ask students to
prepare elevations. These drawings can be displayed on the bulletin board. Have
the class vote on their favorite house. Then, using the selected house, students can
divide, its space into various living areas: bedrooms, bathrooms, living room,
dining room, kitchen, etc. Each space can be designed individually or in teams.
The class again votes on the best effort and assimilates the design into the house.
Make sure that each student has input into the house design. This activity should
provide students with practice drawing to scale, measuring, calculating, and
visualizing spatial relationships. At the end of the activity, help students relate the
math skills they have practiced to the skills they would need to work in the building
and construction industry.
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Burns, M. 1975. The I hate mathematics book. Boston: Little, Brown.
For those students who "seemingly" hate mathematics, this book pro-
vides many relevant activities to boost confidence and aspirations. Posi-
tive attitudes toward mathematics devekT as students experiment with
and investigate the uses of mathematics in solving everyday problems.
Suitable only for upper elementary students.

De Roche, E. F., and Bogenschild, E. G. 1977. 400 group games and activities for
teaching math. West Nyack, NY: Parker.

This book includes 400 classroom-tested math strategies and activities
suitabie for use in cooperative mathematics learning for elementary and
junior high students. The activities are enjoyable and focus on the
practical implications of learning math in a cooperative classrom atmos-
phere.

Fraser, S., ed. 1982. SPACES: Solving problems of access to careers in engineep-
ing and science. Berkeley: University of California, Lawrence Hall of
Scieve.

A collection of thirty-two classroom activities designed to stimulate
students' thinking about math-related careers, develop problem-solving
skills, and promote positive attitudes toward math. Activities are de-
signed for students in grades 4-10.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote tne
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to in-
crease awareness of the problem of female math avoidance, enhance
female interest and competence in mathematics, and provide information
about opportunities for women in nontraditional careers. Ultimately, the
purpose of the program is to help teachers promote positive math atti-
tudes and bring about changes in the occupational patterns of women.
The ..ok includes activities that increase girls' confidence in their math
abilities and relate the usefulness of mathematics to future career choices.
An excellent sampling of strategy games, spatial activities, and logic
problems is also included, as well as bibliographies on problem solving in
mathematics and sex-fair counseling and instructior. Materials are
suitable for grades 4-12.

Massialas, B. 1983. Fair play: Developing self-concept and decision-making
skills in the middle school: Decisions about mathematics (Student guide).
Newton, MA: Women's Educational Equity Act Publishing Center/EDC.

Decisions about mathematics incrudes many real-life activities to interest
middle school students and :a promote math-related careers. Activities
are organized around the topics of "math and money," "Collecting and
analyzing data," and "Your future."

Saunders, H. 1981. When are we ever gonna have to use this? Chart. Palo Alto,
CA: Dale Seymour Publications.

If you want a quick answer for the students' proverbial question "When
are we ever gonna have to use this?", order this attractively done wall
poster. The chart gives students information on just which careers
require knowledge ot specific math concepts. The chart can also be
useful for developing your own math-in-careers activities.

8 7
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Souviney, R. J. 1981. Solving problems kids care about. Palo Alto, CA: Scott,
Foresman.

Solving problems kids care about is divided into two pans. The first
section includes notes and strategies for teaching mathematical problem
solving. The second section contains thirty real-world problems that
encourage divergent and logical thinking. Many of the problems have a
range of acceptable solutions and multiple solution strategies, so students
have the opportunity to be creative and independent thinkers. Activities
are designed for elementary through junior high school students; teachers
will enjoy them also.



Providing Information
on Math-Related Careers

Students' awareness of math-related careers increases their understanding of the
usefulness of mather ics. Typically, teachers at all levelselementary through
high schoolspend llide or no class time discussing the careers for which
mathematics is important. Therefore, students often make uninformed career
decisions. Again, this is more often true for girls, who typically choose traditional
careers very early in their lives, before they have received enough information
about other possibilities. Girls also often exhibit uncertainty of goals and lack of
career planning.

Girls continuing the study of math were more attuned to career plans than
those not electing to continue high school math studies. (Stallings 1985)

Students are generally poorly informed about the actual uses of advanced
mathematics, and their perceptions of the mathematical requirements of their
career choices may be inaccurate. (Chipman and Wilson 1985)

Much evidence indicates that teachers and parents reinforce boys for learning
math and for planning math-related careers more than they reinforce girls for
these activities. (Grayson and Martin 1988)

Girls are or have been less well informed about the uses of mathematics than
boys. (Chipman and Wilson 1985)

There are large gender differences in students' reasons for working and their
expectat: for full-time careers. Boys typically expect to work full time,
whereas many g:rls expect to have an inte-zupted or a part-time career (Fox et
al. 1985). Boys see a career as a financiel necessity or a societal require-
ment; girls expect their future careers to provide challenge and personal
fulfillment. (Franklin ana Wong 1987)

Even at the junior high level, girls' career preferences are related more to
traditional sex role-related interests than to realistic assessment of their own
mathematics achievement levels and abilities. (Jacobowitz 1983)

To help students understand why they need to learn math and how it can fit
into their future career plans, we need to provide more information about math-
related careers. The suggestions on the following pages include some strategies
and actiwit''s that you can use to help students begin thinking about math and
careers.
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Strategies

1. Invite guests, both male and femalewho are enthusiastic about their work
to speak to the class about how they use math in their jobs.

2. Have students conduct a survey of the adults they know, asking what they do
for a living and how they use math in their occupations.

3. Have students generate a list of television personalities who use math on their
shows in some way. A supplementary assignment could be role-playing,
wherc students enact an episode of this character using math.

4. Display posters on careers in math (see resource list at the end of this section),
and take a few minutes before lunch, before going home, and so forth to make
the poster a game. Ask what a particular career is, have a student look it up to
report to the class, have him or her speculate what this person does, and ask if
any of your students are considering this as an occupation.

5. Math textbooks sometimes include supplementary material describing ca-
reers that are linked to current course work in math. Take every opportunity
to discuss these occupations, to encourage students to work toward them, and
(where possible) to report incidences of women employed in these fields.

6. Use the career stories in the "Providing Positive Role Models for Girls"
section of this guide, plus descriptions of careers found in some of the
resource books listed. Discuss how people in these careers use math.

7. Although career information in counselors' offices varies by school, it is
generally acknowledged that counselors, especially at the high school level,
are well-supplied and well-versed in career-related information. Invite d
to make presentations to your classes and to target girls for careers in science
and math areas.

8. The "Job Sort" and "Odds on You" games found in Use EQUALS to promote
the participation of women in maLlematics by Kaseberg et al. and the "Math
Used in Jobs" game found in SPACES by Fraser (see resource list) are
exce-ent aids to help students begin to think about occupations, careers, and
the education they will need.

9. Some elementary schools have several "dress-up days" throughout the school
year. Ask your students to dress like someone in an occupation that uses
mathematics; then have each studert ',ell how they would use math in that job.
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Activity

Who Uses Math?

Objective To hep young children become aware of different occupations and how each uses
mathematics

Grade Level Grades 1-6 (vary the complexity dependi:-.g on grade level)

Time 20-30 minutes (can be used as a continuing activity)

Materials

Procedure

Variation

Poster chart When are we ever gonna have to use this? or a copy of the article by
Saunders, also career information books (see resource list) (The poster is available
from Dale Seymour Publications, P.O. Box 10888, Palo Alto, CA 94303 [order
no. DS01344].)

Select from the chart or the article about ten occupations that you think the children
in your class are already familiar with, e.g., airplane pilot, artist, carpenter, dentist,
doctor, librarian, nurse, plumber, police officer, cashier, and veterinarian. Put the
name of each occupation on the chalkboard.

For each occupation, ask students how many think this is mostly a job for a
man, mostly a job for a woman, or a job for any person. Clear up any misinforma-
tion about sex roles at this time.

Then, using inforr Ition from the career books, help students come up with at
least one tool tnat each ot uiese persons use on the job; one place where each does
their jobi.e., an office, a laboratory, a hospital, outdoors; and one way each uses
mathematics.

Depending on the math concepts you are currently studying, let students make
up math problems about each person in her or his occupation. For example, "The
speed limit was SO m.p.h. The police officer stopped a car that was traveling at 67
miles per :-our. How much over the speed limit was the car going?"

When your students have learned about the first ten careers, introduce addi-
tional sets of ten new occupations. For each group, help students learn what the
persons do, the tools they use, where they carry out their jobs, and the ways they
use mathematics.

Have students find pictures of people in each of the occupations. After you have
collected 20-30 occupations with tools and places, another activity would be to
produce a matching test for students or a fill-in-the-blanks gamei.e., a police
officer uses a ftool) (where)
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Activity

Stimulating Interest in Math Careers Using Outside Sources

Oblective To help students become aware of the need for mathematics in the world beyond
the formal setting of 'he classroom

Grade Level Grades 5-6

Time Variable

Procedure Many school districts are featuring "Career Days" for middle school and high
school students, and it is important that upper elementary students also attend.
Find out about these activities, and make sure your classes are included as
participants.

Variation Arrange for field trips that allow students to observe how studying math will
enable them to pursue interesting careers. Suggestions include universities or
colleges, the telephone company , water treatment facilities, and other large techni-
( ( or professional companies. Plan the field trip with the intent to stimulate
i xther study of math.
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Activity

Classify the Classifieds

Objective

Grade Level

Time

Materials

Procedure

To allow students to discover the relative number of males and females in some
professions and learn about a variety of careers; to develop and practice skills in
tallying, computing percents, researching information from original sources, and
constructing charts and graphs

Grades 5-6

Three or four 30-40 minute periods

Copies of the Yellow Pages phone book from a large metropolitan area; copies of
the "Tally Sheet," "Chart of Classified Occupauons," and "Graph of Yellow Page
Occupations" worksheets on the following pages; crayons or colored pens

Obtain a copy of the Yellow Pages phone book for every two students. The books
can be local or out-of-town and need rot be current. Books are often available free
from your local phone company, or students can bring borrowed books from home
for one day. Give each pair of students a copy of the "Tally Sheet," use one copy
of the "Chart of Classified Occupations" for the entire class, and give each student
a copy of the "Graph of Yellow Page Occupations" worksheet.

Tell students that they will use the Yellow Pages to look up several profes-
sions. By identifying first names as male or female, they can calculate approxi-
mately what percent are men and what percent are women in these professions.

Some occupations that will probably be listed in your local telephone book
include:

Accountant

Architect

Attorney

Dentist

Engineer: civil,
consulting, mec hanical,
structural, mining,
electrical, and many
other breakdowns

Optometrist

Physician: pediatrician, psychiatrist,
general practice, surgeon, and many
other breakdowns

Adapted from SPACES by Sherry Fraser et al. Copyright 1982 by The Regents of the
University of Califcrnia. Used by permLsion.
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Before distributing the phone books, help the class generate a list of occupa-
tions that are listed in the Yellow Pages. Write the list on the chalkboard, and have
a student check the list against the phone book. Look for categories that include
individual names.

Ask students the following questions:

Is there the same number of men and women in most occupations?

Are secretaries and carpenters listed in the yellow pages?

What do you find when you look up electrician?

Does the list of gardeners include the names of many individuals?

When the list is complete (see occupation list on previous page), assign each
pair of students an occupation from the chalkboard. Write each pair's occupation
on the "Chart of Classified Ocrparions". (You may want to reproduce this chart
on the board, or use an o...,:froa,, projector.) Ask students the following:

Which occupation do you think will have the most names?

Have the students estimate what percent of the people in each occupation are
male and what percent are female. Let the pair that has the occupation make the
estimate.

Are there more men or women in this category?

Have you ever seen a woman doing this job? a mah?

Record the estimates on the chart. Enter the estimates for females in column
4 and the estimates for males in column 7.

Do the male and female percentages for each occupation add up to 100%7

Distribute the phone books and tally sheets. Be sure estimates are made
before phone books are passed out. Discuss tallying with students, if necessary.

What does a tally show?

Who uses tallies in real life?

Tally part of a list with the class to make sure the instructions are clear. Arrive
at rules for including or excluding any given name. An overhead projection of a
phone book page may be helpful.

Is "Leslie" a man's name or a woman's name?

Are "Marion" and "Marian" the same?

What about an initial?
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Do we need to keep a record of names we don't use?

Do we need a total count?

Have the students locate their occupation in the phone book. One student can
read the names while the second student marks on the tally sheet.

When tallying is complete, ask students to compute percents on the tally sheet,
following the instructions given.

After you and your students have entered information from the tally sheets
onto the classified chart, review the results.

Were estimates close to actual figures?

Make a graph of the occupations, showing male and female percentages.
There are many ways to present this informal.. in graphic form. Depending on
student experience, allow students to create their own graphs, or you may have
them complete the bar graph on the following pages

After the graphs have been completed, discuss the meaning of the graph in
relation to the statistics.

Instead of using the Yellow Pages for this activity, you may use directories from
professional societies or state registries (for example, engineering directories).
Also, city directories are a possibility, as well as university phone books (to see
which subject areas contain the most male and female professors).
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Worksheet

Tally Sheet

Date Occupation

Student names

Source of information

Tally of Female Names Tally of Male Names

Summary Enter on the "Chart of Classified
Occupations"

Total number of tallies, male and female Enter tally total in column 2

Number of names identified as female Enter in column 3

Percent of names identified as female % Enter in column 5

Number of names identified as male Enter in column 6

Percent of names identified as male % Enter in column 8

Reprinted, by permission, from SPACES by Sherry Fraser et al. Copyright 1982 by The Regents of the University of California.
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Worksheet

Chart of Classified Occupations

Location

Occupation
1

Total
Count

2

Female Male

Tally
Count

3

Est.
%
4

Local
%
5

Tally
Count

6

Est.
%

7

Local
%
8

Reprinted, by permission, from SPACES by Sherry Fraser et al. Copyrigln 1982 by The Regems of the University of California.
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Worksheet

Graph of Yellow Page Occupations

Occupation

U.S. Population (for comparison)

Percent Female

31, 41 60 70 0 90 100

100 90 80 70 60 50 40 30 20 10 0

Percent Male

Directions: Write the name of the occupation in the left column. Make a line on the bar space under the number that
represents the percent of females (numbers at the top of the chart) in this occupation. Color the bar space
from zero to that line with crayon, colored pen, or pencil. Color the rest of the bar space another color.
The second color represents the percent of males in this occupation. (Read the percent from the bottom
of the chart.)

Reprinted, by permission, from SPACES by Sherry Fraser ei al. Copyright 1982 by The Regents of the University of California.
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Resources

American Institutes for Research. 1980. Programs to combat stereotyping in
career choice. Palo Alto, CA: American Institutes for Research.

In this book, sex stereotyping in career choice is discussed, zad nine
programs designed to expand students' career awareness and break
stereotypical patterns are described. Many of the programs are suitable
or modifiable for upper elementary students.

Askew, J. 1982. The sky' s the limit in math-related careers. Newton, MA:
Women's Educational Equity Act Publishing Center/EDC.

This interesting book describes contemporary women in highly math-
related occupations. Each of the chapterscomputers, engineering,
finance, math education, research mathematics, and statisticsincludes
several pictures and quotes from women about their jobs and the satisfac-
tion they receive from them. Content is suitable for upper elementary
students.

Downie, D.; Slesnick, T.; and Stenmark, J. K. 1981. Math for girls and other
problem solvers. Berkeley: University of California, Math/Science Network.

The activities in this book encourage independent thinking and creativity
in mathematics. Students and teachers are encouraged to think about
problem solving in versatile ways and forms. Although this book was
originally designed for females, the activities are appropriate and inter-
esting to both boys and girls, ages 7-14.

Erickson, T. 1986. Off and running: The computer off-line activities book.
Berkeley: University of California, Lawrence Hall of Science.

Offand running was developed to encourage minority and female interest
in computers, math-based fields of study, and math-related careers. The
content of the book includes on-line and off-line activities that teach
computer concepts and skills. Activity themes focus on learning pro-
graming skills, cooperative learning, and equity in computer usage. This
book has coupled excellent educational materials with strategies to pro-
mote equity. Content is suitable for grades 5-12.

Fraser, S., ed. 1982. SPACES: Solving problems of access to careers in engineer-
ing and science. Berkeley: University of California, Lawrence Hall of
Science.

A collection of thirty-two classroom activities designed to stimulate
students' thinking about math-related careers, develop problem-solving
skills, and promote positive attitudes toward math. Activities are de-
signed for students in grades 4-10.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assist educators in conducting teacher training to increase
awareness of the problem of female math avoidance, enhance female
interest and competence in mathematics, and provide information about
opportunities for women in nontraditional careers. Ultimately, the pur-
pose of the program is to help teachers promote positive math attitudes
and bring about changes in the occupational patterns of women. The
book includes activities that increase girlq' confidence in their math
abilities and relate the usefulness of mathematics to future career choices.
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An excellent sampling of strategy games, spatial activities, and logic
problems is also included, as well as bibliographies on problem solving in
mathematics and sex-fair counseling and instruction. Materials are
suitable for grades 4-12.

Koltnow, J. 1980. Expanding your horizons in science and mathematics. Newton,
MA: Women's Educational Equity Act Publishing Center/EDC.

This booklet is a guide to planning and conducting conferences on math/
science careers for girls. The conference format includes talks by role
models and hands-on math and science activities for the girls attending.

Kreinberg, N., ed. 1977. l' m madly in love with electricity and other comments
about their work by women in science and engineering. Berkeley: University
of California, Lawrence Hall of Science.

This interesting and inspiring book includes selected comments about
their work from women scientists, engineers, and mathematicians.
Comments are organized into sections about careers in math, engineer-
ing, physics, astronomy, chemistry, and life sciences. Suitable for upper
elementary students.

Massialas, B. 1983. Fair Play: Developing self-concept and decision-making
skills in the middle school: Decisions about mathen atics (Student guide).
Newton, MA: Women's Educational Equity Act Publishing Center/EDC.

Decisions about mathematics includes many real-life activities to interest
middle school students and to promote math-related careers. Activities
are organized around the topics of "math and money," "collecting and
analyzing data," and "your future."

Mitchell, J. S. 1982. I can be anything: A career book for women. New York:
College Entrance Examination Board.

This book provides specific information on a number of math, science,
technical, and nontraditional blue collar jobs. Each entry includes a
description of the work, educational requirements, information about
women in the field, economic outlook, and sources of further informa-
tion.

Saunders, H. 1981. When are we ever gonna have to use this? Chart. Palo Alto,
CA: Dale Seymour Publications.

If you want a quick answer for the students' proverbial question "When
are we ever gonna have to use this?", order this attractively done wall
poster. The chart gives students infonnation on just which careers
require knowledge of specific math concepts. The chart can also be
useful for developing your own math-in-careers activities.

Saunders, H. 1980. "When are we ever gonna have to nse this?" Mathematics
Teacher 73, no. 1: 7-16.

An interesting article relating Saunders's findings on the use of specific
math processes and concepts in 100 different occupations. The article
also contains a selection of wcird problems based on the occupational
uses of math. Although many of the problems are too difficult for
elementary students, they can provide ideas for developing your own
occupation-related problems.

Wiggan, L., ed. n.d. Dropping math? Say goodbye to 82 jobs. Chart. Canada:
Toronto Board of Eaucation, Matheinatics Department.

A brightly colored 18" x 24" poster that displays, in graphic form, each
level (in the Canadian school system) of mathematics required for 82
jobs. You can easily relate the levels to those in the United States. The
poster is suitable for students in grades 5-12.
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Providing Positive
Role Models for Girls

In addition to "book !earning," one of the significant ways we learn is by L atching
and emulating the behavior of role models. Boys and girls see their parents,
teachers, and other adults as role models of appropriate adult behavior. If female
children are only exposed to women in traditionally feminine careers, they will
"learn" that nontraditional careers are not appropriate for them. Many girls rarely
see women functioning in technical and highly math-related careers. To increase
girls' awareness of all their options, we need to make a special attempt to provide
female role models who enjoy and are using mathematics in their everyday lives
and careers.

Exposure to salient role models is extremely important in determining girls'
career choices. Female enrollment in undergraduate majors paralleled the
proportions of female teachers within a discipline. (Fox 1981)

In school, students see male teachers as role models in mathematics; in 1983,
83 percent of high school math and science teachers were male (Jones and
Montenegro 1982). The more advanced a math course is, the more likely it is
to be taught by a male teacher. (Fox 1981)

Female elementary preservice teachers have lower estimates of their math
ability and feel less comfortable teaching math than their male peers. (Aiken,
cited in Stage et al. 1985)

Among girls who had taken four years of high school mathematics, girls with
50 percent or more female high school math teachers chose careers that were
significantly higher in math-relatedness than did girls who haa experienced
fewer female math teachers. (Franklin, Small, and Loesch-Griffin 1988)

Both mothers and fathers of high math-achieving high sk.hool girls held jobs
that were more ;tighly math related than parents of high verbal/low math-
achieving girls. (Franklin and Wong 1987)

Adult females are less likely than males to engage in math activities and more
likely to express doubts about their math abilities. Fathers are more likely to
help their children with math homework than are mothers; mothers generally
hold a more negative view of their own mathematics abilities and intemsts
than do fathers. (Franklin and Wong 1987)
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Television programs (and movies) typically present females in traditional sex
roles. We rarely see an attractive woman in a highly scientific or math-related
career. (Fox 1981)

Reading about successful women causes girls to have higher expectations of
success and to spend more time on school tasks. (Campbell 1984)

These findings indicate that appropriate role models for girls are definitely
underrepresented in society today, and this lack of role models could discourage
some girls from engaging in mathematics-related activities and choosing math-
related careers. To counter stereotypical views held by males, it is very important
that boys also bz exposed to females in math-related roles. Parental attitudes are
also a very important factor in this area. Some ideas for working with parents can
be found in the "Mathematics Promotion" section of this guide. The suggestions
on the following pages will help you devise ways of providing role mcdels
appropriate for elementary-level girls and boys.
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Strategies

1. Prepare a bulletin board (or have students do it) of women who are mathema-
ticians or scientists and successful in their professions. Be sure to discuss it
and place it on a prominent wall. To reinforce students' attention to the board,
let them know that you will add a question or two about the material to an
upcoming test.

2. An excellent strategy is to invite female guest speakers to visit the class and
talk about how they use math in their careers. If you don't know where to find
such women, use professional directories (of engineers, accountants, etc.),
and/or contact your local university and the equity director of your state
department of education. Student contact with role models involved in math
znd science careers (especially female role models) is very important, but
preinterview guest speakers to ensure that they will communicate positively
and effectively to children. Help your guest use vocabulary and definitions
that your students will understand.

3. Mentors for individual fifth and sixth grade students (especially girls) can
encourage more technical career choices. Use mentors contacted through
such service clubs as Soroptimist, Toastmasters, and university speakers
bureaus. Invite students of both sexes to after-school visits at the mentors'
workplaces.

4. If you employ strategy 3 above, you may also be interested in getting together
with other teachers to organize a community math support group that would
include potential role models, people who would give tours, those who would
sponsor internships or serve as mentors, and those who would help with math
contests. This could become your school's Math Booster Club.

5. Use the stories on the following pages about real-life women working in
math-related careers to interest your students in math and to provide role
models. Encourage students to read and write stories about such women. The
resource list also contains publications that include stories about famous
women mathematicians and scientists. These stories help eliminate stere-
otypes (i.e., students will learn that a woman really can be the first person to
create a new branch of mathematics or devise a unique approach to a prob-
lem); however, the women in these stories are often pictured as rather solitary
persons who overcame great difficulties in order to "make it" in a male-
dominated world of mathematics. If you do use the stories, it is important that
you counterbalance them with readings about women who hold challenging
high-level math or science-related careers while maintaining friends, family,
and a wide variety of outside interests. It is very important that girls learn they
don't have to be "outstanding math stars" or give up families and other
activities in order to be scientists or matheraaticians.

6. Discuss role models for girls and women, as presented in the popular media,
with your students. Point out how these portrayals may be biased, and help
students find other models that present a more balanced picture of women's
roles.
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7. Have students interview their parents and write brief papers about how their
parents use math in their occupations. Select an example to share with the
class.

8. Elementary students also look to junior high and high school students as role
models. Ask other teachers to select some good, confident male and female
math students to make a brief presentation to your class about the math they
are studying and how they plan to use it in the future. Female college students
can also be used to model math-related careers by presenting brief discussions
about their studies and future careers to upper elementary girls.

9. Female teachers can serve as powerful role models for girls. If you are
female, let your students see you enjoying and doing well in math. If you are
a male teacher, make sure your students are exposed to female elementary
teachers who are competent in and comfortable with math. You might
consider team teaching math with a female colleague.

10. Encourage a "math is fun and useful for everyone" attitude. Try to project a
feeling of confidence, interest, and enthusiasm about math to your students. If
you feel uncomfortable, or think your math skills are inadequate, take some
ca.cses and/or work with other teachers until you feel confident about your
skills.
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Activity

Stories about Real Women

Objective

Grade Level

Time

Materials

Procedure

Variation

To provide students with information about actual female role models who are
involved in nontraditional highly math- and science-related careers

Grades 4-6 (These stories may also be used with younger children; however, the
vocabulary may need to be modified.)

10 minutes per story, plus discussion time

Stories on the following pages (Includes "(Jeri Is a Nuclear Physicist," "Patti Is an
Atmospheric Scientist," "Terry Is a Biochemist," "Carol Is a Computer Scientist,"
"Diana Is a Soil Scientist," and "Jenny Is a High School Math Teacher." These
stories were developed by interviewing the women described; their real first
names were used in the stories.)

Read the stories (a single story per period), and conduct a brief discussion. Ask
girls and boys why they would/would not like to have a career like the one
described in the story. These stories may also be used in conjunction with science
activities.

Invite a woman involved in a s;milar career to speak to the class after piquing their
interest with the story. Let students write their own stories about these visitors.
Another variation would be to have students make up story problems using the
women described in the stories as the central problem-solving characters.
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Handout

Geri Is a Nuclear Physicist

Geri is a nuclear physicist who works for a large company that manufactures rockets. She designs motors for the
rockets. She spends some days making sure the motors are powerful enough to launch a rocket. A test of the rocket
motor is called a "firing." While the physicists and engineers watch from a specially-built protective building, the
rocket motor is started. The motor is fastened to the ground. Geri and the engineers measure its heat to see if it has
enough power to launch the rocket. We call this power "propulsion." They also makesure the rocket's fuel lines are
clear enough for the "propellant"the rocket's special fuelto go through.

Geri likes this work. She needs lots of math for her job. She was a good math student in elementary school, and
when she was in high school she took math classes called algebra, geometry, and trigonometry. In college she took
additional math and science classes. The science classes had names like chemistry, physics, and thermodynamics. All
of these subjects were fun. She received a master's degree in nuclear physics from the University of Michigan; this
helped her learn how to design rockets and mix different fuels for them.

In another part of her job, Geri uses a computer to look at the ways the motors fit all the other parts of the rockets.
Sometimes she can see a new way to shape the rocket's nose so that it will fly faster. Sometimes she uses the computer
to see how far the rocket will fly or to predict where it will land.

Like many other physicists, Geri is working on projects for the United States government. When hercompany is
asked to design and manufacture new rockets, she meets with engineers to plan the best rockets possible.

When she is not at work, Geri likes to dance and go fishing with her hue.band and children.

106
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Handout

Patti is an Atmospheric Scientist

Patti's career is very challenging. She is an atmospheric scientist, and she works for a large center that does research
on the environment. The gases that surround a planet are called its atmospnere. On our planet, Earth, the atmosphere
is our air. The study of weather is one part of atmospheric science. Some atmospheric scientists study the gases around
distant planets. Patti studies the Earth's atmosphere, and she is especially interested in studying clouds that produce
snow. She studies the clouds that form over mountains in the winter to learn all she c^^ about snow. Snow is very
important to the water supply in the western part of the United States. Patti wants to unLastand why it snows, where
it will snow, how much it will snow, and how to change snowfall patterns.

One exciting way Patti studies clouds is to fly an airplane with special equipment right through tbe clouds. Her
airplane sends out a laser probe, a beam of light that can picture and record the amount of ice crystals in a cloud, to help
her learn how much snow the cloud will make and how "wet" or "dry" the snow will be. Another way Patti studies
clouds is by using something called radar. She puts a radar machine on the ground at the top of a mountain. The radar
machine makes a picture of the cloud. From studying this picture, Patti can tell how high the cloud is and leam about
the snow it will produce. Patti uses computers to help her analyze the data, or understand the information from the laser
probe and the radar.

To learn her job, Patti needed to know a lot of math. She went to college and got a bachelor's degree in
mathematics; then she took more classes to get a master's degree in atmospheric science.

Besides studying snow clouds, Patti likes sports. On weekends she loves to go wind surfmg with her friends in the
summer and skiing in the winter. She also likes to play with her dog, Dalby.
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1

Handout

Terry Is a Biochemist

Terry's career is fun and interesting. She is a biochemist who does what's called "basic research" at a university.
Chemistry is the study of the elements that substances contain and how substances can be changed. Biochemists study
plants and animals and their life processes. In doing basic research, sciehtists study a thing or a process to understand
how it works. Then other scientists use the information, or basic principles, they have learned and apply them to many
other important areas.

