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ABSTRACT ’

This Unified Sciences and Mathematics for Elementary
Schools (USMES) unit challenges students to improve the safety and
convenience of a pedestrian crossing near a schapl. The challenge is
general enough to apply to many problem-solving situations in
mathematics, science, social science, and language arts}at any
elementary school level (grades 1-8). The Teacher Resource Book for
the unit is divided into five sections., Section 1 describes the USMES
approach to student-initiated investigations of real problems,
including a discussion of the nature of USMES "challenges.” Section
11 provides an overview of possible student activities with comments
on prerequisite skills, instructional strategies, suggestions when ,
using the unit with primary grades, a flow chart illustrating how ’
investigations evolve from students' discussions of pedestrian
crossing problems, and a hypothetical account of intermediate-level
class activities. Section IIl provides documented events of actual
class activities from grades 2, 4, 4/5, and 6. Section IV includes
lists of "How To" cards and background papers, bibliography of
non-USMES materials, and a glossary. Section V consists of charts
identifying skills, concepts, processes, and areas of study learned
as students become involved with the activities. (JN) '
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* lReproductions supplied by EDRS are the best that can be made *
* ' from the original document. *

¢

AR AR AR R AR R R R R R IR R R AR RN R R AR KRR AR AR A ARR AR AR RRRRRRA A AR RN R RRR

-




This material is based upon research supported by the Natio

Science Foundation under Grant No. SED689-01071. Any opinion
findings, and conclustons or recommendations expressed in ths N
publication are those of the authors and do not necessarily reflect
the views of the National Science Foundation. f




o = \

» 3 Contributors : \ : .‘

" USMES Central Staff
- - . . . -

~

Barle Lomon, Project Director % -« ., :

Betty Beck, Associate Director for Development . . .
Quinton E. Baker, Associate Director for Administration
Ray Brady, Jr., Ed;tor/Production Manager
Jean Keskulla, Stella Gubbins, Ethel Bernstein-Sidney, . ' -
Carolyn Clinton Arbetter, Pamela Stein, Associate Editors .
Johm -Saalfield, Graphic Designer . \ . . ‘ .
\ Martha Allegro, Loid Finstein, Felicia Weitzel, ) )
Phyllis Gentile, Wendy Barringer, Florence Prepan, - d
Lois Lapeza, Administrative Staff

/

o ¢ University Content and Curriculum ‘Specialists L ’ _ . . ;

- Sandra P. Clarkson, Hunter College, New York, NY . \
- Donald Coleman, Howard University, Washington DC

Michael .Godfrey, Ohio State University, Columbus, OH . ) )
Edward Liddle, Oakland University, Rochester, MI )
James Kneafsey, Massachusetts Institute o Technology, Cambridge, MA ‘ ! :
Percy Pierre, Howard University, Washingto DC ,

Classroom Teachers

Irene Bwoks, Michigan Avenue School, Lansing, MI
Robert Farias, Adams School, Lexington, MA

James Goth, Quito School, San Jose, CA

Margaret Hartzler, Heatherwood School, Boulder, 8]
Ronald Kolar, Pleasant View School, lLansing, M1
Louise Lane, Hosmer School, Watertown, MA

.

.Jeannctte Lea, Park View School, Washington, DC

Michael McCabe, Hardy School, Arlington, MA
Audrey Robinson, Raymond School, Washington, DC
Kathleen Schultz, Heatherwood School, Boulder. co
Janet Sitter, Allen Street School, Lansing, MI
Frances Traynham, Raymond School, Washington, DC

7. o

-

This edition of Pedestrian Crossin®s written and edited by
{ Jean Keskulla, supervising editors Betty M. Beck and L. Ray Brady, Ir.
Production work performed by *Jean Keskulla, L. Ray Brady, Jr., and

Martha Allegro.

A
] ) ,

|

Cover design by John W. Saalfield.




UNIFIED BCIEN CES AND MATHEMATICS FOR ELEMEN TARY SCHOOLS: j
MaLhemaLlcs and the NaLural Social, and Communications Smenoes in

. R@al Problem 2olving

Pedestrian =
. Crossings

Fifth Edition

’ (
Education Development Center, Inc.

68 Chapel Street
Newton, MA 02160
N My '
( . ,




- Trial Edition

Complete USMES Library ISBN: 0-89292-033-5 I‘
Pedestrian Crossings ISBN: 0-89292-016-5
Education Development Center, qu., Newton 02160 >

© 1976, 1974, 1973, 1972, 1971 by Education Development Center, .Inc.

All rights reserved

Printed in the United States of America .