All living cells are surrounded by membranes. These are thin materials that hold the cell together and yet allow
some materials to enter and leave the cell. Terry studies the membranes of cells found in certain types of molds. One
kind she studies is the mold that grows on oranges when they're left in the refrigerator, another kind is a fungus that
grows in "humus" or decayed plant and animal material. Both of these are related to penicillin, a medicine we get from
certain molds. Some of the molds that Terry studies prefer to grow at very high temperatureseven up to 150 degrees.
Others, like the mold on oranges, prefer cold temperatures for growing. Terry grows her cellsat different temperatures.
Then she separates the cells using chemicals and measures their membranes to see what happened to them. These cells
are so tiny they can only be seen with a powerful microscope. Terry's work is useful because by studying cell
membranes in molds and how they react to different temperatures, scientists can learnmany things about the cells in our
own bodies and how they react to medicines and diseases.

Terry uses a great deal of mathematics in her research. She uses math to calculate the size changes in cell
membranes. When she went to high school, Terry took all the math she could get. Calculus is a special branch cf math
that she needs to understand her results. Terry also uses computers to make graphs of what she has found and to help
her analyze the data. Terry has three college degrees; she '..as a bachtlor's degree in chemistry, a master's degree in
biochemistry, and a doctorate in biochemistry. She also took 1-,-...lny ph:sics classes to prepare for her career.

In addition to her research, Terry teaches biochemistry to college students. Last summer some high school
students worked with her in her laboratory. The students really liked being there and learning to do the research. After
the summer was over, one of these girls said, "I never worked so hard or had so much fun." Another girl said, "I didn't
know science was this much fun or this creative."

After working hours, Terry likes to spend time with her husband and five children. Her husband makes pottery,
and Terry enjoys going with nim to sell his pots at craft fairs. Other favorite things Terry likes to do are hiking, CfOSS-
country skiing, swimming, reading, and going to the theaterespecially the ballet.
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Handout

Carol Is a Computer Scientist

Carol is a computer scientist who writes programs for a very large company. Carol's job is fun and exciting because
the programs she writes are used to run satellitesthe large space vehicles we send to explore the planets in our solar
system.

The computer program that tells the satellite where to go is called the "guidance system." The program allows
people on earth, at the satellite command stations, to track the satellite at all times. It also lets them make changes in the
vehicle's direction and speed and guide it to wherever it's supposed to go. Carol's programs are very carefully worked
out. She tests them on a special computer to see if they are correct.

To make a satellite's program, Carol needs to know lots of mathematics. Math has always been fun for Carol. She
likes it very much. When she was in high school and college, she studied all the math she could. After graduating from
college, she took more courses and got a master's degree in applied mathematics and computer science. Applied
mathematics is all about how you can use advanced math to solve problems and find the answers you need.

Besides her enjoyment of mathematics and working with computers, Carol has some hobbies. She loves sports and
the out-of-doors. She likes to go hiking, swimming, sf.nba diving, and jogging with her friends. She also enjoys
stitchery and reading. In a few months, Carol is going to get married. She is looking foward to next year when she will
begin working on a program to cAide satellites in exploring the planet Mars.



102 .Dart '2 .1.fath Relevance

Handout

Diana Is a Soil Scientist

Diana has a "dirty job." She is a soil scientist. That means she studies dirt! Diana works at a university. She studies
the soil around pine trees in a forest to diEcover all she can about it.

Pine trees need food, just like people. They get their food from the soil, or din. Diana is especially interested in the
"fertility" of the soil; that is, she wants to find out how many foods for pine trees can be found in the soil.

Pine trees have needles instead of leaves. When a pine needle drops off a tree, it is full of foods for the tree. These
foods go into the soil when the needle decays. The foods include many elements, suOi as nitrogen, iron, and
phosphorus that help trees grow. Diana can't see these elements in the soil with her eyes. To fmd out what's in the soil,
she has to collect samples of dirt from the forest and take them back to the laboratory. There she mixes chemicals into
the soil and looks at the result. Thmugh this pro( s she can tell how many focds are in the soil. To make her job easier,
she uses a computer to study the soil samples.

Diana's work is very important because it helps people decide where they can cut down trees for logs and how long
it will take for new trees to grow in the forest. To become a soil scientist, Diana studied a great deal of math and
chemistry in college. She always thought it was fun to learn these subjects. After graduating f. im college, she studied
more and got a master's degree in soil science.

Altheugh Diana really enjoys her job, she also likes to spend time with her family, especially water skiing and
playing racket ball. She also has fun making pottery in her spare time.
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Handout

Jenny Is a High School Math Teacher

Jenny loves to learn about mathematics and to help other people learn about it, too. She teaches math and computer
programming at a large high schcol. Because she is a very good teacher, she was chosen to be the leader of all the math
teacherg at 'ler school.

Je ..las been teaching math for ten years, and sh .t has taught just about every kind of class you can take in
mathematics and computers. In high school, the math classes are called algebra, geometry, trigonometry, and calculus.
These subjects are fun to learn. Jenny's favorites are algebra, trigonometry, and advanced computer programming. In
algebra, students learn to solve all kinds of problems in new and interesting ways. In trigonometry, which is called
"trig" for short, they discuss how to use angles and shapes to solve problems. Both of these subjects are very useful in
people's jobs. Advanced computer programing is also a very interesting subject that helps people in all kinds of
careers. Jenny especially enjoys learning more about her own computer.

The thing that Jenny likes best about mathematics is the fun of using it to figure out how to solve a problem that she
couldn't solve before. When you learn about arithmetic in grade school, it seems like mathematics is made up of a lot
of rules that never change. But when you get to advanced mathematics in high school and college, you will see that
people are still discovering new things atout numbers and finding new answers to questions about iriath. Jenny also
enjoys this "new discoveries" part of mathematics.

To become a mathematics teacher, Jenny studied all the math she could in high school and college. She got a
bachelor's degree in mathematics and a master's degree in teaching.

Besides mathemitics, Jenny has many other interests. She likes playing tennis and going on long walks with her
husband. She also enjoys doing needlework and reading science fiction. One of her favorite pastimes is playing video
games.
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Resources

Askew, i. 1982. The sky's the limit in math-related careers. Newton MA:
Women's Educational Equity Act Publishing Center/EDC.

This interesting book describes contemporary women in highly math-
related occupations. Each of the chapterscomputers, engineering,
finance, math education, research mathematics, and statisticsincludes
several pictures and quotes from women about their jobs and the satisfac-
tion they receive from them. Content is suitable for upper elementary
students.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to in-
crease awareness of the problem of female math avoidance, enhance
female interest and competence in mathematics, and provide information
about opportunities for women in nontraditional careers. Ultimately, the
purpose of the program is to help teachers promote positive math atti-
tudes and bring about changes in the occupational patterns women. The
book includes activities that increase girls' confidence in their math
abilities and relate the usefulness of mathematics to future csreer choices.
An excellent sampling of strategy games, spatial activities, and logic
problems is also included, as well as bibliographies on problem solving in
mathematics and sex-fair counseling and instrwtion. Materials are
suitable for grades 4-12.

Koltnow, J. 1980. Expanding your horizons in science and mathematics. Newton,
MA: Women' s Educational Eritity Act Publishing Center/EDC.

This booklet is a guide tc ,anning and conducting conferences on math/
science careers for girls. The conference format includes talks by role
models and hands-on math and science activities for the girls attending.

Kreinberg, N., ed. 1977. l' m madly in love with electricity and other comments
about their work by women in science and engineering. Berkeley: University
of California, Lawrence Hall of Science.

This interesting and inspiring book includes selected comments about
their work from women scientists, engineers, and mathematicians.
Comments are organized into sections about careers in math, engineer-
ing, physics, astronomy, chemistry, and life sciences. Suitable for upper
elementary students.

Osen, L. M. 1974. Women in mathematics. Cambridge: MIT Press.
This book was written to give students a historical perspective about
women in math. Many myths about women in math are exposed, and
women's aspirations for mathematical careers are encouraged. The
material is suitable for students in grades 5-6.

Peri, T. H. 1978. Math equals: Biographies of women mathematicians and
related activities. Menlo Park, CA: Addison-Wesley.

Math equals is a teacher resource on the history of women in math and
science. The book contains biographies of the lives and work of nine
famous women, plus math activities related to the area of mathematics in
which each of the women worked. Most of the activities will probably be
too difficult for students in grades K-6; however, many of the biographies
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are suitable reading material for grades 5-6.
Perl, T. H.; Manning, J.; and Christner, P. 1981. Women, numbers and dreams

(teacher's manual and activity workbook). Santa Rosa, CA: National
Women's History Project.

This clearly written workbook includes biographical sketches of famous
female mathematicians along with several mathematical activities appro-
priate for students in grades 3-6. Additional activities are suitable for
more advanced students. The teacher's manual includes suggestions for
incorporating these materials into the classroom and use of the stories as
the basis for role-playing activities.
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Part 3

The Learning Environment

This section of the guide contains suggestions that will help you

1. assess and increase your equitable teacher-student interaction patterns

2. encourage cooperative rather than competitive learning

3. implement an effort-persistence-mastery approach to problem solving

4. encourage independent thinking and creativity in learning mathematics

1 1 4



Increasing Equitable Teacher-
Student Interaction Patterns

We know from the :indings of many research studies that even though most teachers
believe they are completely fair and nonbiased in their treatment of children in the
classroom, major differences do exist in the way they interact with girls and boys.
Teachers are almost always completely unaware that they may be treating girls and
boys differently and that they may have different expectations for each gender. The
results of these differential teacher treatments and expectations can lead to girls'
performing at a lower level than boys.

Teachers allow boys more time to answer questions (Gore and Roumagoux
1983), and they give boys more detailed explanations and feedback. (Webb
1981)

Teachers are more likely to give extended directions to male students and to
require them to complete a task ot solve a problem; they tend to complete tasks
or provide answers for females. (Sadker and Sadker 1985)

Boys predominate in the classroomthey volunteer more answers, are likely
to receive more teacher attention, both positive and negative, more praise, and
more detailed instruction; even "aware" teachers fail to notice these differ-
ences. (Sadker and Sadker 1985; Morse and Handley 1982)

Teachers seem to expect less of female students (Cartledge 1984), and they are
less likely to recognize mathematical talent in girls than in boys. (Fox 1982)

At all levelsfrom elementary to postsecondarymales receive more teac her
interactions than females (Thomas 1983); high achieving high school boys
receive significantly more attention in mathematics than any other group.
(Good et al., cited in Fox et al. 1980)

Teachers ask twice as many higher order questions of boys than of girls, and
boys receive more feedback and more teacher-initiated help. (Cartledge 1984)

Some teachers segregate students into single-sex groups; others do nothing to
interfere when boys and girls segregate themselvessome even encourage this
separation. (Grayson and Martin 1988)
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Students in gender-segregated groups often emphasize different values and
roles. Girls value popularity and sweetness, while undervaluing academic
performance; boys are more interested in being strong and performing well
academically. (Fox, cited in Grayson and Martin 1988)

Boys typically receive more criticism and songer disciplinary action from
teachers than do girls. (Grayson and Martin 1988)

In selecting college majors, teachers' influence is more important for girls than
for boys. (Ware and Lee 1985)

There are several reasons why even teachers with strong desires to treat all
students fairly may inadvertently practice sex bias in the classroom. The rapid pace
of interactions taking place during instruction makes it difficult for a teacher to
attend to subtle classroom dynamics. Also, boys are much more assertive in
schoolthey are eight times more likely to shout out answers and capture their
teacher's attention. However, teachers often encourage this behaviorwhen boys
shout out, teachers acknowledge them; but when girls shout out, teachers typically
reprimand them and ask them to raise their hands if they want to be called on (Sadker
and Sadker 1985). Research findings indicate that students do notice differences in
the ways teachers treat members of each gender, and that this differential treatment
can have subtle, although unintentionai, negative consequences for girls (Grayson
and Martin 1988). Teachers' attitudes, expectations, and treatment of students
defmitely affect students' confidence, aspirations, and other mathematics-related
attitudes. The following activities, designed for teachers only, were developed to
help you observe your own interaction patterns and give you some suggestions to
help you modify them, where appropriate.

Taken together, the activities in the following section may seem redundant.
There is a reason for this. The activities on the following pages are listed in order
from general self-examination processes dealing with classroom organization and
teacher attitudes to peer group observation of your actual teaching behaviors. We
believe that most teachers may first want to go through a self-examinadon of their
interaction patterns with students. After the initial evaluation, many may desire to
see themselves through video and examine their interaction styles in more detail;
others will want to obtain feedback from other teachers and to compare notes on
problems in managing an equitable classroom. Completing this latter activity will
probably require cooperation from your school principal. The activities should
never be used in a judgmental evaluation context. Strategies that work follow some
of the activities. Use the following activities as a guide to help you improve your
interaction patterns.
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Activity

Self-Examination of Teacher-Student
Relationships in the Classroom

Objective To help you begin to think about your typical relationship patterns with students

Grade Level For teachers of all grades

Tim& 30-60 minutes

Materials Questions below

Procedure Keep a journal (or copy the following) to write down your observations of
interactions with students. Answer the following questions:

1. Do you plan differentactivities or different rples within an activity for boys and
for girls? How are they different?

2. Are the examples you use in classroom discussions or teaching situations
mostly male or female? Do yor. ;tick with examples that show women and girls
in traditional rather than nontraditional roles?

3. Whom do you ask to perform heavy chores in the classroom, males or females?

4. Whom do you ask to do secretarial chores and special tasks, males or females?

5. Do you define, up front, which behaviors are acceptable in your class and which
are unacceptable? Are they the same for girls and boys?

6. What are your behavioral expectations for the girls in your class? Are these
different from your expectations for the boys?

7. Do you display affection and displeasure in the same way toward girls and
boys?

8. Do you censure girls and boys for different behaviors? What behaviors?

9. Do you punish girls and boys for different things? Do you punish them
differently? How?

10. Do you reward boys and girls for different things? Do your methods of reward
differ?
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ActIvRy

Teacher's Self-Evaluation of
Nonsexist Behavior in the Classroom

Objective To help you examine your classroom behavior in four areas related to equitable
instruction, and help you identify possible unconscious sexist behaviors in dealing
with students

Grade Level For teachers of all grades

Time 30 minutes to 1 hour

Materials "Teacher's Self-Evaluation of Nonsexist Behavior in the Math Clasgoom" check-
list on the following pages

Procedure It is important that this checldist be used as an exercise to stimulate personal growth
ar.d awareness and not be used in a judgmental way.

Rate yourself for each numbered item in the following four areas:

1. Teacher's behavior

2. Interactions with others

3. Instructional tasks

4. Extracurricular activities

At the end of each section, review your ratings and evaluate your overall
performance by marking the continuum. After checking for areas of weakness s
indicated by your ratings, state your specific goals for becoming more sex fair.
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Worksheet

Teacher's Self-Evaluation of Nonsexist Behavior in the Math Classroom

Teacher' s Behavior

1. Attitude. I take the idea of equality seriously; for
e xample, I do not put down men or women or joke about
their math abilities.

2. Language. I use nonsexist language; in other words, I
do not refer to all scientists or mathematicians as "he"
or all nurses or secretaries as "she."

3. Generalizations. I avoid generalizations that refer to
sex stereotyping in math; for example, "You think like
a woman" or "You solve problems like a man."

4. Types of examples. I use examples in my teaching
showing both men and women with a wide range of
feelings, interests, and career choices. I include ex-
amples of women in highly math-related career areas.

5. Facts. I display and use accurate factual knowledge
about the current economic and legal status of women
and men of all races.

6. Supplementary materiaL used. 1 supplement inade-
quate teatment of either sex in classroom materials by
adding information or by discussing the accurate por-
trayal of people's roles.

7. Comparisons. I avoid comparison of students based on
gender; for example, I would not say, "The girls are
working harder than the boys."

8. Equal attention. I give equal attention to boys and girls;
I do not show preference for one sex over the other.

Always Often Sometimes Never N/A

-

This self-evaluation was adapted fromGenderlethnIc Expectations andStudentAchievement. Teacher Handbookby Dolores Grayson
and Mary Martin. Copyright 1988 by GrayMill Foundation. Used by permission. This material, by E. I. Newcombe, originally
appeared in the public domain in Becoming Sex r* *. by M. Calabres e, published by the Women's Educational Equity Act Publishing
Center/EDC.
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9. i;iscipline. I discipline both sexes in the same way.

10. Values. I reinforce students' expression of values
without regard to their sex, so that both boys and girls
can express assertiveness and gentleness.

11. Vocational interests. I help students explore all voca-
tional interests, not only those traditionally associated
with their sex.

12. Model. I act as a model of nonsexist behavior by
performing activities traditionally thought to be more
easily done by the opposite sex; for example, if female,
I run AV equipment, lift boxes, and express a strong
interest in mathematics; if male, I perform clerical
duties and dust shelves.

13. Grades. My mathematics grading patterns do not favor
boys or girls, but reflect individual accomplishments.

14. Encouragement. I encourage girls as well as boys to
excel in mathematics and to pursue math-related ca-
reers.

15. Beliefs about math. I hoia nowtereotypical beliefs
aboutgender and math; that is, I do not believe that math
is more difficult for girls than for boys; I do not believe
that math is more important for boys than for g irls or that
boys naturally do better at math and me more naturally
interested in it.

Swnmaty Rating

Always Often Sometimes Never Iti/A

I model sex-fair behavior (actions and words) in the classroom. I convey to my students the importance of equality and
the appropriateness for both sexes of a range of roles and interests.

Mark the continuum:

Basically Need slight Need some Need much
sex fair improvement improvement improvement

Consider how you rated yourself on teacher's behavior. List below specific goals for increasing sex-fair behavior.
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Interactions with Others

16. Academic performance. I expect equal academic per-
formance from boys and girls; that is, girls are not
assumed to be better in verbal skills and boys superior
in math and science.

17. Student interests. I recognize that children may have
interests not traditionelly associated with their sex; I do
not expect girls to have typically feminine interests and
boys typically masculine interests. I expect girls to be
very interested in math.

18. Classroom behavior. I expect the same behavior from
girls and boys; for example, I do not expect chivalrous
behavior only from boys, tolerate language (slang,
swearing) from boys that girls may not use, or require
neatness from girls and not from boys.

19. Expression of emotions. I permit all children to show
their emotions without regard to sex (within the limita-
tion of classroom rules).

20. Nonsexist behavior. I require students of both sexes to
treat each other as equals; for example, I encourage
students to include others of both sexes in all activities,
and I do not allow the sexist remarks of students to go
continually unchallenged.

Summary Rating

Always Of Sometimes Never N/A

I have the same academic and behaviorei expectations for boys and girls; I acknowledge the acceptability of the same
emotions and interests in boys and girls.

Mark the continuum:

Basically Need slight Need some Need much
sex fair improvement improvement improvement

Consider your ratings on interactions with others. List your specific goals for increasing sex-fair behavior.
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Instructional Tasks

21. Bulletin boards. All visual materials in my classroom
are nonsexist and nonracist, showing men and women
in a variety of roles that rdlect the many interests of
boys and girls.

22. Supplementary materials available. When the treat-
ment of either men or women is inadequate in a text-
book, I have supplementary materials readily available
to students; for example, reference books about signifi-
cant women in history or science or family-living books
that explain the role of a father.

23. Dividing students. I avoid dividing or grouping stu-
dents on the basis of sex, for example, in lunch lines, in
seating, or for academic or athletic competition.

24. Activities and assignments. I recommend all classroom
activities to both boys and girls; for example, I suggest
both boys and girls try a cooking or a woodworking
project as an optional activity.

25. Classroom duties. I assign classroom chores and duties
without regard to sex; for example, both boys and girls
carry chairs, run AV equipment, take notes during
classroom meetings, and water plants.

Summary Rating

Always Often Sometimes Never N/A

-

I plan classroom activities so that gender is not a criterion for organization; the classroom environment gives girls and
boys the same kind of educational experience.

Mark the continuum:

Basically Need slight Need some Need much
sex fair improvement improvement improvement

Consider how you rated yourself on instructional tasks. List your specific goals for inc;easing sex-fair behavior.
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Extracurricular Activities

26. Availability offacilities equipment, and clubs. I make
all school facilities, equipment, and clubs equally avail-
able to all students.

27. Recognition of achievement. I give equal attention to
the extracurricular achievements of boys and girls; for
example, I acknowledge the athletic achievement of
both sexes.

28. Service projects. I suggesuhat both girls and boys work
on service projects.

29. Participation in extracurricular actir:des. I encourage
boys and girls to participate in all extracurricular activi-
Ctes; for example, sports, cheerleading, library club,
stage crew, etc.

30. Roles in extracurricular activities. I encourage boys
and girls to participate in a variety of roles within
extracurricular activities, for example, committee head,
hospitality committee, secretary, treasurer, president,
etc.

Always Often Sometimes Never N/A

Summary Rating

I give boys and girls equal recognition and encouragement in extracurricular activities.

Mark the continuum:

Basically hzed slight Need some Need much
sex fair improrment improvement improvement

Consider yuur ratings on extracurricular activities. List your specific goals for increasing sex-fair behavior.
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Activity

Assessing Your Active Teaching Attention Patterns

Objective To make you aware of potential inequities in your active teaching attention to girls
and boys in the classroom

Grade Level For teachers of all grades

Time 10-20 minute observation period, plus 20-30 minutes for data summary

Materials Assessment and summary sheets on the following pages, stopwatch

Procedure Recreate the "Assesment Sheet" to make it a full page. Ask a colleague to observe
your classes while you are questioning and giving directions to students. Fill in the
assessment sheet for active teaching attention patterns. Then, using the data
gathered, answer the questions on the summary page about your own active
teaching attention patterns.

Vadistion Have your class video- or audiotaped. Then playback the tape, and use the
assessment sheet to evaluate your own teaching behavior.

Strategies to Improve Active Teaching Attention

I. Circulate around the room after math assignment has begun. Position yourself
in differ- *areas to influence the degree of involvement of both girls and boys.

2. Make a conscious effort to encourage equal participation of girls and boys in
math.

3. Distribute both lower order and higher order questions 0 girls and boys cn an
equitable basis.

4. Measure your wait time to insure an equal distribution for girls and boys.

5. Distribute the same types of reinforcement to both b3ys and girls.

6. Give extended directions to girls and boys on an equitable basis; provide
extensive directions so girls and boys can complete tasks independentiy, and

avoid doing or completing tasks for students.

Items 1-6 were adapted from Sex equity handbookfor schools by Myra and David Sadker.
Copyright 1980 by Myra and David Sadker, American University, Washington, D.C. Used
by permission.
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Some Ways to Keep Track of Your Questioning Patterns

1. Use a student-kept checklist of questioning patterns. Each day for a week have
a different student keep a tally of which students are called on to answer
questions.

2. Have copies of your classroom seating chart nearby when giving a lesson.
Place a check next to each student called to answer a question.

3. Students in frontget called on the most. Rearrange your seating frequen tly, and
move around. Ask questions from different parts of the room. Stand near those
students who don't speak up in class.

4. Have every student's name on a 3" x 5" card. S huffle the "deck," and draw to
select students to answer questions.

5. Give every student a card with a distinguishable front and back. Each student
who is called on turns over his or her card. Each student who is given a second
response opportunity turns in her or his card. At the end of the period, check
to see how many students still have cards upright, how many are turned over,
and how many have been turned in. Is there a pattern?
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Worksheet

Assessment Sheet: Focus on Active Teaching Attention

Record examples cif classroom interactions involving teacher questioning and student response. In column 1: Teacher
Question, check wnether the question was a higher order question (HOQ) or a lower order question (LOQ). A higher
order question is defined as one that requires the student to integrate material or to use a more complex mental process;
a lower order question can te answered with simple recall. In column 2: Wait Time, measure the length of time given
to male and female studems to answer each question. Count the time the teacher pauses before providing hints or going
to another student. In column 3: Student Responding, indicate whether a girl or boy answered the question. In column
4: Teaches Reaction, indicate the teacher's reaction to the student's response (e.g., praise, criticism, ignoring, a simple
"OK," and so on). Try to fill in at least 25 interactions. Also, look for examples where the teacher gives directions to
students, and note the completeness of the instructions, sex of the student, and whether or not the teacher completes tasks
for students of each sex.

(1)
*.. i. I

(2)
Wait Time

(3)
udenta snondin2_

(4)
I. ' I

HOQ LOQ Girl Boy

Adapted from Sex equity handbookfor scheols by Myra and David Sadker. Copyright 1980 by Myra and David Sadker, American
University, Washington, D.C. Used by permission.
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Examples of teacher's directions to girls and boys:

2 7
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Wodaheet

Summary of Information on Active Teaching Attention

Frequently Sometimes Never

1. As a result of the data gathered in the chart, what axe your
conclusions on the following questions:

a. Do you ask an equitable number of LOQs of female
and male students?

b. Do you ask an equitable number of HOQs of male an d
female students?

c, Do you reinforce female and male students on au
equitable basis?

d. Do you give an equitable amount of wait time to
female and male students?

2. Do you give extended directions to both boys and girls on
an equitable basis so that they can complete tasks inde-
pendently?
Examples:

3. Do you complete tasks for girls and boys instead of
instructing so they may complete work independently?
Examples:

4. What other strategies do/could you use to attain sex
equity in active teaching attention?
Examples and comment:

Adapted from Sex equity handbookfor scnools by Myra and David Sadker. Copyright 1980 by Myra and David Sadker, American
University, Washington, D.C. Used by permission.
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Activity

Assessing the Extent of Sex Segregation in Your Classroom

Objective To make you aware of (I) the ways that students may be segregated in your
classroom and (2) who initiates this pattern, i.e., teacher, students, or others

Grade Level For teachers of all grades

Time Four 5-minute observation periods, plus 20-30 minutes for data summary

Materials Assessment and summary sheets on the following pages

Procedure Ask a colleague to observe your classes and fill in the assessment sheet focusing on
sex-segregation patterns. Then, using the information gathered, answer the ques-
tions about your own classroom on the summary page.

Variation Have your class video- or audiotaped. Then playback the tape, and use the
assessment sheet to evaluate your own classroom.

Strategies for Encouraging Better Integration in the Classroom

1. When seating or lining up students, use categories other than sex to divide the
class (see resource list at the end of this section for suggestions). For example.
you might seat alphabetically, rotating this seating periodically to give all
students a chance to sit in the front of the room. You mightline upby age (those
over or under a certain age for two lines), color worn, or month of birth, etc.

2. Avoid sex-segregated play areas.

3. When students self-segregate in their own activities, it may be necessary to
form a new organizational pattern to achieve classroom integration.

4. Encourage girls and boys to participate in traditional and nontraditional
activities. For example, encourage girls to play with typically male toys such
as construction blocks, tools, etc., ard to be active in typically male sports and
games. Encourage boys to play with typically female toys and to be active in
typically female sports and games.

5. If students are uncomfortable with nonstereotyped assignments, discuss the
issue of sex stereotyping and today's changing roles for women and men.

Adapted fromSex equity handbookfor schoolsby Myra and David Sadker. Copyright 1980
by Myra and David Sadker, American University, Washington, D.C. Used by permission.
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6. Make a conscious effort to assign leadership and support roles to both boys and
girls.

7. Encourage and reinforce girls and boys who are working and playingcoopera-
tively.
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Worksheet

Assessment Sheet: Focus on Sex Segregation

Record examples of sex segregation and integration in the classroom. In column 1: Sex Segregated/Integrated, indicate
whethex each area is segregated or integrated on the basis of sex. In column 2: Source, check the source that initiated
each organizational patternthe teacher, the student, or other (e.g., school policy,, ability grouping, and so on). In column
3: Examples, give specific examples for each organizational pattern (e.g., seating charts, descriptions of segregated or
integrated lines and groups, and so cn).

(1)
Ciassroom Sex Segregated/
Orzanization Integrated_

Seating patterns

Lining up procedures

Work/play groups

(2)

SollrCe_

teacher

studcnt

other

teacher

student

other

(3)

Examples

teacher

student

other

Adapted from Sex equity handbookfor schools by Myra and David Sadker. Copyright 1980 by Myra and David Sadker, American
University, Washington, D.C. Used by permission.
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Worksheet

Summary of Information on Classroom Sex Segregation Patterns

1. As a result of the data gathered in the chart, what areas
of classroom organization (searing, lining up, group
work) need further work to promote sex integration?
Give examples:

2. Are "helping" tasks stereotyped on the basis of sex?
(Examples:boys carry books, girls collect lunch money.)
Examples:

3. If and when sex segregation occurs, is there an interven-
tion that encourages integrated work and play group-
ings?
Examples:

4. Is there reinforcement for girls and boys who work
together on classroom activities? Examples: "Mary
and Jeff, you two did a fine job on your group report" or
"Randy and Becky, you really helped your team win the
game."
Examples:

5. What other strategies do/could you use to attain sex
integration in classroom organization and activities?
Examples and comment:

Frequently Sometimes Never

Adapted from Sex equity handbookfor schools by Myra and David Sadker. Copyright 1980 by Myra and David Smiker, American
University, Washington, D.C. Used by permission.

1 32



Increasing Equitable Teacher-Student Interaction Patterns 127

Activity

Assessing Your Classroom Discipline Patterns

Objective To make you aware of potential gender inequities in your classroom discipline
patterns

Grade Level For teachers of all grades

Time 20-30 minute observation period, plus 20 minutes for data summary

Materials Assessment and summary sheet on the following pages

Procedure Ask a colleague to observe your classes (or videotape your classes) and fill in the
assessment sheet for classroom discipline patterns. Then, using the information
gathered, answer the questions about your own classroom discipline patterns on the
summary page.

Stratogies for Eliminating Sex Bias in Classroom Discipline

I. Avoid stereotyping girls as passive and obedient and boys as aggressive and
disruptive.

2. Give reprimands according to the misbehavior and not on the basis of sex.

3. Relate penalties or punishments to the infraction; don't apply on the basis of
sex.

Adapted from Sex equity handbookfor schools by Myra and David Sadker. Copyright 1980
by Myra and David Sadker, Amer ican University, Washington, D.C. Used by permission.
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Worksheet

Assessment Sheet: Focus on Classroom Discipline Patterns

Record examples of student misbehavior and teacher disciplinary reaction. In column 1: Sex of Student, list the sex of
the student involved in inappropriate classroom behavior. In column 2: Student Misbehavior, describe the type of
misconduct (e.g., talking, leav ing seat, and so on). In columr. 3: Reprimand, if given, indic ate whether the teacher offered
the rebuke in a harsh or soft, public or private manner. In column 4: Penally, record the nature of any penalty assigned
(e.g., detention, sent to office, and so on). In column 5: No Disciplinary Action, put a check mark if the teacher did not
reprimand or penalize the student who was misbehaving.

(1) (2) (3) (4) (5)
Sex of Stoident
Student Misbehavior Reprimand Penalty No Disciplinary Action

Adapted from Sex equity handbookfor schools by Myra and David Sadker. ,:opyright 1980 by Myra and David Sadker, American
University, Washington, D.C. Used by permission.
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Worksheet

Summary of Information on Classroom Liscipline

1. As a result of the data gathered in the chart:

a. Do you hold girls and boys to the same standards of
classroom conduct?
Examples and comment:

b. Do you dispense disciplinary action to boys an dgirls
on a fair and equitable basis?
Examples and comment:

2. Are equitable classroom management strategies used to
avoid teacher-student confrontations that interrupt leam-
ing (e.g., nonverbal behaviors, proximity control, and
so on)?
Examples and comment:

3. What other management strategies do/could you use to
avoid teacher-student confrontations and to attain sex
equity in discipline for boys and girls?
Examples and comment

Frequently Sometimes Never

Adapted from Sex equity hardbookfor schools by Myra and David Sadker. Copyright 1980 by Myra and David S Ndker, American
University, Washington, D.C. Used by permission.
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Activity

Assessing Your Classroom Verbal Evaluation Patterns

Objective To make you aware of potential inequities in your verbal evaluation patterns

Grade Level For teachers of all grades

Time 30minute observation period, plus 20 minutes for data summary

Materials Assessment and summary sheets on the following pages

Procedure Ask a colleague to observe your class and fill in the assessment sheet for verbal
evaluation patterns. Then, using the information gathered, answer the questions on
the summary pages about your own verbal evaluation patterns.

Strategies for Ensuring Sex Fair Verbal Evaluation

1. Avoid stereotyping girls as excelling in neatness and boys as excelling in
academic endeavors.

2. Distribute praise for academic work to girls and boys on a fair and equitable
basis.

3. Identify both boys and girls whose academic work reflects neatness and
conforms to rules of form.

4. Identify both girls and boys whose academic work reflects intellectual compe-
tence.

5. Offer remediation comments on verbal or written work that does not meet
standards of form or intellectual quality to both girls and boys. Make sure
students clearly understand the nature of the inadequacy and how to correct it.
Encourage both boys and girls to try harder or to try another approach. Without
this encouragement, students may think they do not have the ability and may
simply give up.

Adapted from Sex equity handbookfor schools by Myra and David Sadker. Copyrigla 1980
by Myra and David Sadker, American University, Washington, D.C. Used by permission.
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Worksheet

Assessment Sheet: Focus on Verbal Evaluation of Academic Work

Record all instances of teacher praise or criticism in response to student rbal or written academic work. In column 1:
Sex of Student, list the sex of the student being praised or crit:cized. In column 2: Praise, check whether praise is given
for the intellectual quality of the student's ideas and comments or for the correcmess of form/appearance of the student's
written work. In column 3: Criticism , check whether criticism is given for student ideas and comments that fail to meet
standards of intellectual quality or for student written work that fails to meet standards of form, neatness and appearance.

(1) (2) (3)

Sex of Student Form/Appearance Student Form/Appeanmce
Student Ideas/Com ments of Written Work Ideas/Comments of Written Work

Adapted from Sex equity handbook for schools by Myra md David Sadker. Copyright 1980 by Myra and David Sadkcr, American
University, Washington, D.C. Used by permission.
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Workst

Summary of Information on Verbal Evalvation Patterns

Freq Jently Sometimes Never

1. Using the data gathered on the chart:

a. Do you praise girls and boys on an equitable basis for
the intellectual quality of their written and verbal
work?
Examples and comment:

b. Do you praise boys and girls on an equitable basis for
the appzarancc, form, aud neatness of their written
work?
Examples and comment:

c. Do you criticize girls and boys on an equitable basis
concerning the intellectual quality :,f their written
and verbal work?
Examples and comment:

d. Do you criticize boys and girls on an equitable basis
for written work that fails to meetstandards for form,
neatness, and appearance?
Examples and comment:

2. Do you encourage both girls and boys to try harder so
they will be more likely to attribute failure to insuffi-
cient effort rather than to lack of ability?
Examples and comment:

3. What other strategies do/could you use to attain sex
equity in the verbal evaluation of academic work?
Examples and comment:

-

Adapted from Sex equity handbookfor schools by Myra and David Sadker. Copyright 1980 by Myra and David Smiker, American
University, Washingtk..., D.C. Used by penr ; ssion.
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Activity

GESAGender/Ethnic Expectations and Student Achievement

Objective To provide you with specific feedback about your interaction patterns with students

Grade Level For teachers of all grades

Time Five 20-minute observation periods, plus 20 minutes for data summary for each
period

Mater 113 "GESA Observation Report" and "Coding Instructions" handouts below

Procedure GESA has found the following ten items to be the major areas of gender disparity
in teaching:

Response opportunities
Acknowledgment/feedback
Wait time
Physical closeness
Touching
Reproofverbal or nonverbal indication that a student's behavior is not

acceptable
Probing
Listening
Higher level questioning
Analytical feedback

To identify these interactions, GESA designed the "GESA Observation Re-
port" (m following pages). This form is meant to be used by one or more peer
observers in your classroom. Any two of the ten areas listed above can be obz..4rved
and coded at any given session. The report allows the observer to tally the
occurrences of the two chosen interaction areas for the entire class of students.
Instructions for filling out the form are included on the following pages. After an
observation period, each teacher then analyzes the data from his or her classroom
to determine any patterns of gender disparity. Teachers who have used the GESA
training in their classrooms have noticeably decreased gender bias in teacher-
student interactions. For further information about the GESA program and to
arrange for GES A training, contact the GrayMill,RRI, Box 45, Earlham, IA 50072
(see resource list at the end of this section).

The GESA program is best carried out with training; however these materials
have been included to show you what the program is like. Find one or more peers
who also wish to take part in the program. You will take turns observing each others'
class for a number of 30-minute periods (usually five or more).

Read the coding instructions that follow the form, and make sure that all
observers agree on how responses will be coded. Make several copies of observa-
tion form. Label a and b the interactions you will be observing; for example, you
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might choose to observe "listening" and "probing." Write down students' names
and prepare a class seating chart. You may code up to four observations for each
interaction with a student.

All observation periods should be scheduled in advance, and all teachers should
know which interactions are be ing observed. To facilitate the observation, teachers
being observed should use students' names as much as possible.

To code the observation, make a slash mark by a student's name only when the
teacher uses one of th strategies being observed.

You may wish to conduct a preliminary observation of each of the ten areas, then
reobserve several weeks later.
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Worksheet

GESA Observation Report

Interactions: a Class

Student
No. Sex First Name Eth.

Obe. 1 Obs. 2 Obs. 3 Obs. 4 TOTAL
a b a b a b a b a b

01

02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
29
29
30
31
32
33
34
35
36
7

38
39 M40 -

Female - 1; Male - 2

Reprinted, by permission, fromGenderlethnic expectations and student achievement. Teacher handbookby Dolores Grayson
and Mary Martin. Copyright 1988 by GrayMill Foundation.
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Handout

Coding Instructions

Coding Response Opportunities

The observer codes one response opportunity when the teacher calls on a student to answer a question, accepts the answer
of a student who calls out a response to the teacher's question, or calls on a student to perform in some other way before
the class or a small group. For example, the student could be asked to give an answer, work a problem on the board, give
a report, or express an opinion.

Do not code response opportunities that are not part of the instructional process; e.g., "Are you cold, George?"

Coding AcknowledgmentlFeedback

The observer codes acknowledgment or feedback when the teacher affirms, praises, corrects, criticizes, or rejects a
student's response or performance. The key characteristic of fezdback is that the student receives helpful information.
The feedback says, in effect, you are on the right track or you need to make modifications.

Code only feedback that is clearly directed to one or several studentsnot to the entire class. Code only feedback
that relates to the instructional task. Do not code feedback related to a student's posture, appearance, decorum, etc.

Coding Wait Time

Wait time is coded each time the teacher waits at least five seconds before terminating tne response opportunity (usually
by asking another student the same question) or providing additional information or hints.

Coding Physical Closeness

Nothing is coded if the teacher merely walks by a student. When the teacher stands or sits somewhere in the classroom
physical closeness is recorded for each student within arm's reach.

If a student approaches the teacher and some instructional business is transacted within arm's reach, physical
closeness is recorded. If the teacher remains near one or more students during the entire observation, physical closeness
is recorded only once for each student. If the teacher l:.sav es those still:lents and later re turns, p h ysical closeness is recorded
again. In other words, the initiation of the physical closeness is recorded, not the duration.

Coding Reproof

The observer records reproof when the teacher, unemotional:), and respc 4. tfully, asks the student to stop behaving
inappropriately. The student may or may not change the behavior. If the teacher later repeats the same request, a mond
reproof is recorded. Repwof may be nonverbal.

This material was adapted from Genderlethnic expectations and student achievement. Teacher handbook by Dolorer Grayson and
Mary Martin. Copyright 1988 by GrayMill Foundation. Used by permission,
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Coding Touching

Touching is recorded when the teacher's hand contacts the student in a way that expresses helpfulness, encouragement,
regard, or affection. Touching is not recorded if the teacher touches the student angrily or to punish. Touching is not
recorded if the teacher touches the student with a pencil, ruler, or other object, even if this is a friendly gesture.

Coding Probing

The observerrecords probing when the teacher provides additional information to assist a student who is having difficulty
responding.

Coding Listening

The observer codes listening when the teacher's attention to a student's question, response, comment, and so on is
apparent. Attentiveness may 1..,e indicated by the teacher's expression, gestures, or verbal response.

Coding Higher Level Questions

The observer records a higher level question when tht, teacher asks a question that requires a more complex mental
process than simple recall. Everything that the teacher says to help the student understand the question is recorded as
only one question.

Only those questions that are intended to be answered by students during the instructional period are recorded. Do
not record hypothetical questions or questions that are part of homework assignments.

Coding Analytical Feedback

The observer records analytical feedback each time the teac her explain s in a supportive way why a student's performance
was or was not acceptable. The feedback m ust be helpful to the learning process. Feedback that does not deal with the
learning content, but is directed at the student's attitude, appearance, or deportment is not recorded. If you cannot decide
whether the feedback was positive and helpful, code nothing.
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Activity

How to Reduce or Eliminate Sex-Role Socialization Effects

Objective To help you think about steps you can take to counteract the effects of sex-role
socialization

Grade Level For teachers of all grades

Time Variable

Materials Questions listed below

Procedure Some effects of sex-role stereotyping have been listed below. In the space provided,
list some of the things you, as an educator, can do or say to reduce these effects on
achievement.

Effect: Girls have fewer opportunities than boys to develop leadership skills.

How to reduce:

Effect: Boys are given more encouragement and rewards for achieving good math
grades than girls.

How to reduce:

Effect: Boys tend to overestimate their level of math achievement; girls tend to
underestimate theirs.

How to reduce:

Variation Use this as a discussion activity with (a) other math teachers, (b) counselors, or (c)
students.
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Resources

American Institutes for Research. n.d. We are whatwe play: How sex-typing affects
your students. Chart. Palo Alto, CA: American Institutes for Research, Center
for Educational Equity.

A large wall chart describing the educational implications, especially for
math and science learning, of boys' and girls' typical play patterns. The
chart also includes suggestions for elementary classroom strategies that
foster equity.

Campbell, P. B. 1986. "What's a nice girl likeyou doing in a math class?" PhiDelta
Kappan 67, no. 7: 516-20.

This is an excellent summary article describing sex differences in mathe-
matics achievement and career choices, differential treatment mil expec-
tations, and effective programs for promoting equity in math education.

deNys, M., and Wolfe, L. 1985. PEER report: Learning her placesex bias in the
elementary school classroom. Washington, DC: NOW Legal Defense and
Education Fund.

An excellent summary with suggestions for remediating the effects of
differential expectations and treatment of girls and boys. Designed for
elementary teachers and parrnts.

Grayson, D., and Martin, M. 1988. Genderlethnic expectations and student
achievement: Teacher handbook Earlham, IA: GrayMill Foundation.

This manual accompanies the GESA training program. It contains a
number of ac ti vities and exercises for teachers, plus explanatory informa-
tion about the program.

Kaser, J. S. 1985. Count me in! Guidelines for enhancing participation in mixed
gender work groups. Washington, DC: The Mid-Atlantic Center for Sex
Equity.

This booklet includes guidelines for enhancing participation in mixed
gender work groups. The suggestions can be very helpful for elementary
educators, since much of the school day involves group interaction.

Mid-Adantic Center far Sex Equity. n.d. 101 ways to line up. roster. Washington,
DC: American University.

This poster suggests many ways that males and females may be lined up
or grouped to enhance mixed gender interaction.

Sadker, M., and Sadker, D. 1980. Sex equity handbook for schools. Washington,
DC: American University, Mid-Atlantic Center for Sex Eouity.

This book reviews research on sexism in schools and provides hands-on
classroom activities for teachers to counteract the effects of sexism in the
classroom.
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Encouraging Cooperative Learning

Our educational system was originally designed to meet the needs of male students.
Many classroom activities and procedures emphasize competitive techniques,
which have traditionally been thought to be more appropriate for the male learning
style. However, recent studies have shown that most children learn more readily in
cooperative situations. Competitiveness can interfere with learning because it (1)
makes students anxious and interferes with their concentration, (2) doesn't permit
them to share talents and learn from each other as easily, and (3) distracts them from
whet tiv.:y are doingthey concentrate on the reward or on winning instead of on
what they are learning. Evidence also indicates that girls learn more readily in
cooperative situations that emphasize worldng with others and discussing how to
solve problems.

Of 109 studies conducted between 1924 and 1980 comparing competitive and
cooperative learning, 60 percent found that students achieve higher levels when
they work cooperatively as opposed to competitively. The reverse was true in
only 7 percent, and no differences were found in one-third of the studies. The
more complex the learning task, the worse children fared in a competitive
environment. The superiority of cooperation was consistent for all academic
subjects across all age groups. (Johnson, cited in Kohn 1986)

In classes where boys and girls collaborate, sex stereotyping is reduced, girls
display more positive self-esteem, and are more apt to assume leadership roles.
(Campbell 1984)

Girls are more likely to continue studying math when their math classes are
interactive and instructive. (Stallings 1985)

Many teachers have been taught to use competitive instructional strategies in
the classroom. These can work to the disadvantage of female students who may
feel more comfortable and perform at higher levels in cooperative situations.
(Concerns 1985; Peterson and Fennema 1985)

Academic work is rarely organized to encouragestudent collaboration, particu-
larly cross-sex collaboration. In one study, only about 11 percent of instruc-
tional time was devoted to mixed-sex groups. (Lockheed, cited in Grayson and
Martin 1988)
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. The math achievement of fourth grade girls in both high- and low-level
problem solving was found to be positively related to participa ion in coopera-
tive mathematics activities, and negatively related to participation in competi-
tive math activities. For boys, these relationships were reversed. (Peterson and
Fennema 1985)

Although in testing situations, students still have to work on their own, the
experience of cooperative learning has been shown in most cases to be a valuable
one for both boys and girls. The ideas on the following pages include suggestions
for incorporating cooperative activities in your classroom.
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Strategies

The following are guidelines for creating a school environment that supports
cooperative behavi --:

1. Assign tasks on some basis other than gender. Every participant has resources
useful to the group's problem-solving efforts.

2. Encourage females and males to sit next to each other.

3. Don't allow any single group member to dominate the group, activity, or the
most desirable spaces in the group (e.g., head of the table).

4. Focus on the process of the cooperative activity. Recognize and share with
students the results of cooperative efforts.

5. Expand the meaning of cooperation to include the whole school, families,
neighborhoods, and workplaces.

6. Encourage students to study togetherbe aware of any learning group that
forms naturally.

7. When leaders choose team members, make sure equal numbers of girls and
boys are chosen for each team.

8. Possible barriers that sometimes hinder cooperative learning have been sug-
gested by these research findings:

a. Males are more likely to control discussion through introducing tops,
interrupting, and talking more than females.

b. Females talk less, oftcn assume supportive rather than leadership roles in
conversation, and receive less attention for their ideas from the group.

c. Both males and females may expec t group members to follow sex stereotypic
roles that can limit each individual's contributions (e.g., males will be
leaders, females will be secretaries).

Take action to overcame mese potential barriers by:

a. Adhering to strict rules of class behavior, and using the same rules for boys
and girls

b. Placing girls in leadership roles and monitoring their performance

c. Making students aware of stereotyping, expected roles, and how we are all
free to choose and modify our roles
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9. Some authors have suggested that if girls appear to have lowconfidence in their
abilities, they need to be placed in single-sexgroups to build confidence before
joining mixed-sex groups.

10. Researchers have suggested several classroom cooperative techniques that can
be adapted for teaching math. Some of these techniques are listed on the
following pages. They include Math Teams Tournaments, Student Teams
Achievement Divisions, Jigsaw, and small group teaching. Use the resource
list to find suggestions for additional ways to structure cooperative math
learning activities.
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Activity

Math Teams Tournaments (and other cooperative activities)

Objective To allow students to experience cooperative learning; to learn and practice math
skills

Grade Level Grades 2-6

Time Blocks of 30-45 minutes per session (may also be used as a free-time activity and/
or a continuing activity)

Materials Teacher-generated study materials, quiz questions for tournaments

Procedure This technique combines elements of both cooperation (the teams) and competition
(the tournaments). The primary function of the teams in this activity is to prepare
members to do well in the tournament. First explain the procedure to students,
letting them know how the teams will function, and that all teams have an equal
chance of winningit depends on how well they prepare.

Assign students to hetero geneous groups of four or five members. Each group
should include females and males who vary in ability level and ethnic origin.

Instruct student teams to prepare for math tournaments that will be held once
each week (or whenever you decide). Give students worksheets covering the
academic material to be included in the tournament; teammates study together and
quiz each other to make sure that all are prepared.

For the tournament, assign students to groups of three with homogeneous
ability at each tournament table; assign the top three students in past performance
to one table, the neyt three to another 'able, etc. For example, if your class had 30
students, you might have .,... 5-person teams -ad ten 3-person tournamenttables. To
avoid stigmatizing lower ability children, use various names ibr these tables, rather
than numbers or letters. Also, don't automatically put the top students at the first
table you assign and the lowest ability students at the last table you assign; assign
a mid-level table first, then a lower ability table, etc.

Students at each table compete in simple math quizzes that cover content
material that you have presented in class and on the study worksheets. You might,
for example, quiz on math facts or problems and allow students to answer
"Jeopardy" style, with the first right answer at a table earning a point, and an
incorrect answer losing a point. Students compete as members of their teams, and
the scores they earn at their tournament tables are added to make a total te' .. score.
Because students are assigned to ability-homogeneous competitive groups (the
tournament tables), each student has an equal chance of contributing a maximum
score to his or her team.

Following the competition, recognize successful teams and first place scorers
at each tournament table. For future tournaments, members can remain on the same
teams; however, you may have to change assignments to tournament tables to
maintain equality of performance among each group of three studenti
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Variations Student TeamsAchievement Divisions. In this variation, the same four to five
member heterogeneous teams are used for studying math materials. Instead of
competing in g Os of three, however, have all students take a written 15-minute
quiz. Compare scores of students within six student "achievement divisions,".e.,
the top six students on past math performance would be in Division Yellow, the next
six students would be in Division Green, and soon. Using this method, you will be
comparing students within fairly homogeneous ability groups. Decide ahead of
time how to assign points for division winners and runners-up. Time scores
contribute to an overall score for each original team. For example, the top scoring
student in each achievement division might earn 10 points, the second student, 8
points, and so forth. For subsequent quizzes, change division assignments to
maintain equality in the divisions, but leave students in their originalteams. Again,
recognize winning tlams and individual winners and runners-ups in each division.

Jigsaw. In this variation, a student from each team focuses on learning and/or
reviewing one particular skill or aspect of a problem solution. Members from
different teams who are assigned to a particular topic or aspect study it together;

student teaches the material to their origi nal teammates. All students take
their scores are used individually or d.) contributions to team scores.

Small Group Teaching. In small group teaching, learning takes place through
cooperative group inquiry, discussion, and data gathering by students. Students
select subtopics within a general area selected by youfor example, salaries in
different professions or occupations. Students then organize into small groups of
two to six members and subdivide the topic into individual tasks to be performed
by group members. Each group presents its findings to the dass as a whole.
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Activity

Cookie Store

Objective To have students work cooperatively in teams to demonstrate their ability to make
change, figure costs, reduce or increase ame-nts of ingredients in recipes; to allow
students to practice computational skills and to give them a cooperative money-
raising activity

Grade Level Grades 3-6 (modify for grades 1-1 by omitting more complex aspects)

Time 1-2 class periods

Materials Cookie ingredients and rood p.eparation equipment, expense sheets

Procedure Let students prepare cookies, figure costs, and be respnnsible for retailing the
merchandise.

Divide students into the following mixed-gender groups: planners, bakers,
accountants, and sellers. The planners will b :sponsible for deciding what kinds
of cookies to make and for figuring the amoun,. (if ingredients to be purchased. The
bakers will be responsible for preparing the cookies, including reducing or increas-
ing recipes. The accountants (grades 3-6 only) will figure the amounts to charge
for the cookies and the "net profit or loss," and the sellers will collect the money
from the cookie sales and maks change.
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Activity

Cooperative Geometry

Objective To learn to solve problems cooperatively

Grade Level Grades 4-6

Time 20 rninutes

Materials Square patterns on the following pages

Procedure For each group, get four paper clips and one envelope. Duplicate thesquare pattern
sheets. Cut out the four squares. Ctit each square along the solid lines into four
piec es. Clip together all the pieces marked A, all those marked B, and so forth. Put
the four clipped-together bundles into an envelope. Also, cut out and give each
student a square pattern outline.

Divide th- class into groups of four, arranged at tables or at desks pushed
together.

Rules: Explain these tc the groups before you start.

Each member of die group gets one clipped-together bundle of shapes.

Each member of the group is trying to build a square.

No one ma y take a shape from anyone el se; theperson w ith the shape must offer
it to the person who needs it.

The giJup is done only when all four member have completed their squares.

If this activity is too difficult for your students, let them see one or more completed
shapes.

Variation Let students design their own shape puzzles for the class to solve.

Adapted from Off and running by Tim Erickson. Copyright 1986 by The Regents of the
Univcrstiy of Ca!ifornia. Used by permission.
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Handout

Square Patterns A

c

c

D

A

Adapted from Offandrunning by Tim Dickson. Copyright 1986 by The Regents of the University of California. Used by pennission.
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Handout

Square Patterns

B

B
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Square Patterns
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Activity

Cooperative Logic

Objective To allow students to learn to solve problems cooperatively

Grade Level Grades 4-6

Time 30 minutes

Materials Sets of clue cards on the following pages, envelopes

Procedure For each group, duplicate the "Clue Cards" sheet. Cut out the six cards on each
sheet, and place them in an envelope. If there are going to be fewer than six people
in the group, omit the card with the stars or let groups distribute "leftover" cards to
the players so that some of them have two.

Divide the class into groups of four to six, arranged at tables or desks pushed
together. After you've explained the rules, pass out one envelope to each group.

Variation

Rules: Explain these to the groups before you start.

Distribute the clues among members of the group, one clue to each person.

Each person may read her or his clue aloud, but may not show it to another
player.

Read the card with the number 1 on it first.

The group is trying to solve a logic problem together.

The group is done only when everyone agrees the problem is solved.

Answers:

Barbara, Michael, Peggy, Diane, Robert

Have students find or write additional simple logic problems and prepare clue cards
for them. Off and running or Get it together by Erickson contains several good
problems.

Adapted from Off and running by Tim Erickson. Copyright 1986 by The Regents of the
University of California. Used by permission.
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Handout

Clue Cards

r
Peggy will be 12 years old tomorrow.

Put the students in order from tMest to youngest.

Diane is 9 years old.

Put the students in order from oldest to youngest.

L

Barbara is 1 year older than Michael.

Put the students in order from oldest to youngest.

I

Michael is 3 years older than Diane.

Put the students in order from oldest to youngest.

Robert is 6 years younger than Peggy.

Put the students in ordtz from oldest to youngest.

Peggy is the only one who has a birthday this
month.

Put the students in order from oldest to youngest.
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Resources

Clements, Z. J., er.cl Hawkes, R. R. 1985. Mastermind: Exercises in critical
thinking, grades 4-6. Palo Alto, C I.: Scott, Foresman.

Mastermind activities are designed to foster the mathematical learning
strategies of talented and gifted students in elementary school. The
activities have been grouped according to Bloom's Taxonomy of Educa-
tional Objectives. The hierarchical organization of the book's contents
enables educators to use the activities as supplemental material to develop
new critical thinking skills and to reinforce previously learned mathemati-
cal skills.

Cook, M. Math materials. Catalog. Balboa Island, California.
These ;raterials include tiling sets, task cards and books designed to add
variety to math. The materials emphasize problem solving and focus on
active student involvement. Also included are several books on coopera-
tive learning. A catalog is available from Marcy Cook, P.O. Box 5840,
Balboa Island, CA 92662.

DeRoche, E. F., and Bogenschild, E. G. 1977. 400 group games and activities for
teaching math. West Nyack, NY: Parker.

This book includes 400 classroom-tested math stra:zgies and activities
suitable for use in cooperative mathematics learning for elementary and
junior high students. Theactivities are enjoyableand focuson thepractical
implications of learning math in a cooperative classroom atmosphere.

Erickson, T. 1989. Get it together. Berkeley: University of California, Lawrence
Hall of Science.

This activity guide presents a collection of over 100 "six bit" logic
problems designed to facilitate cooperative learning. The problems cover
a wide range of subject matter and difficulty. Suitable for grades 4-12.

Erickson, T. 1986. Off and running: The computer off4ine activities book
Berkeley: University of California, Lawrence Hall of Science.

Off and running was developed to encourage minority and female interest
in computers, math-based fields of study, and math-related careers. The
content of the book includes on-line and off-line activities that teach
computer concepts and skills. Activity themes focus on learning program-
ing skills, cooperative learning, and equity in computer usage. This book
has coupled excellent educational materials with strategies to promote
equity. Content is suitable for grades 5-12.

Kaser, J. S. 1985. Count me in! Guidelines for enhancing participation in mixed
gender work groups. Washington, DC: The Mid-Atlantic Center for Sex
Equity.

Most of the school day involves group interaction. This booklet offers
elementary educators suggestions that enhance mixed-gender group par-
ticipation.

Slavin, R. E. 1980. "Cooperative learning." Review of Educational Research 50,
no. 2: 315-42.

This journal article summarizes the various methods of cooperative
learning and the benefits for students who experience ccerative learn-
ing. A good basic reference on strengthening cooperative learning
activities.

t5 9



-

Encouraging Cooperative Learning 155

Stenmark, J. K.; Thompson, V. and Cossey, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Family math
activities will help you introduce parents and children to ideas that
improve their math skills and help them gain an appreciation for math.
Hands-on mathematical experiences provide families an opportunity to
develop problem-solving skills by using the following strategies: looking
for pauerns, drawing pictures, working backwards, working cooperatively
with a partner, and eliminating possibilities. Spatial relationships (geome-
try), estimation, data interpretation (probability and s tatistic s), and mathe-
matical reasoning are the mathematical concepts learned from Family
Math. Materials suitable for ages 5-18.