—

3




CHALLENGE: RECOMMEND AND TRY TO HAVE A CHANGE MADE THAT WILL IMPROVE THE SAFETY AND
CONVENIENCE OF A PEDESTRIAN CROSSING NEAR YOUR SCHOOL.
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Preface‘

The USMES Project

.

Unified Sciences and Mathematics for Elementary Schools:
Mathematics and the Natural; Social, and Communications
Sciences 1n Real Problem Solving [USMES) was formed in re-
sponse -to the recommendations of the 1967 Cambridge Con-
ference on the Correlation of Science and Mathematics in the
Schools.* Since.its incepfion in 1970, USMES hgs been
funded by the National Science Foundation to develop and
carry out field trials of interdisciplinary units centered’

"on long-range investigations of real and practical problems

(or "challenges") taken from the local school/community
environment. School planners can use these units to design
a flexible curriculum for gradés one through eight in which
real problem solving plays an important role.

Development and field trials were carried s#ut by teachers
and students in the classroom with the assistance of univer-
sity specialists at workshops and at occaaional other meet-
ings. The work was coordinated by a staff at the Education
Development Center in Newton, Massachusetts. In addition,
the staff at EDC coordinated.implementation programs in-—
volving schools, districts, and colleges that are carrying
out local USMES implementation pnbgrags for teachers and
schools in their area.

Trial editions of the following units are currently
available:

Advertising Nature Trails .
Bicycle Transportation Orientation

Classroow Design Pedestrian Crossings
Classroom Management . Play Area Design and Use
Consumer Research Protecting Property
Describing People #School Rules

Designing for Human Proportions School Supplies

#Design Lab Design School Zoo

#Eating in School - -Soft Drink Design
Getting There Traffic Flow :
Growing Plants *  #Uaing Free Time
Manufacturing ' Ways to Learn/Teach
Mass Communications ’ Weather Predictions

*See Goals for the Correlation of Elgmentary Science and
Mathematics, Houghton Mifflin Co., Boston, 1969.

#Available fall 1976.
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USMES Resources ‘ In responding to a long-range challenge, the students
‘ and teachers often have need of a wide range of resources.

N /f:’ In fact, all of'the people and materials in tie school and
community are important resources for USMES activities.

USMES provides resources in addition to these. One resource

for students is the Design Lab or its classroom equivalent:

using the tools and supplies available, children can follow

through on their ideas By constructing measuring tools,

testing apparatus, models, etc. Another resource for stu-

dents is the-"How To" Cards. Each set of cards gives infor-

mation about a specific problem; the students use a set only:

when they want help on that particular problem.

Several types of resources are available for teachers:
the USMES -Guide, a Teacher Resource Book for each challenge,
* ) ‘ . Backfround Papers, a Design Lab Manual, and a Currzculum

Correlation Guide. A complete set of all these written'
’ y nmaterials-comprise what is called the USMES library. This
v+ Jlibrary, which should be available in each school using
USMES units, contains the following: N

. - |
1. The USMES Guide \ //.

The USMES Guide is a compilation of materials
that may be used for long-range planning of a
curriculum that ingorporates the USMES program.
In addition to basic information about the
project, the challenges, and related materials, -
it contains charts assessing the strengths of
the various challenges in terms of their pos- .
sible subject area content.

Teacher Resource Books (one for each challenge)

N

///”'"\\ .
, Eachr book condeins a descripéion of the USMES
¢ approach t¥ real problem-solving activities,
| e general information about the particular unit,
| . ] edited logs of ctlass activities, other written
materials relevant to the unit, and charts
that indicate the basic skills, processes, and
areas of study that mhy be learned and utilized
- . as students become engaged in certain possible
activities. l

-

3. besign Lab Manual

B This contains sections on the style of Design Lab
) activities, safety considerations, and an inventory

ERIC ) Y
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N of tools and supplies. Because many "hands-on"
activities may take place in the classroom, '

the Design Lab Hanualtsbould be made available
. . to each USMES teacher.

4.- "How To" Cards
[ . .
- ‘These short sets of cards provide information
\ to students about specific problems that may
' . arise during USMES units. Particular computa-
« tion, graphing, and construction problems are
discussed. A complete list of the "How To"
Cards can be found in the USMES Guide.

'S. Background Papers

These papers are written to provide infermation
for the teachers on technical problems that

\ might arise as students carry on various inves-
tigations. A complete list of the Background
Papers can be found in the USMES Guide.

6. Curr§cu1um Correlation Guide

This volume is intended to coordinate other ’
curriculum materials with the Teacher Resource
. Books and to provide the teacher with the means
- ' to integrate USMES easily into other school
b activities and lessons.