Wiebe, A., and Hillen, J., eds. 1986. AIMS Newsletter. Fresno, CA: AIMS
Education Foundation.

This newsletter describes the AIMS (Activities that Integrate Math and
Science) program. The program includes a widerange of science and math
activities and focuses on the integration of learning experiences, problem-
solving activities, and cooperative learning.
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Implementing an Effort-Persistence-
Mastery Approach to Problem Solving

The goal of this approach is for students to become interested in learning for its own
sake and that they strive to understand and improve their own performance rather
than judge themselves agains t other students. In other words, for students to become
inninsically motivated. For a variety of reasons, including the ways teachers assist
them, girls are more likely than boys to exhibit "learned helplessness"; i.e., the
feeling that one is incapable of learning without assistance. As discussed in the
section on attribution patterns, girls typically attribute failure to lack of ability,
which often results in lack of persistence and lack of motivation to master
mathematical concepts.

Teachers typically encourage boys to figure out the answers to a problem; they
are more likely to help girls by giving them the answers. (Sadker and Sadker
1985)

Math teachers have been found to give different feedback to boys and girls for
wrong answerstelling boys to try harder, while praising girls for "just
trying"; this finding is consistent with the "learned helplessness" syndrome.
(Fox 1981)

Teachers contribute to "learned helplessness" in girls by praising them for
intellectually irrelevant aspects of their responses, even when the responses
themselves are in correc t (Russo 1985). Some examples: teachers often praise
girls for the neatness of their work, even though it may be of poor academic
quality; teachers often say to girls who failed, "That's okay, as long as you
tried."

In ene study, it was found that girls were seldom criticized for the neatness and
form of their work; about 90 percent of teacher criticism directed at girls
focused on intellectual inadequacy of their work; only about 50 percent of
criticism direc ted at boys focused on intellectual inadequacy. (Dweck, cited in
Grayson and Martin 1988)

In another r. periment, boys were found to be more likely than girls to persist
in difficult tasks in which they had failed. (Hughes et al. 1986)

Several investigators have found that females are not as involved in problem
solving activities as males. However, the belief that females are not as
intrinsically motivated in mathematics as males has been refuted by results
from many other studies. (Fox et al. 1980)
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Teachers' encouraging comments are very important, particularly for girls.
Some researchers have theorized that boys appear to have an intrinsic mastery
motivation, whereas girls' motivation is related to extrinsic need for approval.
(Story and S ullivan 1986)

The suggestions on the following pages are designed to help you increase an
effort-persistence-mastery approach to problem solving for all students, and espe-
cially for girls.
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Strategies

1. In your mathematics instruction, include information for males and females
about the importance and usefulness of math. Help students develop a desire
to !earn math for its own value, not because they "have to."

2. De-emphasize right and wrong answers. Give special attention to procedure,
so students can identify their errors and focus on specific arcas needing
improvement to attain mastery. Students will be reassured of their ability to
master mathematical skills if this approach is used.

3. Provide opportunities to increase problem-solving abilities. To expose stu-
dents to problem solving, try the "two-problem approach." Each day at the
beginning of the class, put two problems on the board for students to solve. Be
sure to give students an opportunity to discuss their solutions and the merits to
each approach in solving these problems.

4. Use guessing activities to help students develop estimating skills. Be careful
not to reinforce wild guesses, but utike wrong answers as a way of learning.
Using probing questions can guide students to restructure their thought
processes to appropriate responses. Such interaction will increase response
opportun ities an d enhance self-conceptanother area in which girls more than
boys need assistance.

5. Ask students to state ,:leir problem-solving strategies, not just the answers.
Focus on the use of appropriate methods and strategies rather than the "one
right answer." Give students credit for using appropriate strategies. Explain
that there is often more than one method to find the solution to a problem.

6. Use recreational and intuitive forms of mathematics. A technique to involve
the whole class and to challenge students of all abilities is the use of "head" or
oral problems. Head problems take a small amount of time and can be used to
introduce new concepts and strengthen previous ones (see the first activity in
this section for examples of head problems). If students' mathematical errors
are due to lack of attention to detail, head problems should help remediate these
types of errors. When possible, recreational mathematics should incorporate
activities to strengthen spatial relationship skills for all students, especially the
females.

7. According to Grayson and Martin (1988), the average time allowed by teachers
for students to respond in class is 2.6 seconds. In mathematics classes, less
response time is typically given to girls than to boys. Research suggests that
this may be due to lower teacher expectations for girls in mathematics classes.
Make sure you give all students an equal opportunity to answer. Don't answer
for them or let girls "off the hook" too easily.

8. Encourage all students to figure out the answers to problems; don't give them
the answers or do their work for them. Let girls know that their understanding
is very important; it's not okay if they "just try."

i 6 3
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9. When some students don't seem to understand, search for alternativeways to
explain. Make sure that, if the class has to move on, those students who have
not mastered the concepts aren't left in confusion. Whik. they study the next
topic, give them additional help and practice outside regular math classes until
they catch up w ith the rest of the group.

10. Help students focus on what they 've learned mid understood, notjus ton grades.
As much as possible, stress a concept mastery approach to math.

11. Make sure that all students understand that math is not a subject in which "either
you catch on immediately" or "you don't catch on at all." Let them know that
some topics in math are difficult, and that it takes persistence and practice to
master math skills. Also let them know that even the top mathematicians in the
world are working on problems they can't solve or understand yet. If you
encountered anclovercame difficulties in math, this is good information to pass
along to your class.

12. Don't be so "kind" to girls that you let them get by without mastering basic
mathematics. Often, girls are "good students," and teachers believe they are
showing concern for them when they don't insist on concept m astery. Be really
kind and concerned by being firm and insisting that no student get by without
mastering all basic arithmetic skills. Students who have trouble with the basic
concepts of mathematics in grade school will beat a tremendous disadvantage
in future math classes.

13. Don't give in to girls' tears. Respond to the frustration, not to the tears. Try
to help girls work through problems in a calm supportive way, without
displaying undue solicitude or embarrassment.

i. 6 4
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Activity

Head Problems

Objective To motivate studurts to concentrate and follow problem steps

Grade Level Grades 2-6

Time Each problem takes one or two minutes (This is a great activity for "spare minutes"
before the bell rings.)

Materials Suggested "head problems" below

Procedure

Variation

Instruct students that you will be reading a problem aloud, and that they need to pay
attention to every part of it anci wor .it out in their heads. Read each problem aloud
slowly. Make sure students e, icrlowing along and are not using paper and pencils.

You can make up many of these problems on the spur of the moment, orask students
to make up head problems. You can also use these types of problems to help students
learn measurements, history fac ts, and so forth, while practicing cnputations. For
students in higher grades, use fractions and decimals in problems. These problems
and student-generated ones can also be put on cards and kept for future use. In this
form the game is known as Crazy Cards.

Head Problems for Grades 2-3

1. Start with the number of days in a week; subtract the number of quarters in a
dollar; add the number of toes on one foot. (Answer = 8)

2. Start with the number of cents in a dime; subtract the number of feet in a yard;
subtract the number of eyes in your head. (Answu = 5 )

3. Start with the number on the clock that comes after 12; add the number of cents
in a nickel; subtract the number of legs on a dog. (Answer = 2)

4. Start with the number of sides on a square; add the number of cents in a penny;
subtract the number of days you go to school every week. (Answer = 0)

5. If you had 3 tens and five ones, what number would ye:: have? (Answer = 35)

6. If you had 2 hundreds, seven tens, and four ones, what number you would you
have? (Answer = 274)

The idea for "head problems" was suggested by Tom Lester, San Juan Unified School
Disvict, Sacramento, California.
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7 . If you had nine ones and seven tens, what number would you have? (Answer
= 79)

8. If you had four hundreds, three ones, and eight tens, what number would you
have? (Answer = 483)

Head Problems for Grades 4-6

1. Start with the number of inches in a foot; divide by the number of legs on a
horse; multiply by the number of days in a week; subtract the number of dimes
in a dollar. (Answer = 11)

2. Start with the number of minutes in an hour; divide by three; add the number
of sides on a triangle; add the number of years in a century; subtract the number
of weeks in a year. (Answer = 71)

3. Start with the number of pounds in a ton; divide by 200; multiply by the number
of sides in a rectangle; add the number of pints h. 3 quart; subtract the number
of weeks in half a year. (Answer = 16)

4. Start with the number of ounces in a pound; subtract the number that comes
right before 14; multiply by the number of feet in a yard; divide by the number
of tires on a bicycle. (Answer = 4 1/2)

5. Take the number 5; multiply by 2; r ,.. 4; subtract 7. What is the number?
(Answer = 7)

6. Think of the number of months in a year; divide that number by 4; add 2;
multiply by 5. (Answer = 25)

7. Think of the number of leaves on a "lucky" clover; add the number of years it
ok you to be '10 years old; divide by the number of days in a week. (Answer

= 2)

8. Take the number of states in the United States; divide by 5; add the number of
fingers on both hands; subtract 2. (Answer = 18)

9. Take the number that comes after 19; double it; divide by 8,and add 4. (Answer
= 9)

10. Take the whole number that is greater than 7 and less than 9; add the digit that
tells you how many hundreds there are in 1,582; subtract the number of things
in a dozes. (Answer = I)

11. Take the number that makes the sentence x 5 = 20 true; add the number of
cents in a dime; subtract the first odd number that comes after 6. (Answer = 7)

12. Take the number 20; add 300; add 7; add 4,000. What is the number? (Answer
= 4,327)
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Activity

Goal Setting and Watching Your Progress

Objective

Grade Level

Time

Materials

Procedure

Variation

To help students learn to set academic goals and to monitor their progress in math;
to teach them that they earn their grades

Grades 4-6

5-10 minutes per day

"Math Progress Sheet" (shown on the next page), folders, felt tip markers or crayons

Learning to set and obtain goals may be one of the most important life skills you can
teach to a child. Looking at grades or scores is one way to monitor mademic
performance. Provide a folder for each student. Staple a"Math Progress Sheet" into
each folder, and have students fill in their name and the date. Ask students what
grade they plan to obtain this grading period. Have them place that grade on the
blank titled "First Grading Period Goal." Ask students to answer the question "What
will I do to accomplish this goal?"

For the first ha lf of the gracfing period, g i ve students weekly grades and test and/
or quiz grades. Have students draw a line graph of their grades with felt tip pens or
crayons. Have students keep important papers and tests or quizzes in the folder.

At the midterm point, give students an update on their grade, or have students
complete their own averages. Have students place that grade on the blank titled
"Midterm Grade." Discuss with each student how she or he can obtain her or his
goal, and praise students who are accomplishing their goals.

These folders can also be used at parent conferences. It is helpful to parents to
see their child's work and goals. At the beginning of each grading period, start fresh
with a new "Math Progress Sheet."

Before a test or quiz b4,ins, ask students to place the score they are trying for on the
upper left-hand corner of their papers. When the graded papers are returned,
students will see how their goal and actual score matched. If there is a huge
difference, have a conference w ith the student to see if you can help. Students will
begin to realize thatgoal setting, studying, and paying attention in class wil I enhance
learning.

L C 7
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Worksheet

Math Progress Sheet

Name

First Grading Period Goal

Midterm Grade

What will I do to accomplish this goal?

A
A-

B

B-
C

D-

F

A
A-

B

B-
C

D-

F

Weekly Grades

Date

9/15 9/22 9/29 10/6 10/13 10/20 10/27 11/3 11/10

Tests or Quizzes

1 2 3 4 5 6 7 8

f; S
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Activity

Problem Problems

Objective To give students practice in solving problems

Grade Level Grades 5-6

Time Variable, depending on number of problems given

Materials One problem at a time or several (see examples below)

Procedure Use the problems on the following page or problems from books on resource list to
challenge students. Other excellent sources of problems are your text or the math
books of other publishers. Check your local university library for these.

1. A bottle and a cork cost one dollar and a dime. The bottle cost one dollar
more than the cork. How much did the cork cost? (Answer = .05)

2. Sue bought a turtle for $5. She sold it to Ben for $7. Ben did not want to
keep the turtle, so S ue buught the turtle from Ben for $8. By now the turtle
was bigger so she sold it to Ann for $9. How much money did Sue make?
(Answer = $3)

3. If there are four people in a room and everybody shakes hands once with
each of the other people, how many hand shakes will there be? (Answer
=6)

4. Ms. McDonald had a farm with ducks and donkeys. There were 24 animals
in all. Counting webbed feet and hoofed feet, if these animals had a total
of 62 feet, how many ducks and how many donkeys could Ms. McDonald
have? (Answer = 17 ducks and 7 donkeys)

5. Susan had 5 cages and 10 guinea pigs. She wanted to put her guinea pigs
into the cages so that each cage contained a different number of animals.
How could this be done?

Answer: Cage 1: 0
Cage 2: 1
Cage 3: 2
Cage 4: 3
Cage 5: 4
4 + 3 + 2 + 1+ 0=10

tiA
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Resources

Barrata-I,orton, M. 1976. Mathematics their way. Menlo Park, CA: Addison-
Wesley.

Mathematics their way features an activity-centered manipulative math
program in which children learn through using all five senses. The
curriculum consists of many activities that focus on counting, classifying,
graphing, estimating, and measuring. All activities are appropriate for
students in grades K-2. The program teaches math concepts so that all
children understand them, regardless of their abilities.

Barrata-Lorton, R. 1977. Mathematics, a way of thinking. Menlo Park, CA:
Addison-Wesley.

This book describes an activity-centered manipulative mathematics pro-
gram for grades 3-6. The program is similar to the one presented in
Mathematics their way.

Casserly, P. L. 1983. "Encouraging young women to persist and achieve in
mathematics." Children Today 12, no. 1: 8-12.

Casserly's article summarizes the factors that enhance or inhibit young
females in their study of mathematics. Many strategies for elementary
classrooms, counselors, and parents are discussed.

De Roche, E. F., and Bogenschild, E. G. 1977. 400 group games and activities for
teaching math. West Nyack, NY: Parker.

This book includes 400 classroom-tested math strategies and activities
suitable for use in cooperative mathematics learning for elementary and
junior high st udents. The activities are enjoyable and focus on the practical
implications of learning math in a cooperative classroom atmosphere.

Fennell, F., and W ill iams, D. 1986. Ideasf-om the Arithmetic Teacher Grades 4-6
intermediate school. Reston, VA: National Council of Teachers of Mathemat-
ics.

This is a collection of classroom-tested activities from the journal Arith-
metic Teacher. Perforated pages allow easy duplication of activities,
which can be used for supplementing, extending, or reinforcing daily
mathematics lessons in numeration, whole number computation, rational
numbers, geometry, measurement, and problem solving. Objectives,
grade levels, directions, and answers are given for each activity.

Holden, L. 1987. "Math: Even middle graders can learn with manipulatives."
Learning 87 16, no. 3: 52-55.

Learning fractions can be frustrating; this article includes many ways that
manipulatives can be used to help upper elementary students understand
fractions and learn geometric concepts.

Jensen, R., and Spector, D. 1984. Teaching mathematics to young children.
Englewood Cliffs, NJ: Prentice-Hall.

This teacher and parent resource suggests many activities that can be used
to explore math concepts with young children. The suggested vehicles for
math instructi3nincluding manipulative and creative movements, art
activities, and gamesallow children to tackle new ideas while develop-
ing problem-solving skills. Chapters and activities are organized from
concrete to abstract, so that young children may master mathematical
concepts and gain confidence in learning.
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Overholt, J. L. 1978. Dr.. J im' s elementary math prescriptions. Sznta Monica, CA:
Goodyear.

Dr. Jim' s elementary math prescriptions is a resou:ce for educators in
grades K-8 who are searching cor effective methods of tenhing mathe-
matics. Each mathematical concept is presented with alternative methods
to accommodate students with varied learning styles, abilities, and inter-
ests. Selected activities provide enjoyable mastery practice, so that stu-
dents will develop mathematical competence and appreciation.

Stenmark, J. K.; Thompson, V.; ard Cossey, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Fami/y math
activities will help you introduce parents and children to ideas that
improve their math skills and help them gain an appreciation for math.
Hands-on mathematical experiences provide families an opportunity to
develop problem-solving skills by using the following strategies: looking
for pattern s, draw ing pictures, working backwards, working cooperatively
with a partner, and eliminating possibilities. Spatial relationships (geome-
try), estimation, data interpretation (probability and statistics), and mathe-
matical reasoning are the mathematical concepts learned from Family
math. Materials suitable for ages 5-18.



Encouraging Independent
Thinking, Intellectual Risk Taking,
and Creative Problem Solving

Creativity in mathematics has been defined as "the ability to produce original or
unusual applicable methods of problem solution; . . . combine ideas, things,
techniques and approaches in a new way; [or] . . . analyze a given problem in many
ways, observe patterns, see likenesses and differences, and on the basis of what has
worked in similar situations, decide on a m ethod of attack i n an unfamiliar situation"
(Aiken 1973). Creativity sometimes requires that a person take the risk of standing
out or of being different from others. Creativity in mathematics requires that
students feel independent and confiden t enough about the mselves and their abilities
to stand up for their own ideas.

Girls in our culture have traditionally been more dependent than boys; they are
reluctant to take intellectual risks, and they are very concerned about "looking
stupid" or being embarrassed. Girls are also less likely to ask questions or to
experiment with differentmethods to solveaproblem. Since creativity is extremely
important in advanced mathematics, it is necessary that we help girls experience
their own creativity at an early age.

Girls are less willing than boys to be wrong and less likely to experiment with
different ways to solve a problem. (Kreinberg and Stenmark 1984)

Independence training facilitates math ac hievement, and the early socialization
of girls typically includes less independence training than that of boys. (Stage
et al. 1985)

Humiliation by a teacher was a primary reason given by a sample of high school
girls who decided not to continue in math. (Sherman 1982)

In the classroom, boys are more often encouraged to be creative and to
persevere, whereas girls are rewarded for being docile and conforming.
(Harway and Astin 1977)

Girls' creativity is decreased in competitive situations. (Amabile, cited in
Kohn 1986)

Although teachers' practice of not being too hard on girls in mathematics may
be well intentioned, it results in girls not becoming independent problem
solvers who do well in high-level cognitive tasks. (Fennema 1983)

172
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Teachers ieported that they rewarded the creative activity of boys three times
as often as that of girls. (Torran-e, cited in Grayson and Martin 1988)

In most traditional schools, boys become leaders in problem solving, whereas
girls become followers. (Minuchin, cited in Fox et al. 1980)

Children enter school with girls tending to be more dependent on others and
boys tending to be more self-reliant; through classroom practices, schools
reinforce and further develop these dependent/ independent behaviors in each
sexparticularly in mathematics. (Fennema 1983)

Several authors have speculated that the greater attention, both positive and
negative, that boys receive in the classroom makes them more exploratory,
more autonomous, more independent, and more oriented toward achievement
in mathematics. (Stockard et al. 1980)

The strategies and activities that follow are designed to help students experi-
ence creative problem solving and to help them learn to take risks without worrying
about experiencing embarrassment or humiliation.

v
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Strategies

1. To develop creativity in students, a teacher must provide opportunities for
personal initiative -Ad isponsibility. Although girls seem to be more creative
in group situation3, they 3iso need to learn to become independent.

2. Structure some activiucs in ',our math classes where guessing is encouraged,
and there is no penalty for .vrong answers. Make it "okay" and never
embarrassing for girls to give a wrong answer. Use wrong answers to help the
student think through the process and come up with the correct answer, without
humiliation. Build a "safe" environment in your class in which everyone can
take intellectual risks without fear of embarrassment.

3. Some teachers model making a mistake; they have the class help them think it
through, and then find the correct solution to a problem. This can have a
positive effect on your female students by letting them know that everyone
makes mistakes, and that we can often learn more from our errors than from our
successes.

4. Stress alternative approaches to problem solving and understanding mathe-
matical concepts. Researchers have found that girls often use verbal strategies
to solve problems, when spatial strategies such as diagramming,organizing the
information into charts, or working backwards would be more helpful. Teach
di fferen t approac hes and strategies for problem solving, and encourage girls to
use themespecially visual/spatial strategies and manipulativeswhen they
are unable to solve a problem using traditional methods.

5. Some authors haveexplained girls' relatively stronger math achievement in the
elementary grades and lower achievement in high school by the following:
girls are taught and encouraged to obey rather than challenge rules. This may
prepare them very well for elementary math, but hinder them tremendously at
advanced levels. Be sure you encourage both girls and boys to examine and
challenge the "rules" of math; through this process comes understanding rather
than dependence on rules.

6. The same types of guessing, checking, and estimating activities that are
discussed in the section on building math confidence can also be appropriately
used to increase so.dents' intellectual risk-taking behaviors. Many teachers
have noted that girls seem afraid to guess, and that they dislike estimating
activities. Present these as "fun" activities, and be sure to specifically involve
girls in these processes.

7. Some teachers have speculated that because of societal pressures, girls are
expected to be well-behaved"perfect ladies," while boys are expected to"have
more fun." This pressure can lead to girls' fear of taking risks and making
mistakes. Try to ensure that girls enjoy and have fun with math activities.

8. Use"brainstorming" to encourage intellectual risk-taking. Encourage students
to develop problems for the class to solve and to present their solutions for the
class.
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9. Insist that girls become independent, self-reliant problem solvers. Be sure to
reward their creative efforts and intellectual risk-taking behaviors.

10. The books How to encourage girls in mathandscience by Skolnick et al., Math
for smarty pants by Burns, Solving problems kids care about by Souviney,
Math for girls and other problem solvers by Downie et al., Mastermind by
Clements and Hawkes, and Use EQUALS to promote the participation of
women in mathematics by Kaseberg et al. contain excellent examples of prob-
lems you can use to supplement texts. Additional information on these books
can be found in the resource list following this subsection.

11. The ability to "break set," or see beyond the expected, is one element of
independent thinking and creativity in mathematics. The book Math for girls
and other problem solvers by Downie et al. contain, a number of activities that
help children learn to break set. These include a series of "mystery stories" in
which students have to look beyond the obvious to solve a problem and
toothpick puzzles, which involve breaking visual set to find new patterns.

12. Many of the books mentioned above also contain good examples of logic
problems. These give students practice using deductive reasoning to solve
problems. Family math by Stenmark et al. (see resource list) contains an
excellent game called Rainbow Logic, which also teaches reasoning in a very
interesting way.

13. Look at the "Mindwinders" columns in Instructor magazine for interesting
logic problems for your students.

7 5
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Activity

Strategy Games--Card Tricks and Mind Reader

Objectives To allow students to discover and practice problem-solving strategies

Grade Level Grades 1-6, depending on problem complexity

Time 10-20 minutes

Materials A deck of playing cards with the jokers removed, scratch paper, and pencils

Procedure CardTricks. Demonstrate this trick first. Then play the game over, and let students
guess the card. To play the game, you leave the room, and a student selects a card
from the deck and places it face down on her or his desk. For grades 1-3, use only
one suit with numbered cards 2-10; for grades 4-6 use the entire deck. Explain to
the older group that the Ace is the lowest card and that the order of the cards above
the 10 is Jack, Queen, King. Also define the suits. The object of the game is for the
person doing the "card crick" to guess the turned down card in as few guesses as
possible. For the younger group using only one suit with cards 2-10, the person
doing the "thck" can ask the following types of questions: "Is it higher tnan 5?",
"Is it lower than 3?", "Is it the 10?", and so forth. (Note that if the card was the 5
and the question was "Is it higher than 5," the answer would be "no." If the card in
question was the 3 and the question was "Is it lower than 3," the answer would be
"no." For the advanced trick with the entire deck of 52 cards, questions can also
include the color and suit; i.e., "Is it a red card?" and "Is it a spade?" The answers
can only be "yes" or "no."

Allow students to use paper and pencils to keep track of their guesses. For each
game, designate one student as monitor, and let that student count and write the
guesses on the board. Seeing how questioning has progressed should help students
develop successful strategies. This game also teaches the value of wrong guesses,
for example, when students ask, "Is hared card?", and theanswer is "no," they have
now narrowed it down to a black card. In this game a "no" answer can sometimes
be more valuable than a "yes."

After you have demonswated the trick, select a card, place it face down, and let
the class guess it. Help students focus on developing a strategy to narrow down their
choices and rule out incorrect answers.

Mind Reader. This game is similar to Card Tricks. One person thinks of a number
and writes it down. For grades 1-3, use single-digit or possibly two-digit numbers.
For higher grade level students use 2-4 digit numbers. The person thinking of the
number tells the group (the "mind readers") the number of digits. Students may ask
questions similar to those in Card Tricks; i.e., "Is it higher than 5?", "Is it lower than
300?" Again, the object is to "read the person's mind" and guess the number in as
few tries as possible.
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Variation The book Use EQUALS to promote the participation of women in mathematics by
Kaseberg et al. (see resource list following this section) contains several strategy
games, including Bagels, another interesting guessing game that involves strategy
development and may be played on several levels of complexity.
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Activity

Find the Missing Numbers

Objective To allow students to practice adding and multiplying in a problem-solving format

Grade Level Grades 2-3 (worksheet A), 4-6 (worksheets B and C)

Time 10-30 minutes

Materials Worksheets A, B, and C on the following pages

Procedure Duplicate one work sheet ior each student. Ask students to complete the sheets
using the hints provided on them. One set of answers is shown on the following
page. Alternative solutions are possible for several of the squares. Suggest a trial-
and-error approach to fmding a set of missing numbers. To help students get started,
you might supply one or more numbers for each square.

Answers to problems on worksheet A:

Row 1 2 4 2 3 5 4 2 5
3 5 5 4 3 2 4 3

Row 2 1 5 3 7 5 1 7 9
3 7 5 9 9 3 1 5

Row 3 1 2 5 5 4 1 4 6
3 1 4 2 3 4 6 3

Row 4 1 4 4 5 7 2 9 2
2 9 3 6 4 3 4 3

Answers to problems on worksheet B:

Row 1 1 3 6 3 1 2 5 1 5
4 2 7 4 3 5 2 6 3
2 5 2 7 6 3 5 4 7

Row 2 1 6 7 2 1 9 1 7 2
5 3 4 4 5 7 4 5 3
9 2 5 3 5 6 5 3 8
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Answers to problems on worksheet C:

Pow I 2 4 3 5 3 2 3 5 2
3 4 1 2 5 5 4 6 1

5 5 2 6 3 1 2 3 4

Row 2 1 2 15 3 1 20 33 4 11013 2521 1403
4 S 1 I 5 4 2135

Var'ation Encourage students to construct similar problems with or without hints for others
., solve.
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Worksheet

Find the Missing Numbers (A)

Directions: Fill in the squares so that the sum of each row and column of numbers is equal 0 the outside numbers.
Hints about the i lissing numbers are given for each row.

Hint: The missing numbers for these square-s can only be 2s, 3s, 4s, or 5s.

ROW 1

5 9

6

8

7 7

5

9

8 6

Hint: The missing numbers in these squares are odd numbers. Use numbc a 1-9.

ROW 2

4 12

6

10

1

8 16

10

14

14 4

1.80

9

5

6

6

12

8 14

7

7
...

16

6
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Hint: In each of these squares, two missing numbers are the same. Use numbers 1-9.

hOW 3
3

4

10

6

5

7

3 9 7 7 5 10 9

10

9

Hint: Half of the missing numbers below are odd, but you never add two odd numbers together. Usc numbers 1-9.

ROW 4

3 13

5J 9

11 i 9

7 11

1 81

11 5

9

7

13 5
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Worksheet

Find the Missing NumbersAdding (B)

Directions: Fill in the squaes so that the sum of each ruw and columu of numbers is equal to the outside numbers.
Hints about the missing numbers are given for each row.

Hint: In each square, one of the missing numbers is used twice; all answers use numbers 1-7.

ROW 1

r

1

7

2
1

7 10 15

10

13

9

4

3

16

12

16

14 10 10

5

2

4

12 11 15

Hint: When you complete these squares, each row will cuntain two odd numbers; select from numbers 1-9.

ROW 2

1

3

5

15 11 16

14

12

16

9 11 22

182

12

16

14

7

5

3

10 15 13

16

10

12

16
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Worksheet

Find the Missing NumbersMultiplying (C)

Directions: Fill in the squares so that the outside numbers are the product of all the numbers in the row or column
inside the grid.

Hint: In all three of these squares, two of the missing numbers are 2s. The other four numbers can be selected from
numbers 1, 3, 4, 5, and 6. When it's finished, every square will contain two 3s.

ROW 1

3

4

5

30 80 6

1

24 5 30

12 5 50 4

50 6
1

118

60 45 10 24

5

4

90 8

30

24

24

Hint: Each row in each square contains a 1. The other three numbersare 5s or multiples or 5, and they can go as high
as 40.

ROW 2

2

3

4

40 10 45

30

30

20

3

2

4

75 10 80

183

60

50

20

120

3 120

2 70

60 160 105
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Activity

Parts Add Up

Objective To allow students to experiment with mathematical strategies to discover how the
numbers 1-9 can be arranged in groups of three to add up to the same total

Grade Level Grades 3-6

Time 20 minutes

Materials One copy of the triangle with "square" sides (see following page) for each student

Procedure Hand out triangle with squares. Instruct students to arrange the numbers 1-9 in the
squares so that each side has the same total. Each number can only be used once.
Students can work individually or in groups. Encourage students to share the
process they used to figure their answers.

Answer.

Possible strategies: Trial and error with the nine numbers. Add the numbers and
divide by 3; that tells us that each side must equal 15. Now use trial and error to find
sets of nurabers ti: I will add to 15.

; 84
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Handout

Parts Add Up Triangle

185
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Activity

Creative Numbers

Objective

Grade Level

Time

Materials

Procedure

To help students become aware of the many ways numbers are used in everyday life

Grades 3-6

20-30 minutes

One copy of "Creative Numbers" worksheet on the following page for each student
(To use as an activity for the entire class, put on the board or use with an overhead
projector.)

Ask students to use their imaginations to determine what the letters stand for on the
worksheet. Let me entire class brainstorm together or divide the class into small
groups. Students can also be asked to make their own creative number statements
or to take a copy of the sheet home and ask their parents for help. Note that students
might come up with some answers that are different from the ones we show below.
If the answer fits, it's correct!

Answers:

1. days of the week

2. months of the year

3. legs on a centipede

4. quarters in a dollar

5. cents in a dime

6. legs on a millipede

7. legs on a spider

8. things in a dozen

9. states in America

186

10. sides on a triangle

11. letters in the alphabet

12. planets in the solar system

13. stripes on the American flag

14. hours in a day

15. eyes on a face

16. legs on a human being

17. pins on a bowling lane

18, blind mice
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Worksheet

Creative Numbers

Directions: We use numbers in many via., s. Each statement below contains numbers and thu.. initials of words that will
make it correct. Fill in the correct words.

Example: 2 A on a B Answer: 2 arms on a body

1. 7 DoftheW

2. 12 M of the Y

3. 100 L on aC

4. 4 QinaD

5. 10 CinaD

6. 1000LonaM

7. 8LonaS

8. 12TinaD

9. 50 S in A

10. 3 S on a T

11. 26LintheA

12. 9PintheSS

13. 13 C c. the A F

14. 24Hinal)

15. 2EonaF

16. 2LonaHB

17. 10 Pon a B L

18. 3 B M

1 8 7
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Activity

The Pizza Store

Objective To allow students to discover the rules for determining combinations

Grsde Level Gr....des 4-6

Time 10 minutes per problem

Materials "The Pizza Store" handout on the following page

Procedure Divide students into small faoups. Give each group a copy of the handout. Defme
"combinations," and then let students, working in groups, build their own pizzas
using the problems outlined on the following page.

Answers:

a. 8 different pizzas

b. 4

c. 24

d. 48

e. The rule is to multiply the number of choices in each category together, i.e., A
=2x 2 x 2 = 8,B= 1 x 2 x2= 4,C= 2x2x2x3 =24,D=2x2x 2 x 2 x 3
= 48.

1 8S
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Handoui

The Pizza Store

The pizza store started out with the following menu:

Crusts Cheeses Meats

Thick Mozzarella Sausage
Thin Provolone Pepperoni

a. If customers choose one kind of crust, one kind of cheese, and one kind of meat on every pizza, how many different
kiads of pizza (or combinations) could the pizza store make? Note: cheese has to be in the middle withmeat on
top.

b. The pizza store o viler decided that it was too much trouble to mak,- two crusts , so she would make only thin crust.
How many combinations could the store make if customers still choose only one kind of cheese in the middle and
one kind of meat on top?

c. After a while, the pizza store owner decided that she would go back to making two kinds of crust, and she wotIld
also add three kinds of vegetablesonions, green peppers, and mushrooms. Now, if customers could choose one
kind of crust, one kind of cheese, one kind of meat, and one kind of vegetable on each pizza, how many different
kinds of pizza could she make?

d. What if the owner decided to have 2 sizes of pizzasmall and large? Now how many different combinations would
be possible?

e. Can you figure cut a rule for solving these problems?
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Activity

A Penny for Wages

Objective

Grade Level

Time

Materials

Procedure

Variation

To practice problem solving, learn the "time" value of money (Problem A), and
practice finding different solutions (Problem B)

Grades 5-6

10-15 minutes per problem (These could serve as problems of the day.)

"A Penny for Wages" handout on following page and calculz-Ys (if available) (For
additional problems, use frc:n the resource list or math texts.)

Problem A: Let students read the problems on the following page. Before they
attempt a solution, let studen ts estimate and vote on their answers. Then allow about
10-15 minutes for solution with calculators.

Problem B: Working in pairs, have students read the word problem and find two
different methods to solve it.

Answers:

Problem A: At one cent doubling every hour, Susan would earn $328 in two days.

Problem B: Solution (1) Fill the 5-quart can. Then pour from it to fdl the 3-quart
can; you will have two quarts left in the 5-quart can. Pour the remaining 2-quarts into
the mower. Repeat the process, filling the 5-quart, transferring to the 3-quart, and
putting the remaining two quarts in the mower. Two quarts plus two quarts equals
one gallon. Solution (2) Fill the 3-quart can; pour it into the 5-quart can. Fill the
3-quart can again, and use that gasoline to fill the 5-quart can. The 5-quart can will
take two more quarts with one left over. Pour the remaining quart into the mower.
Then transfer the gas from the 5-quart can back to the 3-quart can. Pour the full 3-
quart can into the mower. One quart plus three quarts equals one gallon.

Using their calculators, students can develop and rmd solutions for many problems
about savings and interest that involve compounding. For example, if you put
$10,000 in a savings account that earns 8% interest per year, and you left all the
money in the account, how long would it take before your money had doubled (to
$20,000)?
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Handout

A Penny for Wages

Problem A

Susan was offered a job that would last only two days. Her boss said she could choose either to earn $100 a day or to
start at one penny per hour and then her salary would doubleevery hour. If Susan were going to work two days for eight
hours per day, which would be the best deal$100 per day or starting at one cent tw hour with her wage doubling every
hour? Which would you choose?

Problem B

Monica and Pat were making money by mowing lawns during the summer. The mower used a mixture of gasoline and
oil. They had two gas cansone held three quarts and the other held five quarts. The cans were not marked in any way.
The lawn mower required exactly one gallon of gasoline to be mixed with one quart of oil. Using the 3-quart and 5-quart
containers, how did the girls measure exactly one gallon of gasoline? Write two different solutions.

i 91
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Resources

Burns, M. 1982. Math for smarty pants. Boston: Little, Brown.
This book contains a wide range of accessible activities presented in an
entertaining format. It would be particularly useful for expanding upper
elementary students' perceptions of mathematics.

Burns, M. 1975. The I hate mathematics hook. Boston: Little, Brown.
For those students who "seemingly" hate mathematics, this book provides
many relevant activities to boost confidence and aspirations. Positive
attitudes toward mathematics develop as students experiment with and
investigate the uses of mathematics in solving everyday problems. Suit-
able only for upper elementary students.

Clements, Z. J., and Hawkes, R. R. 1985. Mastermind: Exercises in critica:
thinking, grades 4-6. Palo Alto, CA: Scott, Foresman.

Mastermind activities are designed to foster the mathematical learning
strategies of talented and gifted students in elementary school. The
activities have been grouped according to Bloom's Taxonomy of Educa-
tional Objectives. The hierarchical organization of the book's contents
enables educators to use the ac tivities as supplemental material to develop
new critical thinking skills and to reinforce preu'ously learned mathemad-
cal skills.

Cook, M. Math materials. Catalog. Balboa Island, California.
These materials include tiling sets, task cards, and books designed to add
variety to math. The materials emphasize problem solving and focus on
active student involvement. Also included are several books on coopera-
tive learning. A catalog is available from Marcy Cook, P.O. Box 5840.
Balboa Island, CA 92662.

Coombs, B.; Harcort, L.; Travis, J.; and Wannamaker, N. 1987. Explorations.
Menlo Park, CA: Addison-Wesley.

A mathematics program based on learning through the ie of manipula-
tives and interacting with the environment. Programs ..ir K-2 and 3-6
integrate math and language arts.

Downie, D.; Slesnick, T.; and Stenmark, J. K. 1981. Math for girls and other
problem solvers. Berkeley: University of Cal ifornia, Math/Science Network.

The activities in this book encourage independent thinking and creativity
in mathematics. Students and teachers are encouraged to think about
problem solving in versatile ways and forms. Although ihis book was
originally designed for females, the activities are appropriate and interest-
ing to bom boys and girls, ages 7-14.

Fennell, F.,and Williams, D. 1986. Ideasfrom the arithmetic teacher: Grades 4-6
intermediate school. Reston, VA: National Council of Teachers o f Math emat-
ics.

This is a collection of classroom-tested activities from the journal Arith-
metic Teacher. Perforated pages allow easy duplication of activities,
which can be used for supplementing, extending, or reinforcing daily
mathematics lessons in numeration, whole number computation, rational
numbers, geometry, measurement, and problem solving. Objectives,
grade levels, directions, and answers are given for each activity.

I. 9 2
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Fraser, S., ed. 1982. SPACES: Solving problems ofaccess to careers in engineering
and science. Berkeley: University of California, Lawrence Hall of Science.

A collection of thirty-two classroom activities designed to stimulate
students' thinking about math-related careers, develop problem-solving
skills, and promote positive attitudes toward math. Activities are designed
for students in grades 4-10.

Holden, L. 1987. "Math: Even midale graders can learn with manipulatives."
Learning 87 16, no. 3: 52-55.

Learning fractions can be frustrating; this article includes many ways that
manipulatives can be used to help upper elementary students understand
fractions and learn geometric concepts.

Jensen, R., and Spector, D. 1984. Teaching mathematics to young children.
Englewood Cliffs, NJ: Prentice-Hall.

This teacher and parent resource suggests many activities that can be used
to explore math concepts with young children. The suggested vehicles for
math instructionincluding manipulative and creative movements, art
activities, and gamesallow children to tackle new ideas while develop-
ing problem-solving skills. Chapters and activities are organized from
concrete to abstract, so that young children may master mathematical
concepts and gain confidence in learning.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to increase
awareness of the problem of female math avoidance, bnhance female
interest and competence in mathematics, and provide information about
opportunities for women in nontraditional careers. Ultimately, the pur-
pose of the program is to help teachers promote positivemath attitudes and
bring about changes in the occupational patterns of women. The book
includes activities that increase girls' confidence in their math abilities and
relate the usefulness of mathematics to future career choices. An excellent
sampling of strategy games, spatial activities, and logic problems is also
included, as well as bibliographies on problem solving in mathematics and
sex-fair counseling and instruction. Materials are suitable forgrades4-12.

Overholt, J. L. 1978. Dr.Jim' s elementary mathprescriptions. Santa Monica, CA:
Goodyear.

Dr. Jim' s elementary math prescriptions is a resource for educators in
grades K-8 who are searching for effective methods of teaching mathe-
matics. Each mathematical concept is presented with alternative methods
to accommodate students with varied learning styles, abilities, and inter-
ests. Selected activities provide enjoyable mastery practice, so that
students will develop mathematical competence and appreciation.

Silvey, L., and Smart, J. R., eds. 1982. Mathematics for the middle grades (5-9).
Reston, VA: National Council of Teachers of Mathematics.

This book was developed to aid teachers in promoting the mathematical
development of students in grades 5-9. The three sections of the book
cover critical issues in mathematics education, unique learning activities,
and strategies fur teaching problem solving.

193
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Skolnick, J.; Langbort, C.; and Day, L. 1982. How to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.

This excellent resource examines the effect of sex-role socialization on
girls' math/science skills and confidence. It explains how attitudes,
parenting and teaching practices, stereotypical play activities and books,
peer pres3ure, and career and family expectations cause girls to question
their abilities in math and science, and thus hinder their development in
these areas.

In addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activities
that may be used to encourage females in mathematics. These particularly
focus on increasing math confidence. spatial visualizat:on skills, and
problem solving. Both parents and educators can benefit from this book.

Souviney, R. J. 1981. Solving problems kids care about. Palo Alto, CA: Scott,
Foresman.

Solving problems kids care about is divided into two parts. The first
section includes notes and strategies for teaching mathematical problem
solving. The second section contains thirty real-world problems that
encourage divergent and logical thinking. Many of the problems have a
range of acceptable solutions and multiple solution strategies, so students
have the opportuniLy to be creative and independent thinkers. Activities
are designed for elementary through junior high school students; teachers
will enjoy them also.

Stenmark, J. K.; Thompson, V.; and Cossey, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Family math
activities will help you introduce parents and children to ideas that
improve their skills and help them gain an appreciation for math. Hands-
on mathematical experiences provide families an opportunity to develop
problem-solving skills by using the following strategies: looking for
patterns, drawing pictures, working backwards, working cooperatively
with a partner, and eliminating possibilities. Spatial relationships (geome-
try), estimation, data interpretation (probability and statistics), and mathe-
matical reasoning are the mathematical concepts learned from Family
math. Materials suitable for ages 5-18.

Wiebe, A., and Hillen, J., eds. 1986. AIMS Newsletter. Fresno, CA: AIMS
Education Foundation.

This newsletter describes the AIMS (Activities that Integrate Math and
Science) program. The program includes a w ide range of science and math
activities and focuses on the integration of learning experiences, problem-
solving activities, and cooperative learning.

i 9 4
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Part 4

Other Issues

This section of the guide contains activities, strategies, and resources to assist you
with several areas in which guls often need special help and/or encouragement.
These areas are

1. computer access

2. spatial visualization skills

3. test-taking skills

0)5
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Increasing Computer Access for Girls

We are now witnessing the incorporation of the computer into all aspects of our
lives. There are indications that both at school and at home, girls have less access
to computers than boys. When they do have access, girls are being channeled into
lower-level computer activities.

Girls express less interest than boys in learning about or using computers; they
use computers outside of class less than do boys. (Miura 1987)

Girls have been found to be more reluctant than boys to assume computer
leadership roles, such as class assistan:, tutor, etc. (Bakke et al. 1985)

When both boys and girls are sharing computers, boys often monopolize the
computer, refusing to take turns; girls then become passive rather than active
participants. (Schubert 1986)

Much leisure act;vity software incorporates violent and competitive war ike
games which appeal more to boys than to girls. (Kreinberg et al. 1985)

Left to their own inclinations, fewer girls will become involved with micro-
computers available at school; junior high age girls are often reluctant to
compete with boys for computer time. (Boss, cited in Grayson and Martin
1988)

In California only 37 percent of students enrolled in high school computer
programming classes were females; at one university campus, only 27 percent
of students who enrolled in computer classes were female. (Linn and Fischer,
cited in Grayson and Martin 1988)

Female enrollment in computer summer camps was only 24 percent in 1982
(Kreinberg et al. 1985). The disparity in male/female computer camp enroll-
ment increases with age and cost. (Hess and Miura, cited in Grayson and Martin
1988)

There are twice as many boys ,..s girls enrolled in high school computer science
courses which teach programming and which lead to careers in computer
scienceand systems analysis; however, in business education courses that offer
computer training in word processing and lead to c lerical occupations, there are
twice as many girls. (Sadker and Sadker 1985)

t 9 6
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Because computers are expected to take an increasing role in modem society,
it is vitally important that we ensure that girls arebeing given opportunities to learn
and enjoy computer programming. The strategies and activities on the following
pages assume that you have computers available for students in your school.

Before looking through the strategies and activities in this section, you might
want to assess the computer learning climate for girls at your school.

Answer the following questions:

1. Is there a lack of encouragement for girls to use computers?

2. Is the potential value of computer learning more apparent to boys than to girls?

3. Is there a bias against girls in software and advertising?

4. Does your school have prerequisites that are irrelevant forcompu teraccess and
instruction (such as math)?

5. Is there limited computer access for girls during free time?

6. Is there underrepresentation of girls in computer leadership roles?

7. Is there dominance by one student over another during computer thin? Are the
dominant students typically boys?

8. Do you see pressure from girls' pcers not to participate in computer activities?

9. Is there underrepresentation of girls in computer clubs?

10. Is there inappropriate location of computers in your school?

11. Is there an inability of teachers and students to recognize and deal with
problems in computer learning?

12. Is there a shortage of qualified personnel for computer learning?

13. Is there a shortage of computer time?

14. Is there a shortage of software that is interesting to girls?

The strategies and activities on the following pages include suggestions for dealing
with these problems.

Questions 1-12 were reprinted, by permission, from "Educator's self-assessment for
equitable computer learning" in Ideasfor equitable computer learning by Thomas Bakke et
al. Copyright 1985 by American Institutes for Research, Palo Alto, California.
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Strategies

1. Find out more about the computer gender gap, and be aware of the career
implications of computer illiteracy for girls. The resource list at the end of this
section contains several informative articles.

2. If your computer center is thought of as primarily a male game-playing area,
change that image to one of a learning center for all students.

3. Make sure that you use software that teaches students to become problem
solvers and is interesting for girls as well as boys. Eliminate materials that are
primarily oriented toward one sex, such as aggressive games. Use programs
that are open-ended and exploratory.

4. Make special efforts to provide access to computers for students who do not
have home computers; demonstrate the value of computers by encouraging
their use for extracurricular aqivities.

5. Stress application programs and problem solving activities rather than pure
programming in introductory computer courses. If students see the usefulness
of computers first, they will become more interested in !earning the mechanics
of programming later. Provide a wide range of computer experiences for
students. Investigate problem-solving software such as "Safari Search" or
"Teasers by Tobbs" available from Sunburst Communications; spreadsheet
software such as Appleworks; and geometry-related software such as the series
of "Geometric Supposer" programs from Sunburst.*

6. Encourage parents to support both boys' and girls' involvement in computer
learning. Parents and teachers can form a parent-teacher computer use group
to share information; they might also raise funds to purchase computers for
schools or to provide further computer education for teachers.

7. Rnle models are very important. Girls become more interested in computers
when they see their motners using them. Parents might initiam a mother-
daughter computer club or investigate a mother-daughter computer class.
Also, it is worth noting that every woman profiled in the stories in the role
model section of this guit:e uses computers in her work.

8. Make otht.. special efforts to involve girls in computer learning by developing
a computer club for girls and encouraging girls to find friends with whom they
can share computer experiences at school or at home.

* Portions of Strategies 2-5 were suggested in "Sex equity: Increasing girls' use of
computers" l-y Lockheed and Frankt, in Computing Teacher 11, no. 7: 16-18.
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9. Plan for equal access and use of computers by boys and girls. In the beginning,
this may require you to set aside certain times for "girls only" or to develop
other procedures that ensure equal time for both sexes. Use a log-on sheet like
the one following this list of strategies.

10. Other strategies for equal access include:

a. Distribute "tickets" of different colors to all students who want to use your
computer lab (or who are enrolled in computer classes). Use the ticketcolors
toregulate access to the lab. For example, students with yellow tickets could
be admitted first on Mondays, and students with tickets of other colors could
fill any leftover spaces. Students with blue tickets could be admitted first
on Tuesdays, etc. You could issue only two colors of tickets and use them
on alternate days, before and after school, or for the first and second half of
the lunch period. Change the pattern often to give everyone a chance.

b. Reserve some computers for girls and some for boys. You can use this
technique on a first-coirc, first-served basis during frce periods, or you can
have students sign up ahead of time.

c. Set aside one day of the wcek for boys to use the lab exclusively and another
day for girls. It may take some time for students to take advantage of this
policy, so give it a trial period of six weeksor more before you decide to alter
it. Publicize the policy and place a poster in the lab to remind students of
"Boys Only" and "Girls Only" days.

d. Alter the environment in the computer lab so that it appeals to all students.
If the focus is mainly on males (violent games, male-dominated graphics or
art), try to include software activities and bulletin board materials that
interest girls as well. Ask the girls to suggest ideas for creating a comfort-
able environment.

11. To motivate ail students to become involved in computer learning, show them
how computers are used in the real world. Some strategies include:

a. Plan field trips to local businesses that use computer technology so that your
students can see what pe,-ple do with computers, what training and educa-
tion the employees need, what the job environment is, and what the job
satisfaction is. Try to locate nontraditional role models.

b. Incorporate computer use into other classroom activities such as the school
newspaper, recording students' achievements in school sports, keeping
track of individual sales for fund-raising activities, and preparing docu-
ments for field trips (parentpermission slips, instructions to students,guides
of "what to look for," etc.).

Strategies 10 and 11 were reprinted, by permission, from Ideas for equitable computer
learning by Thomas B akke et aL Copyright 1985 by American Institutes fer Research, Palo
Alto, Califomi a.
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c. Work with other teachers and volunteers to design computer activities that
demonstrate immediate and long-term relevarce. Have each person cri-
tique another's ideas. Use these activities to build up the computer center
as a school resource for other teachers. Show them what support a computer
can be in easing leir workload and in providing ways for students to apply
their computer skills.

d. Try linking computers to careers so that students must think ahead and
analyze how they might use theircomputer skills in the future. Ask students
to write a three-part essay or give a talk dealing with these ideas: (a) What
I Plan to Do in the Future, (b) What Role Will a Computer Probably Play
in This Plan , and (c) How I Can Prepare for That Career. If thereare students
who do not believe that the computer will affect their careers, use those
careers as the basis for a discussion, and have the class talk about possible
uses.

e. As part t,f. an assignment, have advanced students suggest class activities
that require the practical application of computer technology. Have
students share the better ideas with the rest of the class. Try out and refine
these ideas for use with future classes.

12. Obtain a copy ofldeasfor equitable computer learning by Bakke et al. (see the
resource list at the end of this section) for a number of excellent strategies to
overcome dominance by one student over another during computer time, lack
of encouragement for female and minority students to use computers, under-
representation of females in computer leadership roles, and inability of teachers
and students to recognize and deal with problems in computer learning.

13. Use a variety of grouping techniques and types of programs when working with
surients and computers. For example:

a. If students are working individually, use drill and practice, tutorial, or
problem-solving programs. The advantage of individual grouping is that
each student controls the content and pace of learning.

b. If students are working in smali groups, use simulations, educational
games, and problem-solving programs. One of the advantages is that
students learn cooperative skills.

c. If students are working in a large group, use demonstrations of problem
solving with a monitor and a TV screen. With this method ail students can
receive and view the explanation at one time.

0 0
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Handout

Computer Log-On

Sign-up sheet for the week of

Time Monday Tuesday Wednesday Thursday Friday

7:40 .8:00

8:00-8:20

8;20-8:40

8:40-9:00

9:00-9:20

9:20-9:40

9:40-10:00

10:00-10:20

10:20-10:40

10:40-11:00

11:00-11:20

11:20-11:40

11:40-12:00

12:00-12:20

12:20-12:40

12:40-1:00

1:00-1:20

1:20-1:40

1:40-2:00

2:00-2:20

2:20-2:40

2:40-3:00

3:00-3:20

3:20 3:40

3:40-4:00
1

Directions: Every week post a copy of this sheet in your computer area. The sheet can be used to sign up
whole classes or ir6vidual students for computer time. Put an X through inconvenient time slots. Make sure
everyone has fair access to the computers each week.

Reprinted, by permission, from Teaching and Computers, September 1985. Copyright 1985 by Scholastic, Inc.
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General Computer Information

Types of Software Programs

1. Drill and Practice
a. tailor instructions to individual students
b. provide for random selection
c. give immediate reinforcement

2. Tutorial
a. tailor instructions to individual students
b. introduce new concepts
c. give immediate reinforcement

3. Simulations
a. approximate real events
b. compress years into minutes
c. test hypotheses

4. Problem Solving
a. work with data
b. perform rapid calculations
c. systematize information

5. Educational Games
a. motivate
b. present basic facts in new ways
c. develop logical guessing

Tips on Selecting Software%

Answer the following questions:

1. Will it run on our computers?
2. Is it the content appropriate?
3. Is it right for this grade level?
4. Is it the coaect type of probram?
5. Does it match the lesson objectives?
6. Will it work in this classroom situation?
7. What does it cost?
8. Does the company provide one free back-up copy?
9. Is there on-site preview of software available?

10. Does the company's copyright provide for multiple copies?

* rips collected by Christine Huss, Nevada Department of Education, Carson City,Nevada.
Used by permission.
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Examples of Highly Rated Software

Building Perspective. (Grades 4-12). Sunburst Communications, 1986. Assists
students in thinking spatially and fosters cooperative learning and teamwork.

Function Machine: Level 1 . (Grades 4-6). D. C. Heath/Collamore, 1986. Helps
students understand numeric relationships.

Math Rabbit. (Grades K-2). The Learning Company, 1986. An educational game
with drill and practice. Students receive practice with counting, addition, and
subtraction of whole numbers.

Mathematics Activities Courseware (Levels 1 and 2). (Grades 1-2). Houghton
Mifflin, 1984. Strengthens basic mathematics and proNem-solving skit, ll.ough
the use of gam es and other activities. Software is correlated with Houghton Mifflin
mathematics texts.

Algernon: An Introduction to Programming Logic. (Grades 3+). Sunburst
Communications, 1987. Excellent pre-Logo activity; helps develop skills in spatial
recognition, estimating, and sequencing, as well as a logical approach to problem
solving.

Ant Farm. (Grades 3+). Sunburst Communication, 1987. Helps students develop
the problem-solving skills of discerning patterns and making projections.

Discrimination, Attributes, and Rules: The Second Step in Problem Solving.
(Grades K-6). Sunburst Communication, 1984-86. Seven programs to build
problem-solving skills, includes Teddy's Playground (working with attributes),
Iggy's Gnees (discovering secret rules), Odd One Out (classification), Gnee or Not
Gnee (guessing rules from examples), Tip 'N Flip (visual discrimination, mental
transposition), High Wire Logic (logic and attributes), and Ten Clues (using
attributes as clues).

Sources of Courseware Information

Edixational Computing Magazines

Electronic Learning
Teaching and Computing
The ComputingTeacher
Classroom Computer Learning
Educational Technology
The Mathematics Teacher
The Arithmetic Teacher

SoftwarelCourseware Reviews

TESS: The Educational Software Selector. Educational Products Information
Exchange (13PIE) Institute. Teachers College Press, New York, NY 10016 (annual
publication)
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EPIE Micro-Courseware PROIFILES. Educational Products Information Ex-
change (EPIE) Institute, P.O. Box 839, Water Mill, NY 11976

Microgram: The Educational Software Newsletter of the EPIE Institute. Educa-
tional Products Information Exchange (EPIE) Institute, P.O. Box 839, Water Mill,
NY 11976 (published monthly, with nine issues pet year)

Only the Best: The Discriminating Software Guide for Preschool-Grade 12. Linda
Mattas, Editor, Educational News Service, P.O. Box 1789, Carmichael, CA 95609
(annual publication)

Digest ofSoftware Reviews: Education. Ann Lathrop, Editor, 1341 Bulldog Lane,
Suite C, Fresno, CA 93710

Software Reports: Guide to Evaluated Educational Software. Trdde Service
Publications, Inc., 10996 Torreyana Road, San Diego, CA 92121 (serial)

Software Reviews on File: Education. James Johnson, Editor, Facts on File, 460
Park Avenue South, New York, NY 10016 (serial)

Good Sources of SoftwarelCourseware

MinnesotaEducational Computing Consortium (MECC), 3490 Lexington Avenue,
N, St. Paul, MN 55126

S unburst Communic ations, 39 Washington Avenue, Pleasantville, NY 10570-9971

The Learning Company, 6493 Kaiser Drive, Fremont, CA 94555

2 0 4
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Activity

Meet the Logo TurtleBuilding Logo Turtle Turners

Objective To teach students the skills of moving forward and backward, telling right from left,
following directions, estimating distance, using degrees, and plotting points on a
grid by introducing students to Logo programming (These Logo activities also help
students learn spatial orientation and can be used with a variety of hardware and
Logo software.)

Grade Level Grades 1-3 (No previous knowledge of Logo is required.)

Time Variableseveral 20-minute segments

Materials Scissors; paste; a brass fastener; crayons or markers; a piece of lightweight
cardboard; "Turtle Turners" patterns (see following pages); any version of Logo
software, including instant Logo for af.,nreaders

F.'rocedure

,

Logo is a piagramming language created by Seymour Papert and a group of
scientists from the Massachusetts Institute of Technology (M.I.T). Students use
skills such as moving backward and forward, telling right from left, following
dinctions, estimating distances, and angle measurements to program a cursor-like
symbol called theLogo Turtle to move around the computer screen. Logo provides
an activity-based setting for developing important problem-solving strategies and
thinking skills. The "Turtle Turners" help students position and move the Logo
turtle on the screen.

Turtle Turner 1 (for beginners) is helpful in demonstrating the turtle's right and
left on a vertical plane. Sometimes this can be a confusing concept for children. For
example, a turtle facing down turns to the turtle's right, but to the user's left.

Turtle Turner 2 (for more advanced Logo users) can help students estimate how
many degrees rig h t or left to turn the screen turtle so that is poin ting toward a specific
location.

Make one copy per student of the Turtle Turner patterns that follow these
directions. Give each student a pair of scissors, paste, a brass fastener, crayons or
markers, a piece of lightweight cardboard, and one Turtle Turner pattern. Tell
students to color their Turtle Turners and write their names in the blank provided
on the triangle. Instruct them to paste the turtle onto their cardboard. Then have
students cut out the triangle and circle shapes. (You may want to laminate the circle
and triangle parts at this point.) Help studenGs join the circle and triangle with a brass
fastener.

This activity was drawn from "Meet the logo turtle" by E. Dale and L. Hopping, inTeaching
and Computers, September 1985. Copyright 1985 by Scholastic, inc. Used by permission.
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Variations

Using the Turners: To show students how to tell the turtle's right from its left,
instruct them to hold Turtle Turner 1 next to the screen (top side up) and point the
triangle in the same direction as the screen turtle is pointed. Kids should then slowly
turn the triangle in the direction they want the screen turtle to go. The arrows on the
triangle tell the studeuts whether to enter a left or a right command in order to point
the screen turtle in the same direction as the Turtle Turner. For example, if the
triangle is turning in the same direction as its right arrow, students know they must
enter a RIGHT turn command to point the screen turtle in the proper direction.
Instant Logo users would then press the "R" key. Standard Logo users would enter
RIGHT or RT followed by the number of degrees to turn.

1. Turtle Turner 2 helps students using standard Logo to estimate degree incre-
ments. Tell students to hold the Turtle Turner next to the screen so that zero
degrees is pointing straight up and the triangle is pointing in the same direction
as the screen turtle.

Students should then slowly turn the triangle either right or left so that it
points to a spot where they want the screen turtle to go. Have them record two
degee markers: the degrees at which the screen turtle is still pointing and the
degrees to which they moved the triangle. To calculate how many degrees they
have turned the triangle, tell students to subtract the smaller degree marker from
the larger one. For example, if the triangle is pointing at 90 degrees ahd the
screen turtle is pointing at 0 degrees, the triangle has traveled 90 degrees
(90 0 = 90).

Students should then enter a RIGHT or LEFT turn command followed by
that number. For example, if they turned the triangle to the right 90 degrees,
they would enter the command RIGHT 90 or RT 90.

As students become more sophisticated Logo users, add 30, 60,120,150,
210, 240, 300, and 330 degree markers to Turtle Turner 2.

2. Variationwithlarge protractor. In order for students to understand how to turn
the turtle, they need a simple understanding of angles. To help them learn to
estimate angles, you could reproduce the large protractor on the following
pages. (Add 90 degrees when putting the two pages together.) Several large
protractois could be mounted on cardboard and laminated for students to use
and/or any clear plastic protractor could be shown on your overhead projector.
The magnification is usually large enough so that everyone can see. You can
use the large protractor to illus trate simple turns; start with 90 degree turns, and
then show 45 degree turns. Actually draw a figure to represent the Logo Turtle,
mark off a 90 degree turn, and then rotate the turtle until it has turned the 90
degrees. After several different examples, kids can quickly judge the turtle's
rotation. By using 90 degrees as a reference point, they start to visualize the size
of angles.
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Handout

Turtle Turners lop

BOTTO

Pattern for
Turtle

Turner 2
(Helps students estimate degrees
for right and left turns.)

c-
cq

Pattern for
Turtle

Turner 1
(Teaches turtle directionality
to beginning Logo users.)

008T

Reprinted, by permission, from "Meet the logo turtle" by E. 13?le and L. Hopping, in Teaching and Computers, September 1985.
Copyright 1985 by Scholastic, Inc.
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Handout

Large Protractor

so
Do

C) --.....-m-..--------.......r-"-----"--CD.00
P-1

Reprinted, by permission, from Log& In the classroomby Torgeson et al. Copyrigh, 1984 by the International Council for Computers
in Education.
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Handout

Large Protractor

ONIII11Im.e.O. 1--A.......... 0.0!)

Reprinted, by permission, from Logo in the classroom by Torgcson et al. Copynght 1984 by the International Council for Computers
in Education.
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Activity

Building a Floor Grid

Objective A floor grid is an oversized replica of the Logo screen that is assembled on the floor.
Students use basic turtle graphics commands such as FORWARD, BACK, LEFT,
RIGHT, and so on, to move themselves about the grid. By acting out these
commands in the same way as the screen turtle, students can better understand turtle
movement and directionality.

Grade Level Grades 1-6 (The grid can be used with several activities.)

Time 30 minutes or longer

Materials Masking tape, a magic marker, and sheets of 8 la" x 11" lightweight cardboard

Procedure Use masking tape to mark off a floor-sized grid in 12-inch squares. Ideally, the grid
should have the same dimensions as the first quadrant of your Logo screen. (For
Apple, Krell, and Terrapin Logo, the measurements would be 12 by 14 feet. For
Commodore Logo, the measurements woulc: be 14 by 16 feet.) If your classroom is
too small to accommodate these dimensions, mark off as many blocks as the floor
allows. If you have a larger classroom, you might want to make the grid even bigger
so that students have more room to move about.

On one of the sheets of cardboard, write HOME with a magic marker. Tape this
sheet in the bottom left-hand corner of your floor grid.

Have each square of the grid represent 10 turtle steps . (f you are working with
very young students, it might be easier to have each square of tile grid represen t one
step instead of 10.) S tarting with zero and counting by tens, number the remaining
sheets of cardboard to correspond to the dimensions of your screen grid. For
example, if your grid is 12 by 14 feet, you would write the numbers 0, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, and 110 on separate sheets of cardboard to correspond
to the 12-foot side (the y axis) and the numbers 0, 10, 20, 30, 40, 50, 60, 70, 80, 90,
100, 110, 120, and 130 on sheets of cardboard to correspond to the 14-foot side (the
x axis).

Starting from HOME (0,0), tape the numbered cardboard sheets in order along
the left side and bottom of your grid.

Using the grid. Floor grids are useful for demonstrating how to make shapes, suTh
as squares, rectangles, and triangles on the Logo screen. Student volunteers can
walk through the steps, using Logo commands, and then transfer the commands to
the computer.

This activity was drawn from "Meet the logo turtle" by E. Dale and L. Hopping, in Teaching
andComputers, September 1985. Copyright 1985 by Scholastic, Inc. Used by permission.
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Variations

For example, to make a 40-by-40 turtle-step square, the student would execute
the following commands on the floor grid: FD 40 (or four grid blocks), RT 90, FD
40, RT 90, FD 40, RT 90, FD 40, RT 90. Children can then enter these commands
into the computer to make a square.

1. Y qicati easily adapt the popular game Warmer or Cooler for use with the floor
grid. The game can also be played on the computer (see later activities in this
section). To play a simple Logo floor grid version of Warmer or Cooler,
secretly write down the grid location of an imaginary object. A student stands
at the HOME position. He or she can move five times in search of the hidden
object. All moves mustbe specified in Logo command terms. After each move,
tell the student whether he or she is "warmer" or "cooler" (closer to or farther
from the object).

If the student fails to find the object after five moves, another student
repeats the exercise, starting frum the HOME position.

The first student to find the object gets to "hide" the next object., etc.

2. Instead of using a floor grid, the idea of making shapes on a grid could also be
introduced for younger students by using geoboards and rubberbands. Desig-
nating a home peg and then counting pegs and direction on the geoboard would
give children additional experience of a manageable size and would allow them
to see the completed shape.

2 1 1,
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Activity

Logo Twister

Objective

Grade Level

Time

Materials

Procedure

To allow students to practice Logo commands such as turning right and left,
following directions, and understanding angle measurements

Grades 1-4

Varhble--20-30 minutes per session

Floor grid, "Spinner for Logo Twister Activity" (pattern on the following page),
brass fastener

To play Logo Twister, first cut out the Logo Twister spinner and pointer on the
followirig page. Laminate both pieces. Join the end of the pointer and the center
of the spinner with a brass fastener.

Nextdesignate one student to spin the spinner. Place four other students in the
center of the floor grid, each facing a different side of the grid. Finally, tell the
student with the spinner to spin it. Each player follows the command indicated by
the poi nter. For example, if the pointer points to RIGHT FOOT FD 10, each student
places his or her right foot one block forward, leaving the other foot where it was
from the last turn.

If a student loses his or her balance or follows the command incorrectly (turning
left instead of right, for example), he or she is "out." If a player runs out of room on
the floor grid, he or she skips that turn. Eventually, two or more players might land
on the same square. In this case, they must try to share the space in the square
without losing their balance. No pushing allowed!

Play continues in this manner until the last player is left on the floor grid. The
winner becomes the new spinner, and the game starts over.

This activity was drawn from "Meet the logo turtle" by E. Dale and L. Hopping, in Teaching
andComputers, September 1985. Copyright 1985 by Scholastic, Inc. Used by permission.

212



212 Pnrt 4 nthpr Issues

Handout

Spinner for Logo Twister Activity

Spinner

t4.*

19.4y41.
pacm,1°A*v°

Reprinted, by permission, from "Meet the logo turtle" by E. Dale and L. Hopping, inTeaching and Computers, September 1983.
Copyright 1985 by Scholastic, Inc.
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Activity

Logo Hit-the-Spot

Objective This game may be played either on the floor grid or on computer. The floor grid
version allows students to act out commands in the same way they will be
programming the Logo turtle at their computers. It may be helpful to first play the
game with the grid, then move to computers.

Grade Level Grades 3-6

Time Variable-20-30 minutes per session

Materials Floor grid, program listing (see following page)

Procedure To play the game using the floor grid, use a blindfolded student in place of the Logo
Turtle. Let a student select a target square. Position the blindfolded student on a
starting point a few feet from the square. Turn the human turtle around a few times
to disorient her or hi:n. Ask the other students to figure out and write clown what
single command (left or right and its degrees) and single distance command
(forward or back and its degrees) would move the human turtle to the target square.
Have students call out their commands, one at a time, for the blindfolded child to
follow.

To play the game on computers, use the appropriate program listing on the
following page Type in the listing exactly as shown, save on a disk, and load into
students' computers. Be sure to follow the correct version for your Logo program.
(Note that Terrapin Logo uses the MIT version.)

The program places a box and the turtle at random on the screen. Students use
single keystroke commands to move the turtle inside the box. These single
keystroke commands are programmed into the computer by the CRAWL procedure
as listed on the program directionsthe CRAWL procedure changes regular Logo
commands into single keystroke commands. The students type F to move the turtle
10 steps forward, B to move 10 steps back, L to turn left 15 degrees, and R to tarn
right 15 degrees.

To begin the game, the students type in START and press R.ETURN or ENTER.
START is the master procedure. After clearing the screen, START calls upon the
PLACEBOX procedure to draw a box somewhere and record the coordi nates (x and
y) of tha box's lower left corner in the computer's memory. PLACETURTLE then
positions the turtle at a random location with a random heading.

CRAWL contains instructions to change regular Logo commands into single
keystroke commands (a procedure called INSTANT). The procedure also contains
a CHECK to see if the turtle is in the box. If it is, the computer prints, "You Win!"
on the bottom of the screen.

This activity was drawn from "Logo notebook" by T. Lough and S. Tipps, in Teaching and
Computers, November/December 1983. Copyright 1983 by Scholastic, Inc. Used by
permission.
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Handout

Program Listing for Hit-the-Spot

Follow the steps for typing in the procedures for "Hit-the-Spot."

1. Type in the version of the START procedure for your Logo program.

MIT and Apple Versions:
TO START
CLEARTEXT
HOME CLEARS CREEN
PLACEBOX
PLACETURTLE
CRAWL
END

2. Type in the BOX procedure exactly as shown.

All Versions:
TO BOX
REPEAT 4 (FD 25 RT 90)
END

TI Version:
TO START
TELL TURTLE
HOME CLEARSCREEN
PLACEBOX
PLACETURTLE
CRAWL
END

3. Type in the version of the PLACEBOX procedure for your Logo program.

MIT Version:
TO PLACEBOX
RANDOMIZE
PENUP
SETX (110-RANDOM 240)
SETY (90-RANDOM 160)
PENDOWN
BOX
PENUP
MAKE "X XCOR
MAKE "Y YCOR
HOME PENDOWN
END

TI Version:
TO PLACEBOX
PENUP
SX (90-20*RANDOM)
SY (45-10*RANDOM)
PENDOWN
BOX
PENUP
MAKE "X XCOR
MAKE "Y YCOR
HOME
PENDOWN
END

Apple Version: Omit the word RANDOMIZE from the MIT PLACEBOX version.

Reprinted, by permission, from "Logo notebook" by T. Lough and S Tipp!, in Teaching andComputers,NovemberfDet.emh= 1983.
Copyright 1983 by Scholastic, Inc.
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a Type in the version of the PLACETLIRTLE procedure for your Logo program.

MIT Version:
TO PLACETURTLE
PENUP
RANDOMIZE
SETX (110-RANDOM 240)
SETY (90-RANDOM 160)
SETHEADING RANDOM 360
END

T1 Version:
TO PLACETURTLE
PENUP
SX (90-20*RANDOM)
SY (45-10*RANDOM)
SET HEADING 40*RANDOM
PENDOWN
END

Apple Version: Omit the word RANDOMIZE from the MIT PLACETURTLE version.

5. Type in the version of the CRAWL procedure for your Logo program.

M/T and TI Versions:
TO CRAWL
MAKE "KEY RC
IF :ICEY = "F FORWARD 10
IF :KEY = "B BACK 10
IF :KEY . "L LEFT 15
IF :KEY = "R RIGHT 15
MAKE "IN.BOX CHECK
IF :IN.BOX? = TRUE PRINT [YOU WIN!] STOP
CRAWL
END

Apple Version:
TO CRAWL
MAKE "KEY RC
IF :KEY = "F [FORWARD 10]
IF :KEY = "B [BACK 101
IF :KEY = "L [LEFT 15]
IF :KEY = "R [RIGHT 15]
MAKE "IN.BOX CHECK
IF :IN.BOX? = "TRUE LPRINT [YOU WINl] STOP]
CRAWL
END

6. Type in the version of the CHECK procedure for your Lugo program.

MIT MD TI Versions:
TO CHECK
IF (XCOR > :X+25) OUTPUT "FALSE
IF (XCOR < :X) OUTPUT "FALSE
IF (YCOR > :Y+25) OUTPUT "FALSE
IF (YCOR < :Y) OUTPUT "FALSE
OUTPUT ``TRUE
END

Apple Version:
TO CHECK
IF (XCOR > :X+25) [OUTPUT "FALSE]
IF (XCOR < :X) [OUTPUT "FALSE]
IF (YCOR > :Y+25) [OUTPUT "FALSE]
IF (YCOR < :Y) [OUTPUT "FALSE]
OUTPUT "TRUE
END

Variations: 1. To make the floor grid game more challenging, play Floor Golf. S tudmts must negotiate a human turtle
through a course made of 18 masking-tapc squares (holes) on a "par" basis.

2. To make the computer game more chatlenging, reduce the size of the box. Do this by entering a smaller
FD input number in the BOX procedure. Enter the same number in place of the existing number in the
CHECK procedure.

'2,16
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Activity

Logo Warmer or Cooler

Objective This game may be played either on the floor grid or on computer. In the floor grid
version of the game, teams of students try to find a secret location, based on feedback
from other students.

Grade Level Grades 4-6

Time Variable-15-30 minutes per session

Materials Floor grid, blindfold for grid version, program listing (see following page)

Procedure To play the game using the floor grid, pick a team of three or more students to be
searchers. The searchers leave the room while the rest of the class selects a point
on the floor to serve as the secret target. When the searchers return, they blindfold
one of their members.

The unblindfolded searchers give turtle commands for their blindfolded team
member to follow. After each command, the class responds with "warmer" or
"cooler," depending on whether the blindfolded turtle has moved closer to or further
from the secret location.

When the searchers discover the secret location, send out a new team of
students to be searchers and start the game over. Keep a record of how many
commands each team used to find the spot. The winner is the team with the least
amount of commands.

To play the gam e on the computer, type in the appropriate program listing, save
on a disk, and load into students' computers. START2, the main procedure, uses
SETPOINT to select a secret location and PLACETURTLE to give the turtle a
random location and heading. DISTANCE calculates the distance between the
turtle and the secret location. HUNT accepts Logo turn and movement commands
and continually checks to see if the turtle is coming closer to the secret location. The
computer generates "Warmer" or "Cooler" messages depending on whether the
turtle is closer to or farther from the target.

The program is not very "bullet-proof," however. If the student types F1)45
instead of 7D 45, t4.4 program stops and generates an error message. To resume the
activity after an error message, students must type in HUNT. As students play
Warmer or Cooler, watch for inward spiral patterns as the turtle closes in on its
target.

This activity was drawn from "Logo notebook" by T. Lough and S. Tipps, inTeaching and
Computers, November/December 1983. Copyright 1983 by Scholastic, Inc. Used by
permission.

2 I 7
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Handout

Program Listing for Warmer or Cooler

Follow the steps for typing in the procedures for Warmer or Cooler.

1. Type in the version of the START2 procedure for your Logo program.

MIT and Apple Versions:
TO START2
CLEARTEXT
HOME CLEARSCREEN
SETPOINT
PLACETURTLE
MAKE "D DISTANCE:X:Y
HUNT
END

TI Version:
TO START2
TELL TURTLE
HOME CLEARSCREEN
SETPOINT
PLACETURTLE
MAKE "D DISTANCE:X:Y
HUNT
END

2. Type in the version of the DISTANCE procedure for your Logo program.

MIT and Apple Versions:
TO DISTANCE:X:Y
MAKE"X.SQUARED (XCOR-:X)*(XCOR-:X)
MAKE "Y.SQUARED (YCOR-:Y)*(YCOR-:Y)
MAKE "HOWFAR SQRT (:X.SQUARED + :Y.SQUARED)
OUTPUT :HOWFAR
END

TI Version:
TO DISTANCE:X:Y
MAKE "X.SQUARED (XCOR-:X)*(XCOR-:X)
MAKE "Y.SQUARED (YCOR-:Y)*(YCOR-:Y)
OUTPUT (:X.SQUARED + :Y.S QUARED)
END

3. Type in the version of the SETPOINT procedure for your Logo program.

MIT Version:
TO SETPOINT
RANDOMIZE
MAKE "X (110-RANDOM 240)
MAKE "Y (90-RANDOM 160)
END

T1 Version:
TO SETPOINT
MAKE "X (90-20*RANIX)K
MAKE "Y (45-10*RANDOM)
END

Apple Version: Omit the word RANDOMIZE from the MIT version.

Reprinted by permirsion, from "Logo notebook" by T. Lough and S. Tipps, in Teaching andComputers, November/December 1983.
Copyright 1983 by Scholastic, Inc.
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4. Type in the version of the HUNT for your Logo program.

MIT and TI Versions:
TO HUNT
RUN REQUEST
MAKE "DI DISTANCE:X:Y
IF :DI < 10 PRINT [YOU GOT IT! ]STOP
IF "D-:D1=0 PRINT [NO TEMPERATURE CHANGE]
IF :D-:D < 0 PRINT [YOU'RE GETTING COOLER!]
IF :D-:D > 0 PRINT [YOU'RE GETTING WARMER!]
PRINT[ ]
MAKE "D:DI
HUNT
END

Apple Version:
:0 HUNT
RI TN READLIST
MAKE "DI DISTANCE:X:Y
IF :DI < 10 [PRINT [YOU GOT ITO STOP]
M"D-:D1=0 [PRINT [NO TEMPERATURE CHANGE]]
IF :D-:D < 0 [PRINT [YOU'RE GETTING COOLER!]]

:D-:D > 0 [PRINT [YOU'RE GETTING WARMER!]]
PRINT( ]
MAKE "D:DI
HUNT
END

5. Type in the PLACETURTLE procedure from the Logo Hit-the-Spot listing in the previous activity.

Variation: Place the secret location in a maze or city map transparency taped to the screen so that the turtle is
conrmed to streets or paws.

2 9
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Re'$nurces

Bakke, T.; Lampbell, E.; Carr, N.; DuBois, P.; Eaton, M.; Kelley, B.; Reller, D.;
Schubert, J.; and Wolman, J. 1985. IDEAS for equitable computer learning.
Palo Alto, CA: American Institutes for Research.

IDEAS is designed to help educators improve computer learning opportu-
nities for all students. This packet of materials includes strategies to
counteract problem areas in computer education, a computer survey, a
self-assessment checklist for teacher bias, and a bibliography of references
on gender equity, computer education, and acceptance and use of comput-
ers by females.

Bright, G. 1987. Microcomputer applications in the elementary classroom: A
guide for teachers. Boston: Allyn and Bacon.

This basic book provides general descriptions of software for drill and
practice, tutorials, games, simulations, error diagnosis, and problem
solving suitable for use in the elementary classroom. The primary
audience for the book is elementary teachers who have had some experi-
ence, but have no particular expertise with microcomputers. In addition
to the software descriptions, the book also includes a chapter on evaluating
instructional software.

Concoran, A. 1989. "Software that helps develop critical and analytical math
skills." Electronic Learning 9, no. 1: 50-52.

This article describes a number of software programs for grades K-12 that
foster the following: critical thinking through the use of manipulatives, an
analytical approach to problem solving, understanding through visual
presentation of mathematical principles, and understanding of real-world
applications of mathematical skills and thinking.

Erickson, T. 1986. Off and running: The computer offline activities book.
Berkeley: University of Ca .ornia, Lawrence Hall of Science.

Off and running was developed to encourage minority and female interest
in computers, math-based fields of study, and math-related careers. The
content of the book includes on-line and off-line activities that teach
computerconcepts and skills. Activity themes focus on learning program-
ing skills, cooperative learning, and equity in computer usage. This book
has coupled excellent educational materials with strategies to promote
equity. Content is suitable for grades 5-12.

Hanson, V. P., and Zweng, M. J., eds. 1984. Computers in mathematics education.
Reston, VA: National Council of Teachers of Mathematics.

This 1984 yearbook was developed by the National Council of Teachers
of Mathematics to help teachers integrate computers into the mathematics
education program in grades K-12. Issues involved in using the computer
as a teaching aid are discussed.

Kreinberg, N., ed. 1977. l' m madly in love with electricity and other comments
about their work by women in science and engineering. Berkeley: University
of California, Lawrence Hall of Science.

This interesting and inspiring book includes selected comments about
their work from women scientists, engineers and mathematicians. Com-
ments are organized into sections about careers in math, engineering,
physic's, astronomy, chemistry, and life sciences. Suitable for upper
elementary students.
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Kreinberg, N.; Alper, L.; an d Joseph, H. 1985. "Computers and children: Where are
the girls?" PTA Today 10, no. 5: 13-15.

This informative article explains the importance of computer education
and how parent groups may support teacher and school efforts for
developing a quality computer education program. The article also lists
resources tor computer education programs.

Kull, J., and Cohen, B. 1989. "Pre-Logo games." amputing Teacher 17, no. 1:
37-43.

This article describes interesting Logo games to ho,p young students
master Logo commands before they begin working with computers. The
four gamesTurtle Aembics, Feed theTurtle, BlindTurtle,andGeoboard
Turtleare suitable to assist children in grades K-6 in devektping
problem-solving and spatial orientation skills. In addition, two of the
games offer cooperative learning experiences.

Lockheed, M. E., and Frankt, S. B. 1984. "Sex equity: Increasing girls' use of
computers." Computing Teacher 11, no. 7: 16-18.

This article explains gender inequities in c ompu ter educ ation and suggests
four changes for classrooms and curricula that would encourage increased
female participation.

Miller, I. 1984. "How schools become computer literate: And guidelines on how
to evaluate educational software." Popular Computing 3, no. 13: 22-23,
26-28.

This article includes a set of recommendations for school computer
programs and guidelines for evaluating educational software.

Moore, M. 1985. Logo discoveries: Investigating recursive. Palo Alto, CA:
Creative Publications.

Contains reproducible black line masters of Logo activities suitable for
advanced upper grade students. Most of the activities am self-directed.

Moort, M. 1984. Logo discoveries. Palo Alto, CA: Creative Publications.
This workbook contains reproducible black line masters of Logo activities
suitable for elementary students with little or no Logo experience or
background. The activities contain adequate directions, so that most
students will be able to follow them on their own with little teacher
assistance.

Schubert, J. 1986. "Gender equity in computer learning." Theory into Practice 25,
no. 4: 267-75.

This article is an excellent resource for background information on gender
equity in computer learning. Topics discussed include inequities, the role
of school policy, selecting software, strategies for encouraging girls'
interest in computers, the role of family and peers, and available resources.

Torgerson, S.; Kriley, M.; and Stone, J. 1984. Logo in the classroom. Eugene:
University of Oregon, International Council for Computers in Education.

A teacher's guide for structured Logo lessons with a large number of
student assignments and teaching aids such as keyboard diagrams, com-
mand charts, and student activity pages for duplication. Designed for use
with Terrapin/Krell, Apple, Atari, TI, and Color Logo implementations.

Watt, D. 1984. "Update on Logo."Popular Computing 3, no. 12: 66-69.
In the past. Logo has primarily been advertised as a programming language
that users discover on their own. Recent research has shown that to use
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Logo effcctively, teachers must thoroughly understand Logo well enough
to encourage and guide students effectively. This reference contains a list
of Logo software and resource materials that the classroom teacher will
find helpful.

Zukas, W.; Berk, L.; and Martin, J. 1980. "Teaching fourth and fifth graders about
computers." Arithmetic Teacher 28, no. 2: 24-27.

This article describes a series of nine lessons suitable for teaching fourth
and fifth graders how computers work and allowing students to complete
simple BASIC programs. Lessons one and two of the series, which
develop the concepts of input and output, are also suitable for second and
third graders.



Improving Spatial Visualization Skills

Spatial visualization involves the visual imagery of objects as they are rotated,
reflected, and/or translated; in other words, the mental manipulation of objects and
their properties. Although the results are not entirely consistent, many investigators
have found that jun ior high and high school boys perform better than girls on visual-
spatial measures. The magnitude of this difference varies according to many
factors, including students' personality characteristics, previous experience with
spatiai activities, and the particular test given. Evidence on how spatial visualiza-
tion skills affect mathematics achievement is mixed, but many investigators believe
that increased training and early experience with spatial visual ization can help girls,
especially in geometry.

Fennema and Ayer (1984) concluded that if spatial visualization skills do affect
the learning of mathematics, the influence must be extremely subtle; however,
other researchers have found strong relationships between spatial skills and
mathematics achievement test scores. (Stage et al. 1985)

Relatively large sex differences have been found on a test measuring the
rotation of objects in three-dimensional space. (Sanders et al., cited in Chipman
and Wilson 1985)

Exposure to different toys and recreational activities has been linked to sex
differences in spatial skills (Stage et al. 1985). Math readiness is linked to
preschool games and toys (blocks, construction sets, cars, tools, etc.) that lead
to an understanding of shapes and how things work. Males tend to have had
more experience with these types of toys than females have. (Grayson and
Martin 1988)

There is much evidence that spatial visualization skills can be trained (Stage et
al. 1985); yet this type of training is not usually made apart of the mathematics
curriculum. (Fox 1981)

Spatial visualization skills that require students to select three-dimensional
shapes that would be formed by folding two-dimensional shapes have been
found to be strongly related to mathematics achievement. (Chipman and
Wilson 1985)
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The activifies on the following pages are designed to give all students, but
espec ially female students, some of the practice and experience they need to sharpen
their spatial visualization skills. It is important to begin training girls at an early age,
while they are still performing on a par with boys.
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Strategies

The components of spatial visualization skills include memory of shapes, figure
completion, mental rotation of objects, finding hidden shapes, and the creation of
three-dimensional objects from two-dimensional patterns. The first six strategies
below, which will allow students to practice each of these skills, were suggested in
Blackwell's Spatial encounters workbook (see resource list following this section).

1. To help with memory of shapes, let students try to draw familiar objects from
memory or look at a picture and then try to remember the exact details of its
shapes.

2. To help with figure completion skills, encourage students to work jigsaw
puzzles or visualize shapes in clouds.

3. To help with mental rotation of objects, students can make stick figures of
geometric shapes with Tinkertoys or toothpicks and observe how figures look
when turned around.

4. To help with spatial memory and rotation, le t s tu den ts practice visualizing what
is behind them. Have them make a sketch and then check. Also, studying a
single picture and then trying to draw it as if it had been rotated 90 to 180
degrees is a good exercise.

5. To help with the ability to locate hidden shapes, students can try to distinguish
geometric shapes in simple pictures or even the clouds. They can also look for
common shapes in everyday objects and in stylized artwork.

6. To help with the ability to go from two-dimensional to three-dimensional
space, students can assemble models of toys.

7. Use a copy of Blackwell's Spatial encounters to allow students to practice the
various component skills that constitute spatial visualization.

8. Especially in the early elementary years, make sure that the girls in yourclasses
play with blocks, legos, and other mar4ulative building toys as much as the
boys do. To encourage girls to play with these toys, model that behavior.

9. In high school geometry, students organize and structure their spatial experi-
ences. Few elementary math cuticula stress informal geometry. Research
findings indicate that 5oth elementary and pre-geometry high school students
exhibit many misconceptions about shapes. The article by Burger (see resource
list) prc ,des several suggestions for activities that will help elementary
students become familiar with informal geometry concepts and prepare them
for geometry.

')25A...
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Activity

Fishing for a Shape

Objective To give students practice identifying three basic geometric shapes:triangle,
rectangle, and circle

Grade Level Grades 1-2 (see variation for grades 3-6)

Time 15 minutes

Materials Geometric picture on the following page

Procedure Duplicate one copy of the following page for each student. Students are to find,
identify, and color each shape in the picture according to the color key in the corner.
This can be used as an independent practice activity after a lesson on geometric
shapes or as a review activity. Many art books show pictures as compilations of
shapes, and you might use those for additional pictures.

Variation Depending on the ability of students, have them design their own pictures using only
circles, only rectangles, only triangles, or any combinations.

0
2 f ;



Color:A
red blue yellow

Reprinted, by permission, from Dr. Jim's elementary math prescriptions by James Overholt. Copyright 1978 by Goodyear Publishing Company, Inc.
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Activity

Closed Curve Art

Objective

Grade Level Grades 3-6

Time 15 minutes

Materials

Procedure

To draw and understand the definition of a closed curve; to become aware of
symetrical patterns

One sheet of 8 112" x 11" white or colored construction paper, scissors for each
student

Have each student fold his or her paper in half from the 11" side to the 11" side:

Keeping the paper folded and the fold at the bottom,

J

each student should write his or her name (first or last) in very large cursive letters.

Then have the student make a cut from the left through the fold and continue cutting
around the outside of the letters, being careful not to cut through thefold until he or
she reaches the last letter. Then, cut through the fold.

4*+ -**
These can be decorated with markers or crayons.

Variation Students can also draw other types of designs on their folded papers. For example:
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individual letters

[

Or

Lu_____dci

i

Or

Cut around the outside of the designs and unfold to create symmetrical mulusided
straight line designs.
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Activity

Dice Patterns

Objective

Grade Level

Time

Materials

Procedure

To practice spatial visualization skills by observing and constructing a three-
dimensional object

Grades 3-6

Variableup to 25 minutes

Heavy paper or cardstock, transparent tape or glue, scissors, several dice, copies of
the dice patterns on the following pages

This activity may be done individually or in two- or threc-person groups. Give each
group of students one die and copies of the dice patterns. Ask students to observe
the dice carefully. Do all of the dice have the same pattern of dots on their sides?
(that is, the one opposite the six, the two opposite the five, and three opposite the
four). Is there a pattern in the patterns? (opposite sidel always add to seven).

After students have observed the dice, ask them to decide which of the patterns
on the following pages could be cut out and folded to make a dice. Have students
verify their decisions by cutting each of the patterns out of heavy paper or cardstock.
The patterns should be cut on the solid outside lines, creased on all dotted lines, and
shaped with the edges glued or taped at the tabs. ("E" is the only pattern that can be
shaped into a cube.)

Variation Let advanced students design their own patterns. How many different patterns can
be folded into a dice with the correct number of dots on each side.
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Activity

Origami Box

Objective To improve visualization of three-dimensional objects from two-dimensional
diagrams

Grade Level Grades 4-6

Time 20 minutes

Materials One square piece of paper for each student (you can use wallpaper scraps), copies
of the "Origami Box" diat,,amed instructions on the following page

Pt .;edure 'Ns activity may be done individually, in pairs, or in groups. Give each student or
group of students a copy of the "Origami Box" instructions. Instruct each student
to follow the diagrams to construct an open box by folding the square piece of paper.
Demonstrate each step for students to assure more success and less frustration;
however, be sure that you let your students follow the directions and compiete the
exercise on their own.

Adapted from Math for girls and other problem solversby Diane Downie et al. Copyright
1981 by The Regents of the University of California. Used by permission.

234
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Handout

Origami Box

Start with
a square piece
of paper.

Fold all
four points in
to center.

Fold in the sides
where you just folded
in the points
fold on the fold
lines already there.

Fold ail four
corners up
and in.

Crease it
one way.

Turn it
over.

Crease it the
other way.

Fo d right and
lef sides up
so they meet in
the center
on top.

Tuck flaps to Open the center
inside and slot. Pull the
flauen entire two sides apart
figure. to form a box,

sharpening folds
as needed.

Fold in the
points to the
first fold line.

Lift those
flaps up in
the air.

Adapted from Math for girls and &ter problem solvers by Diane Downie ct al. Copyright 1981 by The Regents of the University
of California. Used by permission.
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Activity

Count the Shapes

Objective To help students discover the characteristics of single shapes

Grade Level Grades 4-6 (See variation for grades 2-3.)

Time 20 minutes

Materials Shapes drawing on the following page

Procedure The figure on ':ie following page contains a number of common shapes. Make a
copy for each student. Define and discuss the properties of various shapes. Then
ask students tc- count the numbers of triangles, quadrilaterals, and pentagons.

Variations 1. l.,et students draw their own puzzles and demonstrate the properties of these or
other shapes.

2. Variation for grades 2-3. Let students color all of the triangles one color, all
of the quadrilaterals a second color, and all of the pentagons a third color.

o ,
A- 6
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Resources

Blackwell, P. J. 1982. Spatial encounters: Exercises in spatial awareness.
Newton, MA: Women's Educational Equity Act Publishing Center/EDC.

A fun book for students of all ages who need to develop their spatial
visualization skills. Spatial encounters contains a variety of games and
exercises that involve figure completion, memory of shapes, am! rotation.
The book is particularly helpful for girls whose skills have been hampered
by lack of practice.

Burger, W. F. 1985. "Geometry." Arithmetic Teacher 32, no. 6: 52-56.
This article describes common misconceptions students hold about shapes
and suggest a number of activities to introduce them to informal geometry
and strengthen their skills in analyzing and classifying shap:',:s by their
properties. The article contains an excellent bibliography of materials and
activities useful in teaching informal geometry.

Crowley, M. L. 1987. "The van Hiele model for the development of geometric
thought." In Learning and teaching geometry, K-12, edited by M. M.
Lindquist, 8-12. Reston, VA: National Council of Teachers of Mathematics.

Manipulatives are used to help children understand geometric concepts in
the many activities suggested in this article.

Downie, D.; Slesnick, T.; and Stenmark, J. K. 1981. Math for girls and other
problem solvers. Berkeley: University of California, Math/Science Network.

The activities in this book encourage independent thinking and creativity
in mathematics. Students and teachers are encouraged to think about
problem solving in versatile ways and forms. Although this book was
originally designed for females, the activities are appropriate and interest-
ing to both boys and girls, ages 7-14.

Fraser, S., ed. 1982. SPACES: Solving problems ofaccess to careersin engineering
and science. Berkeley: University of California, Lawrence Hall of Science.

A collection of thirty-two c lassroom activities designed to stimulate
students' thinking about math-related careers, develop problem-solving
skills, and promote posi Live a ttitudes toward math. Activities are designed
for students in grades 4-10.

Hill,J. M., ed. 1987. Ceometryfo grades K-6: Readingsfrom Arithmetic Teacher.
Reston, VA: National Council of Teachers of Mathematics.

This collection of articles and activities from the Arithmetic Teacher
features a hands-on approach to teaching the foundation principles of
geometry to students in grades K-6.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote the
partic7pation of women in mathematics. Berkeley: University of California,
Iilath/Science Network.

This handbook assists educators in conducting teacher training to increase
awareness of the problem of female math avoidance, enhance female
interest and competence in mathematics and provide information about
opportunities for women in nontraditional careers. Ultimately, the pur-
pose of the program is to help teachers promote positive math attitudes and
bring about changes in the occupational patterns of women. The book
includes activities that increase girls' confidence in their math abilities and
relate the usefulness of matIl ematics to future career choices. An excellent
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sampling of strategy games, spatial activities, and logic problems is also
included, as well as bibliograph ies on problem solving in mathematics and
sex-fair counseling and instruction. Materials are suitable for grades 4-12.

S ilvey, L., and Smart, J. R., eds. 1982. Mathematics for the middle grades (5-9).
Reston, VA: National Council of Teachers of Mathematics.

This book was developed to aid teachers in promoting the mathematical
development of students in grades 5-9. The three sections of the book
cover critical issues in mathematics education, unique learning activhies,
and strategies for teaching problem solving.

Skolnick, J.; Langbort, C.; and Day, L. 1982. How to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.

This excellent resource examines the effect of sex-role socialization on
girls' math/science skills and confidence. It explains how attitudes,
parenting and teach i ng practices, stereotypical play activities and books,
peer pressure, and career and family expectations cause girls to question
their abilities in math ann science, and thus hinder their development in
these areas.

In addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activities
that may be used to encourage females in mathematics. These particularly
focus on increasing math confidence, spatial visualization skills, and
problem solving. Both parents and educators can benefit from this book.

Stenmark, J. K.; Thompson, V.; and Coney, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Family math
activiths will help you introduce parents and children to ideas that
improve their math skills and help them gain an appreciation for math.
Hands-on mathematical experiences provide families an opportunity to
develop problem-solving skills by using the following strategies: looking
for patterns, drawing pictures, working backwards, working cooperatively
with apartner, and eliminating possibilities. Spatial relationships (geome-
try), estimation , data interpretation (probability and statistics), and mathe-
matical reasoning are the mathematical concepts learned from Family
math. Materials suitable for ages 5-18.

n



Improving Test-Taking Skills

Although girls generally do as well as boys on tests that cover materials learned in
the classroom, their performance tends to be poorer than that of boys on national
math tests, such as the Scholastic Aptitude Test (SAT) or the American College
Testing Program (ACT). Many educators prefer to deemphasize the use of stan-
dardized tests; however, in today's educational climate, these tests can have a great
impact on students' futures. In some school systems, elementary students are
tracked based on standardized test scores such as the California Achievement Test
(CAT). Test scores also impact students' placement in advanced or enriched
programs, entrance to particular colleges, and awards of sch olars h ips or other forms
of financial aid for postsecondary school. Thus, even as we work toward better ways
of assessing student achievement, we still need to ensure that students know how
to do as well as they can on standardized tests. There are some indications from
research that girls may be attending to different cues and taking in too much
distracting information during testing. Others hypothesize that boys may do better
because Liey are more competitive and may be less anxious about performing under
pressure.

In results of recent national testing of high school students, boys out-scored
girls on the mathematics portion of the SAT by 47 points, which represents an
average score that was 10.4 percent higher for boys than for girls. On the ACT
mathematics subtest, boys' average scores were 15.5 percent higher than the
average scores for girls. ("Gaps persist between sexes" 1987)

Even when the SAT is given to seventh graders, there is a large difference (35
points) favoring boys; this difference cannot be explained by differences in
course-taking at school. (Fox 1981)

Some researchers have suggested that sex differences in math scores may be
due to content bias in the tests; others suggest that girls use a poorer test-taking
strategy than boys do. (Dwyer 1987)

Testing often represents a pressure-filled situation for students. Increased
evaluative pressure has been found to enhance the performance of boys, but to
impair the performance of girls. (Dweck and Gilliard, cited in Russo 1985)
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Slightly speeded tests which feature easy-to-hard item order favor male
students more so than any other item arrangement. In one study, girls
performed best when items were arranged in many small clusters ofeasy-to-
hard order. (Flake a al. 1982)

Female students generally experience significantly more test anxiety, as
measured by the Mathematics Anxiety Rating Scale, than do boys. (Flake et
al. 1982)

The following suggestions should help all students improve their test-taking
skills and should provide practice that will build a foundation to assist girls in
scoring better on national tests.

241
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Strategies

1. Vary the format of tests; give objective math tests.

a. Design a test supplying all the answers. Students need to work theproblems
to eliminate the incorrect answers.

b. Design a matching test. This works well, especially when teaching
properties in math.

c. Design a multiple choice test. Include choices of "not here" or "none of the
above" if you want to prevent guessing.

d. Design an oral math test. This can be dictated onto a tape. In the primary
grades, this can be useful for basic facts.

2. Let parentsknow from the beginning of the year how their child can get the most
out of your math class (see the parental involvement section). Send home
information about your grading p:ocedures and how or when you schedule
tests.

3. Provide frequent, mixed, cumulative reviews. Have an ongoing maintenance
program for previously learned topics.

4, Cover key topics before test-taking time.

5. There is usually more than one right way to do a math problem, SG accept a
students' alternative procedure if it and the solution are correct.

6. Encourage students to take time to work problems out with paper and pencil.

7. Don't always push for speed in solving math problems. Quickness doesn't
ensure correctness, and most good, interesting math problems require consid-
erable time for solution.

8. Determine how many problems you really need on a test to test what you want
to know.

9. Teach students the skills involved in test takingexamining problems for key
words, using a process of elimination, etc.

10. To help students learn to solve word problems, (a) have them rewrite problems
and (b) let them write their own problems for other students to solve.

11. Let students make up their own tests along with the answers. Constructing test
items helps students think through the steps involved in solving problems.
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12. To prepare students for standardized tests use the following strategies:

a. Know the territory. Take important features of the test and devise ways to
incorporate them into your teacher-made tests.

b. Go slow on the easy questions. Don't speed through easy questions to save
time for the hard ones. The easy questions often help students focus on
procedures.

c. Practice. Be sure students have the basic skills required on the test, and also
that they understand and have practice with the test's instructions and
answering format.

d. Let students feel you're confident that they'll do well.*

13. When a standardized test contains a series of questions based on a graph or
chart, students often spend too much time studying the material and may be
overwhelmed by superfluous information. Tell students to first skim the graph
for general content, then read the question.% then go back to the graph and look
for the answers. Incorporate these types of problems in your tests to give
students practice.

14. Sometimes word problems contain spelled-out numbers or values such as
dozen. Students often focus only on the numerals and overlook these written-
out numbers. To help them avoid these types of errors on standardized tests,
provide practice word problems that feature a combination of numerals and
written values.

Item 12 is from W. Kroen, "Make your students test savvy," in Instructor 96, no. 7: 66.
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Activity

Practice Test

Objective To familiarize students with the testing format and practice skills required for a
specific test

Grade Level Grades 1-6

Time 30-45 minutes for preparation, 30 minutes (variable) for activity

Materials Practice test

Procedure This activity requires extra time from teachers, but definitely helps students study
for a standardized test. Using the test format and type of problem(s) to be tested,
select two sample problems (similar, not actual test questions) from each area.
Design a practice test following the exact format of the standardized test. After the
practice test, it is crucial that the answers (for skill understanding) and test format
(for test-taking skills) be thoroughly reviewed with students. With very young
children it is especially important to go over the format and instructions many times
so that their anxiety will be reduced.
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Activity

Math Bowl

Objective To review skills to be tested

Grades 1-6

20 minutes for preparation, plus 20-30 minutes for the activity

3" x 5" cards

Grade Level

Time

Materials

fProcedure Depending on the type of testcumulative, standardized, criterion-referenced,
teacher-prepared, chapter test, and so forthselect sample problems. Put each
problem on a 3" x 5" card with the solution. Divide the class into teams with an equal
number of students with similar abilities. Problems can be given individually (as
in a spelling bee) until all members of a team have been eliminated or cooperatively
whereby the team decides on the solution. This activity is easily adaptable to all
levels of math, requires little work of teachers, and encourages students to review
on school time, not their time!
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Activity

"Test-Wiseness"Training

Objective To teach students how to score well on standardized tests

Grade Level Grades 4-6

Time 20 minutes per session

Materials Copies of "Hints to Make You 'Test-Wise" on the following page

Procedure Test-wiseness has been defined as the capacity to use the characteristics and formats
of the test and/or test-taking situation to obtain high scoresindependent of
knowledge about the subject matter of the test. In other words, a test-wise person
can increase his or her test scores by use of a number of strategies and attention to
cues that have little to do with the content of the test. The results of many studies
have shown that test-wiseness can be learned, that training is not effective until
students reach grade 4, and that 9-14 hours of training are best for maximum results.

Four skills have been found to produce significant improvement in the test
performance of elementary school children who have had little or no previous test-
taking experience with standardized achievement tests. These skills are following
directions, using time wisely, guessing strategies, and answer changing. In
addition, multiple choice questions allow the test-wise student to eliminate distrac-
tors by attending to cues unrelated to test content.

.

On the following page, some hints for students are listed that are partially based
on material from a 1986 article by Benson, Urman, and Hocevar (see resource list).

Before using these hints, make sure that they are appropriate for the standard-
ized tests you give; modify them if necessary 'or example, the s^cond hint under
"Following Directions" is only appropriate if questions are allowed throughout the
testing period. Some standardized legs require that no student questions be
answered once the test begins. The hint, "Do not leave any question blank" (under
"Using Time Wisely"), as well as all of the guessing hints are only good strategies
if there is no penalty or correction for guessing.

Go through the hints with students, helping them with examples from a
previous math test. You may want to have younger students practice only one
strategy at a time.

For a copy of a test-wiseness curriculum manual covering the four strategies,
write to Jeri Benson, Assistant Professor, Department of Measurement, Statistics,
and Evaluation, University of Maryland, College Park, Maryland, 20742.
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Handout

Hints to Make You "Test-Wise"

Following Directions

Read and listen carefully ICI directions before starting the test.

If you don't understand Imething about the test or how to fill it out, ask your teacher during the test.

Fill in only one answer for each question on the answer sheet.

Fill in the answer space t,ornpletely.

Using Time Wisely

Know how much time yt,u have to take the test.

First, answer all the questions you know.

Go back to the harder questions later.

Do not leave any question blank.

Guessing

Make your best guess instead of leaving a question blank.

When guessing, reread the questions carefully.

When guessing, read every option carefully.

Guess only after going through these steps.

Changing Answers

Change an answer when you know you marked it wrong.

Change an answer when another seems better.
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Activity

Math Words

Objective To write steps and solutions to problems for test review

Grade Level Grades 3-6

Time Variable-20-30 minutes

Materials Problems from textbook

Procedure Give each student a different set of p:oblems from a specific page in the text.
Instruct the student to fold a piece of paper in half (lengthwise). On the left side, the
student works each problem; on the right side, she or he explains in words, how to
solve the problem.

Use this activity with individual students as a check for tr^derstanding or in a
partner situation to help students who are having difficult. This technique is
es1 ;iallv effective in solving word problems, but is also helpial in breaking down
understanding of the multiple steps required in math problems.
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Resources

Benson, J.; Urman, H.; and Hocevar, D. 1986. "Effects of test-wiseness training
and ethnicity on achievement of third- and fifth-grade students." Measurement
and Evaluation in Counseling and Deveopment 18, no. 4: 154-62.

This article summarizes findings from a study on math achievement after
test-wiseness training. The study includes information from a test-
wiseness training manual and lists a number of strategies for students.

Grassick, P. 1983. Making the grade: How to score higher on ail scholastic tests.
New York: Arco.

Includes a number of tips and strategies for test-taking.
Kroen, W. 1987. "Make your students test savvy." Instructor 96, no. 7: 66.

A brief article that provides several suggestions to help students become
test-wise.

Margenau, J., and Sentlowitz, M. 1977. How to study mathematics. Reston, VA:
National Council of Teachers of Mathematics.

A study guide that gives math students suggestions for developing study
and test-taking skills. The guidz is illustrated with cartoons to appeal to the
junior high or high school student. Elementary teachers, especially those
of grades 4-6, may find some tips to pass along to their students.
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Part 5

Mathematics Promotion

This section of the guide contains ideas to help you promote mathematics as an
Important and worthwhile subject. It includes suggestions for

1. involving parents

2. working with counselors

3. working with administrators and other teachers to promote math throughout
your school
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Increasing Parent Involvement

Parents' attitudes and expectations for their children are probably the most impor-
tant factors in determining students' own attitudes, expectations, mathematics
participation, and achievement levels. We know that many p. 'ins treat boys and
girls differently. We also know that it can be extremely diffi s .at to involve some
parents in their children's education.

Parental attitudes are cruciai in determining a young woman's self-concept
regarding her abilities, interests and career goals. (Becker 1984; Wigfield
1983; Fox 1982)

Girls respond more than boys to parental expectations. (Burton et al. 1985)

Parents consider mathematics to be more impottant (Eccles [Parsons] et al.
1985) and more appropriate (Fox 1977) for boys than for girls; they believe
math is more difficult for girls than for boys, and that girls have to work harder
than boys in order to do well in math courses. (Eccles [Parsons ] et al., cited
in Stage et al. 1985)

Parents of students who eventually took more than the required math classes in
high school were perceived to have been more encouraging (Sherman et al.,
cited in Chipman and Wilson 1985); parental expectations and support fre-
quently differentiate students who continue in math from those who do not.
(Stallings 1985)

Perceived parental encouragement was strongly related to twelfth grade math
achievement, but it was not a factor at age 13 (Armstrong 1985). Sherman
reported a strong relationship between parental encouragement and measures
of mathematics achievement for g;ds, but not for boys. (Cited in Chipman and
Wilson 1985)

Support and encouragement from parents was a crucial factor in students'
decisions to elect mathematics courses in high school; for girls, the influence
of their fathers was greater than that of their mc.aers. Parents were found to
have lower expectations for girls than for boys and to foster mathematical self-
confidence and course-taking less fc,: girls than for boys. (Fox 1981)

The strategies described on the follc.wing pages are designed to help you involve
parents in their children's 1th education. Information to help modify some
parental attitudes towards girls and math is also provided.
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Strategies

1. As much as possible, try to communicate directly wiih parents about their
child's accomplishment, as well as problems. Use one or more of the activities
on the following pages to initiate contact with parents. Some teachers contact
parents only when there is a problem. When parents understand that you are
genuinely interested, they will become more involved with their child's math
education.

2. Use every oppottunityleuers, newsletters, phone calls, parent conferences,
and school visitsto educate parents about the importance of positive math
attitudes and eneouragement of their children.

3. If your school sends a newsletter to parents, write a brief column to educate
parents about math attitudes, and give them ideas for working with their
children in mathematics. If them is no newsletter for parents, suggest one to
your principal. Another alternative is to get together with other teachers and
produce a flier for parentseach issue can emphasize a different subject.

4. To encourage parents to join their children in interesting and fun math
activities, occasionally send home math puzzles and teasers. Some excellent
sources for these are the books Math for smarty pants and The I hate
mathematics book both by Burns, Games and puzzles for elementary and
middle school mathematics: Readings from the arithmetic teacherby Smith et
al. (see both books in the resource list), and individual copies of theArithmetie
Teacher magazine. Check the resource list from the section on problem solving
for other sources. Parents and students can work cooperatively on these
activities.

5. Another idea for using puzzles, games, and teasers is togo over the explanation
in class, then have students teach theirparents how to solve these mathematical
puzzles. Obtain parental cooperation before beginning the activity. The idea
here is to encourage students to master concepts by teaching them, and to let
parents observe their children's level of mathematical understanding.

6. Recommend thc books Family math by S tenm ark et al and How to encourage
girls inmath and science by Skolnick et al. toparents (see resource list). These
paperbound books are filled with interesting math activities designed for
parents anu :liild:en.

7. If some parents are interested, but don't know how to tutor their children in
math, you might want to hold a math help session for parents or a series of
sessions en particular math topics you'll be covering in the coming weeks.

8. Bring interested parents (especially mothers) into the classroom to help as math
aides. Enlist parents to help in special after-school tutoring sessions for
students needing additional assistance.

9. Hold special "math fun" sessions for parents and students. Allow for the single
parent or the child whose parents are unavailable but who could bring an older
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sibling, another relative, or other adult. (See Family math by Stenmark et al.
for additional information on planning and conducting these sessions. This
book is listed in the resource section.)

10. Hold a math careers night (or weekend workshop) for parents. Obviously, a
child in the early elementary years is not ready to plan a future career; however,
it is helpful to encourage parents to begin thinking about their child's options
and about theneed for math. It is particularly important that pa:ents understand
that their daughters will definitely need to have a sound math background. To
put together a career workshop you might work with your school counselor.
Also, consult the resource list in the "Math Relevance" section of this guide for
sources of information on math-related careers. The posters When are we ever
gonna have to use this? by Saunders and Dropping math? Say gooribye to 82
jobs by Wiggan (see resource list in the following section on working ;:ith
counselors) contain helpful information on this topic.
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Activity

Letter to Parents

Objective To establish communication with tiv pc of your students; to gain the support
of parents by informing them of your expectations for their child

Grade Level Grades 1-6

Time 30 minutes

Materials Letter to parents (see "Sample Letter to Parents" on the following page)

Procedure Develop a letter that briefly introduces you and your philosophy, informs parents
about your mathematics classroom requirements, invites their in volvemen t, and lets
them know when you are available for conferences. A sample letter is presented on
the following page; you can modify it to fit your needs. If you have access to a word
processor, you in ighi prefer to address each letter personally, and refer to the child
by name. Send a copy of the leuer home with each student early in the school year
so that you gain the support of parents at the beginning of the term.

Variation Send a series of letters throughout the year describing the student's progress and/
or giving parents more specific suggestions for involving their child in math,
providing encouragement, do's and dont's, etc.
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Handout

Sample Letter to Parents

September 19xx

Dear Parents:

I would like to introduce myself. I am , your child's grade teacher. (You might make
a statement here about how long you've been teaching or ihe length of time you've taught at this school.)

Your child's success in mathematics is very important, and our communication and support can make the
difference between her/his success or failure. Working as a team, we L.. n promote healthy and positive attitudes and
habits that help your child advance one or more academic years in math.

Below, I have listed some of the requirements of grade_ math. Also listed are some suggestions that will
help your child to succeed in math.

Classroom Procedure

Homework dailyI usually require approximately minutes per night.
Tests are given frequently. Students will be informed of the test two days prior to the test date.
Students are expected to attend class prepared with the necessary materials.

Suggestions for Helping Your Child Study Math

Provide a special quiet place free from distractions for study.
If possible, provide a calculator, and help your child discover the ways it can be used.
Expect homework to be done.
Try to keep your comments positive; give your child lots of encouragement.
From time to time, request to see the following:
An assignment notebook recording daily assignments.
Homework assignmentsyou need not check the calculations; look for iegible completion of the assignment.
Quizzes and tests.

Teacher Support

Computer grade reports will be sent home every other week.
Tests and quizzes will be sent home with your child.
Extra helpI am available daily before or after school by appointment.
I am available for a parent conference Please call the school at xxx-yyyy for an
appointment.

I want to invite you to visit our classroom and to communicate with mc about your child's math progress throughout the
year. Thank you for your support and I am looking forward to your child's successful year in math.

Sinc

I have reviewed this letter with my child.

Parent Signature
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Activity

Computer Gradebook for Reports to Parents

Objective

Grade Level

Time

To give stuthnts and their parents updated progress reports of their grades in math

Grades 1-6

Less than one hour ie set up, 20 minutes per week to enter scores (Once set up, the
benefits of this activity outweigh the time it takes initially.)

Materials Computer, printer, and gradebook program

Variation

Select a gradebook software program that will run on your,computer, and follow the
instructions to set up printouts of student scores and grades, as well as personal
messages to students or parents. For parent reports, write comments about student
progress, and ask students to obtain a parent's signature. You can send these
progress reports to parents two or three times during each grading period. Some
teachers offer extra credit to students for parent signatures. Some suggestions for
comments to parents are presented on thc following pages, which include examples
of printouts from the Gradebook Plus (Pro Version) program.

Reports can be personalized for students, with comments about their progress and
positive suggestions for improvement. Make sure that your comments stress your
belief that the student has the ability to learn math.

The following list includes a sampling of gradebook computer programs:

Gradebook Plus (Pro Version) (Apple II)
E.M.A. Inc.
P.O. Box 339
Los Altos, CA 94023

Apple Grade Book (Apple II)
Gradebook Dclux (Apple H)
Gradebook Average Reporter (TR S 89) (Commodore 64/128)
Learning Arts
P.O. Box 179
Wichita, KS 67021
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TO: FROM: Ms. Jones

Here is a progress report on your daughter's math A ork. She w ill be given five extra credit points if this is returned with
your signature on it by Friday.

Gina Jefferson's scores as of 10/5/89

1. Homework Sept. 15: 4/5
2. Decimals page 36: 4/5
3. Aading Decimals page 40: 4/5
4. Estimating Decimals page 44: 5/5
5. Homework Sept. 25: 4/5
6. Quiz--Decimals: 9/10

Total Possible Points: 56/66

Parent's Signature

7. Homework Sept. 28: 5/5
8. Subtracting Decimals: 3/3
9. Using Data from Map: 7/8

10. Homework Oct. 1: 4/5
11. Quiz-Adding Decimals: 7/10

84.8% = B

TO: FROM: Mr. Smith

I am pleased to report that since our telephone conference, Jennifer's math achievement has Improved; your support has
made the difference. Jennifer has brought her failing grade up to a passing grade. With three more weeks in this grading
period, I am hoping to see even more improvement.

Jennifer Jackson's scores as of 10/15/89

1. Homework Sept. 15: 3/5
2. Decimals page 36: 3/5
3. Adding Dc^;mals page 40: 2/5
4. Estimating Decimals page 44: 0/5
5. Homework Sept. 25: 4/5
6. Quiz-Decimals: 8/10

Total Possible Points: 43/66 65.2% = D

7. Homework Sept. 28: 3/5
8. Subtracting Decimals: 3/3
9. Using Data from Map: 6/8

10. Homework Oct. 1: 4/5
11. Quiz-Adding Decimals: 7/10

TO: FROM: Ms. Russell

Here is a progress report on your daughter's fifth grade math work for the last grading period. Although Mary Ann is
currently passing, her grade has recently fallen from a C to a D, and she appears to be having difficulty with decimals.
I have some suggestions for supplementary activities that you can do with Mary Ann at home to strengthen her decimal
skills. Please call me at xxx-yyyy, so that we can discuss this matter,

Mary Ann Bourne's scores as of 10/15/89

1. Homework Sept. 15: 3/5 7.
2. Decimals page 36: 3/5 8.
3. Adding Decimals page 40: 2/5 9.
4. Estimating Decimals page 44: 3/5 10.

5. Homework Sept. 25: 3/5
6. Quiz--Decimals: 6/10

Total Possible Point: 40/66 60.6% = D

Homework Sept 28: 3/5
Subtrvting Decimals: 2/3
Using Data from Map: 6/8
Homework Oct. 1: 3/5

11. Quiz-Adding Decimals: 6/10

0
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Activity

Telephone Calls to Each Parent

Objective To establish personal communication with parents to obtain their support and
involvement in the educational process

Grade Level Grades 1-6

Time 5 minutes per student once or twice per year, fora total of approximately three hours

Materials Telephone and positive comments about each student

Procedure Set aside three one-hourperiods in the evenings or on weekends to make a personal
call to each parent. You might begin by saying, "Hello, this is Ms. Rey. I am your
daughter's math teacher. May I have five minutes of your time to explain our math
program?" Continue by explaining that working with the 1,:rent helps their child
suceed in math.

Topics you may want to cover briefly include:

Variation

1. You are pleased to have their child in your math class.

2. You have a goal that their child grow one or more academic years in math.

3. Explain homework, testing procedures, and the need for parents to set up aquiet
place to study at a prescheduled time daily.

4. Explain grading procedures.

5. Explain standardized or criterion testing that is done yearly in your school
system.

6. Let parents know when you are available for conferences and how to make
appointments.

7. Ask parents to make positive comments to their child about math, Particularly
stress the need to be supportive and encouraging, but to let the student do his
oi her own work. Close by inviting parents into the classroom during a math
lesson at a prescheduled time.

If parents ask for general information about helping their child, suggest some
of the resources listed at the end of this section, such as Family math by Stenmark
et al. You may also want to ask if parents notice thattheir child is having aproblem
with some specific math skill. If so, offer suggestions to help (see strategies in this
section).

If you feel some parents may not like being called at home, you might want to
send a note home announcing that you will be calling.

You may elect to call just lie parents who missed open house.

0
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Activity

Open House

Objective To involve parents in their children's math education

Grade Level Grades 1-6

Time Variable

Materials "Tips for Parents of Girls" handout on the following pages

Procedure In addition to your usual presentation at the school's open house, give copies of one
or more "Tips for Parents" sheets to the parents of girls. Encourage the parents of
boys to take the sheets also.

Variations 1. Starting with these handouts, prepare others and mail them to parents through-
out the school year. Or, use the information to create articles for the school
newsletter.

2. Modify and develop for parents of boys.
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Handout

Tips for Parents of Girls

Build Positive Attitudes toward Mathematics

Girls respond more than boys to parents' expectations and aspirations for themhave high expectations for her.

Math can be a difficult subject, but it's no more difficult for girls than for boysbe sure you don't give the impression
it is.

Get across the message that all studentsboth boys and girlshavc to practice to develop their math skills.

Let your daughter know you think she has the ability to learn math concepts and skills. Never indicate that you feel she
is incapable.

Encourage her to do well in math and to expend effort; praise her for her learning accomplishments, but not just for

To develop her confidence, make sure she practices math skills. Let her know that persistence is a big part of math
success.

Recognize her abilities, and show her you have confidence in her. Take an active interest in her education.

Let her know that you believe math is just as important for girls as for boys.

Whenever possible, help her see how math can be used at homefor example, counting the number of place settings
needed for dinner, dividing a pie, or deciding which items to purchase.

Communicate to her that girls can do anything, and that she can have any career she chooses.

Foster Sound Mathematics Learning Strategies

If your daughter becomes frustrated and feels she just can't do math, don't go, e in to her tears. Be calm and supportive,
while encouraging her to work through the problem.

When she's experiencing difficulty, ask questions that focus on w hat she does 1, now about the problem; don't give her
the answer or tell her how to solve the problem.

Try to help set goals that focus on understanding math and learning to apply the concepts, not just on getting a particular
grade or test score.

Encourage your daughter to be independent; help her feel good about taking intellectual risks. Let her know it's okay
to fail, and that we learn from our mistakes.

Help her practice estimating and then measuring or counting to check outlier ;.stimations; e.g., how wide is the TV screen,
which is fartherthe grocery store or the movie theater, how many flowers are there in the gureen, etc.
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Make sure that math practice at home has a problem sok ing orientation. For example, "Ifyou need to get to school by
8:15 A.M., and it takes 25 minutes to get there, w hzn do y ou need to leav e?" Lct her practice her math skills on all sorts
of "around-the-house" problems.

Encourage her to use objects, or manipulativ es to reason out problems and to learn basic skills. For example, use marbles,
buttons,' 'ocks, etc. to help your child see how division works.

Encourabc her to draw diagrams of math problems. Draw ing a picture often hclps give meaning to the problem's words
and helps the student "see" a solution.

Toys, Games, and Computers

If possible, provide a calculator, and help your daughter explore its many and varied uses.

If possible, give your daughter access to a computer, and help her learn to use it.

Find software games that teach math concepts and are full ..nd interesting for girls. (Ask her math teacher for a list of
possibilities.)

Encourage her to play with blocks, erector sets, and other "mascuhne" toys that tea(' a spatial relationships Don't label
toys as being "for boys" or "for girls," but "for children."

Find books of math puzzles and games; use them to help her learn math concepts and practice skills in an intersung an
pleasurable way.

Play games with her. For example, the game, Master Mind can strengthen logical-thinking and problem-solving skills.
Jigsaw puzzles can help with shape recognition and memory.

Provide Role Models

Become a role model for your daughter. Show by your actions that y ou enjoy and are competent using mathematics.
Avoid telling her you are "no good" at math, no matter how ,;ou actually estimate your own skills.

Whenever possible, both parents need to model diverse roles, so that their daughter will see males and females doing
nontraditional activities; for example, father fixing dinner or taking care of the baby, mother repairing a broken apphance,
balancing the checkbook, or mowing the lawn.

Use books and stories to introduce women in mathematics and science.

Discuss women's traditional and nontraditional roles as depicted on TV. Help your daughter learn that each person is
uniqt.,:' and that she does not need to follow a traditional path in planning her future.

Provide magazines that show women in math-related careers.
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Resources

Burns, M. 1982. Math for smarty pants. Boston: Little, Brown.
This book contains a wide range of accessible activities presented in an
entertaining format. It would be particularly useful for expanding upper
elementary students' perceptions of mathematics.

Burns, M. 1975. The I hate mathematics book Boston: Little, Brown.
For those students who "seemingly" hate mathematics, this book provides
many relevant activities to boost confidence and aspirations. Positive
attitudes toward mathematics develop as students experiment with and
investigate the uses of mathematics in solving everyday problems. Suit-
able only for upper elementary students.

Jensen, R., and Spector, D. 1984. Teaching mathematics to young children.
Englewood Cliffs, NJ: Prentice-Hall.

This teacher and parent resource suggests many activities that can be used
explore math concepts with young children. The suggested vehicles for

math instructionincluding manipulative and creative movements, art
activities, and gamesallow children to tackle new ideas while develop-
ing problem-solving skills. Chapters and activities are organized from
concrete to abstract, so that young children may master mathematical
concepts and gain confidence in learning.

F isebeig, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to pm lote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to increase
awareness cf 'he problem of female math avoidance, enhance female
interest and competence in mathematics, and provide information about

pportunities for women in nontraditional careers. Ultimately, the pur-
poseof the program is to help teachers promote positive math attitudes and
bring abotit changes in the occupational patterns of women. The book
includes a., vitics that increase girls' confidence in math abilities and
relate the usefulness ,)fraathematics to future career choices. An excellent
sampling of strategy games, spatial Lctivities, and logic problems is also
included,as well as bibliographieson problem solving in mathematics and
sex -faircounscling and instruction. Materials are suitable forgrades 4-12.

Krinberg, N., and Stenmark, J. 1984. "Debunking the girls-can't-do-math myth."
Family Learning 1, no. 3: 94-95.

This one-page article could be used as a handout for parent conferences.
Especially written for parents, the paper stresses the importance of math
education for girls and gives specific suggestions on how parents can
encourage their daughters to achieve in mathematics.

National Institute of Educatica. n.d. Help your child learn math. Reston, VA:
National Council of Teachers of Mathematics.

This excellent brochure stresses to parents of students, grades K-4, how
they can reinforce essential math skills in counting, estimation, and
identification and cJrrection of mistakes.

Reys, B. 1982. Elementary school mathematics: What parents should know about
estimation. Reston, VA: National Council of Teachers of Mathematics.

This book explains the importance of estimating skills by using real-life
situations and provides techniques and hints for teaching the skills to
children.
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Reys, B. 1982. Elementary school mathematics: What parents should know abort
problem solving. Reston, VA: National Council of Teachers of Mathematics.

This book is full of specific problem-solving techniques ty; well as ideas
for real-life experiences that can help children integrate classroom mathe-
matics with their worlds.

Scott-Jones, D., and Peebles-Wilkins, W. 1986. "Sex equity in parenting and parent
education." Theory into Practice 25, no. 4. 235-42.

This article is from an issue devoted entirely to the topic of sex equity and
education. It is an excellent resource for information about parents' role
in the process of sex-role stereotyping. It provides excellent background
reading for teachers and counselors who will be working with parents to
promote math for girls.

Skolnick, J.; Langbort, C.; and Day, L. 1982. //ow to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.

This excellent resource examines the effect of sex-role socialization on
girls' math/science skills and confidence. It explains how attitudes,
parenting and teaching practices, stereotypical play activities and books,
peer pressure, and career and family expectations cause girls to question
their abilities in math and science, and thus hinder their development in
these areas.

In addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activities
that may be used to encourage females in mathematics. These particularly
focus on increasing math confidence, spatial visualization skills, and
problem solving. Both parents and educators can benefit from this book.

Smith, S., and Backman, C., eds. 1975. Games and puzzles for elementary and
middle school mathematics: Readings from the Arithmetic Teacher. Reston,
VA: National Council of Teachers of Mathematics.

This book contains more than 100 articles on the use of games and puzzles
to capture student interest and imagination.

Stenmark, J. K.; Thompson, V.; and Cossey, R. 1986. Family math. Berkeley:
University of California, Lawrence Hall of Science.

If mathematics promotion is a goal of your teaching, Family math
activities will help you introduce parents and children to ideas that
improve their math skills and help them gain an appreciation for math.
Hands-on mathematical experiences provide families an opportunity to
develop problem-solving skills by using the following strategies: looking
for patterns, drawing pictures, working backwards, working cooperatively
with a partner, and eliminating possibi I ities. Spatial relationships (geome-
try), estimation, data interpretation (probabilityand statistics), and mathe-
matical reasoning are the mathematical concepts learned from Family
math. Materials suitable for ages 5-18.
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Working with School Counselors

If your district has elementary school counselors, they can be valuable allies to assist
you in presenting information on math-related careers to students and in encourag-
ing girls to continue math studies and consider math-related careers. However,
counselors at the elementary level typically don't have access to the students on a
regular basis. Often, they need to be invited into your classroom. Before doing this,
it is important that you determine your school counselor's attitudes toward girls and
mathematics. Many counselors hold stereotyped views about appropriate occupa-
tions for women and about females' math abilhies. Out of "concern," many
counselors steer girls away from mathbelieving it is "too difficult" or "not
appropriate" for them.

Counselors provide boys more explicit rewards, encouragement, and rein-
forcement for learning mathematics and for considering math-related careers
than they do for girls. In one study, counselors admitted they had discouraged
girls from taking advanced math classes because of their own stereotyped
attitudes toward women and math. (Stage et al. 1985)

Counselors appear to haveeither a neutral or a negative effect on girls who want
to pursue math-related careers. (Armstrong 1980)

Several studies of women who pursued mathematics study and careers indicate
that counselors often provided no encouragementsome even attempted to
discourage girls from pursing mathematical or scientific careers. Counselor
encouragement was significantly related to advanced mathematics course
enrollment of twelfth grade boys, but not girls. (Fox 1981)

Casserly found that many guidance counselors still believe that careers in
mathematics are more appropriate for males. (Cited in Fox 1981)

The strategies on the following pages will give you some suggestions for ways
you can both subtly educate and enlist the help of counselors in your efforts to
increase all students' awareness of math usefulness and math-related c. 'reers.
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Strategies

1. Establish a link with your school counselor; try to make her or him your ally
in encouraging girls in math. If your school counselor is too busy with
emotional and abuse problems, try to enlist the help of a middle or high school
counselor from one of the schools yours feeds into.

2. Talk with your school counselor abou t girls and math on an informal basis. Try
to determine your counselor's attitudes. If you find your counselor holds
stereotypical views on women and math, try to debunk these myths in a
nonconfrontational way. Counselors often have not been exposed to a great
deal of mathematics during their education. Let them know how important it
is that girls feel confident about math, learn about its usefulness for them and
their futures, and avoid stereotyping math as a "male" subject.

3. Provide your counselor with some good reading materials on girls and math.
For example, the first three chapters of How to encourage girls in math and
science by Skolnick et al. contain an excellent summary of the issues involved.
Check the resources list at the end of this section for more suggested readings.

4. If your counselor does not already have some good information on math and
careers, suggest some sources. Again, check the resource list in the section on
math-related careers. Although the two posters When are we ever gonna have
to use this? by Saunders and Dropping math? Say goodbye to 82 jobs by
Wiggan are probably too advanced for all but fifth or sixth graders, they are
excellent ways toprovide counselors with information about the imporianceof
mathematics.

5. Enlist your counselor's help in building a library containing math-related
career informeon for students.

6. Ask the counselor to visit your class and present lessons on stereotyping or on
math and careers. The resource list contains some excellent materials with
suggested awareness activities suitable for all grades. Also, you rnighosk your
counselor to co-teach lessons on stereotyping with you.

7. Enlist the counselor's support in identifying sites for math occupations-related
field trips and/or positive female role models who can visit your classes to talk
about their math-related careers.

8. Ask your counselor to nelp you hwolve parents in encouraging their daughters
in math. Ask him or her to assist in developing activities for parents, writing
a co!umn about girls and math for your school newsletter, or speaking to parent
groups.
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Askew, J. 1982. The sky' s the limit in math-related careers. Newton MA:
Women's Educational Equity Act Publishing Center/EDC.

This interesting book describes contemporary women in highly math-
related occupations. Each of the chapterscomputers, engineering,
finance, math education, research mathematics, and statisticsincludes
several pictures and quotes from women about their jobs and the satisfac-
tion they receive from them. Content is suitable for upper elementary
students.

Casserly, P. L. 1983. "Encouraging young women to persist and achieve in
mathematics." Children Today 12, no. 1: 8-12.

Casserly's article summarizes the factors that enhance or inhibit young
females in their study of mathematics. Many strategies for elementary
classrooms, counselors, and parents are discussed.

Kaseberg, A.; Kreinberg, N.; and Downie, D. 1980. Use EQUALS to promote the
participation of women in mathematics. Berkeley: University of California,
Math/Science Network.

This handbook assists educators in conducting teacher training to increase
awareness of the problem of female math avoidance, enhance female
interest and competence in mathematics, and provide information about
opportunities for women in nontraditional careers. Ultimately, the pur-
pose of the program is to help teachers to promote positive math attitudes
and bring about changes in the occupational patterns of women. Thebook
includes activities that increase girls' confidence in their math abilities and
relate the usefulness of mathematics to future career choices. An excellent
sampling of strategy games, spatial activities, and logic problems is also
incl uded, as well as bibliographies on problem solving in mathematics and
sex-fair counseling and instruction. Materials are suitable for grades 4-12.

Massialas,B. 1983. Fair play: Developing self-concept anddecision-making skills
in the middle school: Decisions about mathematics (Student guide). Newton,
MA. Women's Educational Equity Act Publishing Center/EDC.

Decisions about mathematics includes many real-life activities to interest
middle school students and to promotemath-relatedcareers. Activities are
organized around the topics of "math and money,""collecting and analyz-
ing data," and "your future."

Sargent, A. G., ed. 1985. Beyond sex roles. 2d ed. St. Paul, MN: West.
Exercises and information in this book may be used by individual readers
or groups to become aware of the sources, scope, and magnitude of female/
male sex roles. Although many of the activities require modifications to
be suitable for grades K--6, the book contains an excellent discussion of the
ways sex roles are learned and reinforced by society. The chapter by Russo
on the sex-role socialization process provides particularly good back-
ground information.

0 6 6
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Saunders, H. 1981. W hen are we ever gonna have to use this? Chart. Palo Alto, CA:
Dale Seymour Publications.

If you want a quickanswer for the students' p:overbial question "When are
we ever gonna have to use this?", order this attioctively done wall puster.
The chart gives students information on just which carecrs require knowl-
edge of specific math concepts. The chart can also be useful for developing
your own math-in-careers activities.

Saunders, H. 1980. "When are we ever gonna have to use this? Mathematics
Teacher 73, no. 1: 7-16.

An interesting article relating Saunders's f. .dings on use of specific math
processes an concepts in 100 different occupations. The article also
contains a selection of word problems based on the occupational uses of
math. Although many of the problems are too difficult for elementary
students, they can provide ideas for developing your own occupation-
related problems.

Scott-Jones, D., and Peebles-Wilkins,W. 1986. "Sex equity in parenting and parent
education." Theory into Practice 25, no. 4: 235-42.

This article is from an issue devoted entirely to the topic of sex equity and
education. It is an excellent resource for information about parents' role
in the process of sex-role stereotyping. It provides excellent background
reading for teachers and counselors who will be working with parents to
promote math for girls.

Skolnick, J.; Langbort, C.; and Day, L. 1982. How to encourage girls in math and
science: Strategies for parents and educators. Palo Alto, CA: Dale Seymour
Publications.

This excellent resource examines the effect of sex-role socialization on
girls' math/science skills and confidence. It explains how attitudes,
parenting and teaching practices, stereotypical play activities and books,
peer pressure, and career and family expectations cause girls to question
their abilities in math and science, and thus hinder their development in
these areas.

Tn addition to the summary of the socialization process, the book
contains a variety of compensatory educational strategies and activitiPs
that may be used to encou, age females in mathematics. These particularly
focus on increasing math confidence, spatial visualization skills, and
problem solving. Both parents and educators can benefit from this book.

Wiggan, L., ed. n.d. Dropping matt? Say goodbye to 82 jobs. Chart. Canada:
Toronto Board of Education, Mathematics Department.

A brightly colored 18" x 24" poster that displays, in graphic form, each
level (in the Canadian 3chool sy.:item) of mathematics required for 82 jobs.
You can easily relate the levels to those in the United States. The poster
is suitable for students in grades 5-12.
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Working with Administrators
and Other Teachers to
Promote Math in Your School

A school administrator's views on the relative importance of mathematics for
students can help or hinder you in promoting math as an interestiag and worthwhile
subject. Although reading is also an extremely important subject, the recent
emphasis on reading across the curriculum has sometimes resulted in the de-
emphasis of mathematics. It is important that you work with your school adminis-
trators to give mathematics a "high profile" and to provide recognition for students
who are high achievers or who have demonstrated strong gains in math achieve-
ment.

Schools can affect mathematics course enrollment and achievement through
availability of math courses and programs. (Chipman and Wilson 1985)

Early identification of mathematically able students and academ ic tracking are
among the most favorable school conditions for female students' later enroll-
ment in advanced math classes. (Casserly, cited in Chipman and Wilson 1985)

Girls in schools with accelerated science programs showed unexpected gains
in math achievement. (Casserly, cited in Chipman and Wilson 1985)

Although academic tracking has been found to be a favorable condition for
female students enrolled in advanced math classes, it is important to note that
tracking may be detrimental for many students. Studentsaresometimes tracked into
homogeneous "below average"or low-achievement groups based on their standard-
ind test scores. In some school systems, this tracking becomes an almost
permanent placement that restricts students from advancing to higher level math
courses. Because they have not had the background in earlier years, these stuients
find themselves unable to enter academic college prep math classes in high school.
The ideal school sit,lation is one in which each student is challenged at his/her own
level of ability, and each is allowed to reach her/his maximum achievement in all
subjects.

The following strategies can be used to enlist administrator support, work with
other teachers, provide personal recognition for math students, and generally
promote mathematics in your school.
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Strategies

1. Your principal can set the tone for promoting math in your school and can act
as an advocate for teachers. Enlist your principal's support in promoting
mathematics, especially for girls.

2. Make sure your principal understands how important learning computer
programming is to your students' futures. Lobby for a modern computer lab
with up-to-date equipment and software.

3. Ask your principal to provide personal recognition to students who have made
outstanding progress in math (see activities on the following pages).

4. Your principal may have developed excellent ties with people in business and
industry. Enlist thei, aid in selecting and contacting outside speakers who can
serve as role models for girls in math.

5. Often elementary teachers need time to develop their math-teaching skills; e.g.,
learning to :ncorporate manipulatives, and so forth. Urge your principal to
make staff developm ent activities in mathematics a priority for teaching in your
school and to provide adequate release time for teachers who wish to partici-
pate.

6. For girls with high math ability, early identification, homogeneous grouping,
and accelerated math programs have been found to be extremely positive
factors in promoting later math study and careers. The earlier the acceleration
is accorr plished in elementary school, the better, according to Casserly (1983).
Enlist your principal in efforts to design an accelerated math program for those
students who are unchallenged by the regular mixed-ability classroom.

7. As suggested with counselors, talk with other teachers and adminisirators in a
nonthreatening way about girls and math. Try to help them understand the
importance of teacher expectations and interaction patterns as well as math
confidence-building for girls. Make sure they're aware of how important math
is for girls' futures, so that they don't "let them off the hook" when it comes to
learning mathematics.

3. Form a math promotion team of teachers, counselors, and administrators in
your school. Get together to brainstorm ideas on how you can build a positive
school climate for mathematics and how you can provide recognition and
rewards for students' accomplishments in mathematics.

9. Help other teachers strengthen the math curriculum in your elementary school
by incorporating a problem-solv ing approach to math. Make sure they don't
ignore teaching word problems.

10. Ask one or more other teachers to participate with you in the exercises to assess
teacher-student interaction patterns described in the "Learning Environment"
section of this guide.
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11. Suggest aim other teachers also conduct stereotype awareness activities with
your school counselor in their classes.

12. Enlist other teachers to help you carry out a research project to determine
whether students in your school hold stereotypical views about appropriate
careers and roles for women. The resource list following these strategies
contains references with activities mat wia help you do this.

13. Work with other teachers to develop ways yr. can incorporate mathematics
into other subjects; for example, using math-re:qted activities in history class,
assigning readings about women mathematicians, ha :ing students write about
mathematics, using math in science projects, and so forth. These activities will
help students see how mathematics relates to and can be used in almost every
other school subject. Check the resource list for curriculum guides and
programs that integrate math into science and language arts.

14. Use your math team to monitor students' progress as they move from teacher
to teacher through the elementary grades.

15. If other elementary teachers feel uncomfortable with math, help organize
nonthreatening peer teacher sessions where they can practice and develop their
own math skills in a supportive, nonjudgmental environment.

16. 110p your school librarian build a collection of mathematics materials. This
could include books about women and mathematics, integrating math across
the curriculum, games and puzzles, and materials about math-related careers.
Check the resource list for suggestions.

17. To provide personal reporting of students' math accomplishments, select a
schoolwide"Math Student of the Month"orbonor an outstanding math student
from each grade. Ask teachers to submit the names of one or two students who
have shown outstanding performance or improvement in math. Usea commit-
tee of threean administrator, counsel or, and teacherto select the best of the
candidates based on teacher recommendations. Take a photo of the student(s)
and place it on the school's main bulletin board. State that "Susan Kelly Is the
Math Student of the Month." Issue certificates of merit to the winner and the
runners-up.

18. Place a problem of the month on the bulletin board, and let students provide
solutions. As much as possible, use problems that allow more than one
solution. Encourage students to incwde diagrams with their problem-solving
strategies.

19. Use school newsletters to provide information on outstanding math students,
math ch,b activities, math-related guest speakers, or math field trips.

20. Inform the editors of your school district publications about math news or math
club activities in your school.

21. At the end of the school year when students are recognized for accomplish-
ments at awards assemblies, make sure that math is not forgotten.

90-7 nA., t u
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Activity

Letters from the Principal

Objective To involve adminstrators in the promotion of mathematics; to provide a special
opportunity for parents to have their children recognized by educators in a simple,
yet important manner

Grade Level Grades 1-6

Time 30-60 minutes

Materials Positive comments about students' math performance

Procedure Personal communications from the school to parents and students help promote a
positive, caring image of our schools. Ask your principal to write lmers (see
examples on the following page) and personally give them to students who complete
a given grading period with grades in the top five (or whatever number you select)
oftheirmathclass. Often theprincipaldoesnothavean opportunity to meetstudents
and commend them for their success in mathematics. Students should take these
letters home. Parents can also use this as an opportunity to encourage their children.

Variation Ask youi principal to write letters and personally give them to students who have
improved significantly in your math ciass. This might include any student who was
previously fail ing and who is now passing , or one whose math grade has risen at least
one grade point. These letters should be typed on the school's finest letterhead and
copies placed in the students' files.
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November 19, 19XX

Dear Ms. Roberts:

Tami's math teacher, Ms. Jones, tells mc that Tami ranked in the top five of her math class for the first grading
period. I'm sure you must be as proud of Tami as we are. Ms. Jones joins me in congratulating Tami on this
achievement, and we urge her to keep up the good work.

Sincerely,

John R. Russell, Ed.D.
Principal

24 April 19XX

Dear Mr. Green:

Kathleen's math teacher, Ms. Smith, tclls me that Kathleen has improved tremendously this year. Her attendance is
a lot better, and her classwork and class participation have enabled her to raise her grades to As and Bs. She has
been a real contributor to the class.

I join Ms. Smith in congratulating Kathleen and encouraging her to keep up the good work.

Sincerely,

Mary R. Lewis, Ed.D.
Principal

2 72
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Activity

Principal-Student Conversations

Objective To provide students with a feeling of accomplishment by having the principal
personally acknowledge eleir math performance

Grade Level Grades 1-6

Time Variable.

Procedure Ask your principal to talk to students who are performing on a praiseworthy level
in your math class or are showing significant improvement. Ask your principal to
encourage these students and to relate the importance of mathematics to success in
life, especially for girls.

Variation Send a group of students to visit the principal to explain a completed math projec t.
The project could include a class survey, graph, probability experiment, set of
student-constructed problems, etc. Let students take turns explaining parts of the
project.
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Resources

Casserly, P. L. 1983. "Encouraging young women to persist and achieve in
mathematics." Children Today 12, no. 1: 8-12.

Casserly's article summarizes the factors that enhance or inhibit young
females in their study of mathematics. Many strategies for elementary
classrooms, counselors, and parents are discussed.

Cheek, H. N., ed. 1984. Handbookfor conducting equity activities in mathematics
education. Reston, VA: National Council of Teachers of Mathematics.

In this handbook, the problem of underrepresentation of females and
minority group members are discussed, and several programs designed to
promote equity are described. Th e book also includes a comprehensive list
of publications, materials, and organizations that can serve as resources.

Coombs, B.; Harcort, L.; Travis, J.; and Wannamaker, N. 1987. Explorations.
Menlo Park, CA: Addison-Wesley.

A mathematics program based on learning through the use of manipula-
Lives and interacting with the environment. Programs for K-2 and 3-6
integrate math and language arts.

Howard, B. C. 1982. Mathematics in content areas (MICA): A teacher training
approach. Washington, DC: Office of Education, Teacher Corps.

This resource details an agenda for an in-service program to develop
elementary and secondary teachers' mathematical abilities and to help
them integrate and teach mathematical concepts across the curriculum.

Tyree, E.; Newman, J.; Motomatsu, N.; Egbers, E.; and Dallas, S. 1983. Mathemat-
ics equity: A resource bcok. (Report no. SE 043 564). Washington, DC:
National Institute of Education. (ERIC Document Reproduction Service no.
ED 237 351)

This publication contains a summary of current research on equity in
mathematics education, selected readings, a description of programs for
providing equity, and a list of resouizes.

Wheeler, M. 1986. Mathematics library: Elementary and junior high school.
Reston, VA: National Council of Teachers of Mathematics.

This is a useful purchasing guide for teachers and librarians. It contains
an annotated bibliography of children's math books.

Wiebe, A., and Hillen, J., eds. 1986. AIMS Newsletter. Fresno, CA: AIMS
Education Foundation.

This newsletter describes the AIMS (Activities that Integrate Math and
Science) program. The program includes a wide range of science and math
activities and focuses on the integration of learning experiences, problem-
solv ing activities, and cooperative learning.
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