The preceding/;aterials are described in brief in the
USMES brochure, which can be used by teachers and adminis-
trators to disseminate information about the program to the \_.
local community. A variety of. other dissemination .and im-

5 plementation materials are also available for individuals
and groups involved in local implementation programs. They
include Preparing People for USMES: An Implementation- .
Resource Book, the USMES slide/tape show, the Design Lab
slide/tape show, the Design Lab brochure, the USMES newslet-
ter, videotapes of classroom activities, a general report on
evaluation results, a map showing the locations of schools
conducting local implementation of USMES, e Iist of experi-
enced USMES teachers and university consultants, and news-
paper and magazine articles. ' ‘ ‘ \

Acknowledgments Besides the contributors listed at the beginning of the |
\\\‘\\‘ book, we are deeply indebted to the many elementary school |
- . ) e
T = 49
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children whose investigations of the challenge form the ' :
basis for ¢his book. Without their efforts this book would
not have been possible. Many thanks to the Planning Commit-
tee for their years of service and advice. Many thanks also
to other members of the USMES staff for their suggestions :
and advice and for their help in staffing and organizing the
development workshops. Special thanks also go to Christopher
Hale for his efforts as Project Manager during the develop-

ment of this book.

—-

N/

Because Tri-Wall was the only readily availabie brand of
three-layered cardboard at the time the project began, USMES
has used it at workshops and in schools; consequently, ref-
erences to Tri-Wall can be found throughout the Teacher Re-
source Books. The addresses of companies that supply three-
layered cardboard can be found in the Design Lab Manual.
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Introduction . o |

- Using the Teacher Resource Book When teachers try a new curriculum for the first time,
' they need to understand the philosophy behind the curriculum.
The USMES approach to student-initiated investigations of
real problems is outlined in section A of this Teacher Re-
gource Book.
’ Section B starts with a brief overview of possible stu-
< ' dent activities arising from the challenge; comments on pre-
srequisite skill® are included. Following that is a discus-
. sion of the classroom strategy for USMES real problem-
. - solving activities, including introéduction of the challenge,
- student activity, resources, and Design Lab use. :Subsequent °
pages include a description of the use of the udit in pri- -
- mary gmades, a flow chart and a composite log that indicate -
v c \ //’ ' the range of possible student work, and a 1list of questions
" that the teacher may find useful for focusing the stu&ents
" activities on the challenge.
Because students initiate all the activities in response
* . to the challenge and because the work of one'class may dif-
» fer from that undertaken by other classes, teathers familiar
with USMES need to read only sections A and B before “intro-
ducing the challenge to students.
. ) Section C of this book is the aqgumentation gection.
These edited teachers' logs show the variety of ways in
/ . \ which students in different classes have worked at finding
* ’ N\ ’ a solution to the challenge.
\ Section D" containa a list of the‘tigles of relevant sets
. of "How To" Cards and brief descriptions of the Background .
Papers pertaining to the unit. Also included in section D
’ ; is 'a glossary of the terms used in the Teacher Red‘prce Book
and an annotated bibliography.
) ) Section E contains charts that indicate the comparative
] , < ’ 4‘!* strengths of the unit in terms of real proplem solving,
- . mathematics, science, social science, ang/language arts. It
, ‘ . g - also contains a.list of explicit exampl of real problem
: T 'h‘solving and other subject area skills, processes, and areas
f study learned and utilized in the unit. Thege charts and
~~Tlists are based on documentation of activities .that have-
/, ‘ eiken place in USMES classes. Knowing ahead of time which
basic skills and processes are likely to be utilized, teach-
ers can postpone teaching that part of their reégular program
until later in the year. At that time students can study
them in the usual way if they have not already learned them
as part of their USMES activities.

1.
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- Real Problem Solving

o
If life were of such a constant nature that

there were only a few chores to do and they were -
done over and over in exaéctly the same way, the
case for knowing how to solve problems would not
be so compelling. All one would+have to do would
be to learn how to do the few jobs at the outset. .
From then on he could rely on memory ‘and habit. ¥
Fortunately--or unfortunately depending upofi one's
point ef view--life is ndt simple and unchangingy
Rather it is changing so rapidly that about &1l we
can predict is that things will be different in the

, future. 1In such a world the ability to adjust and
to solve one's pro.?ems is of paramount importance.*

USMES is based on the beliefs that real problem solving
is an 1mpor;ant skill to be learned and that many math,
science, social science, and language arts skills may be -
learned more quickly and easily within the coggext of stu-
dent investigations of real problems. Real problem solving,
as exemplified by USMES, implies 4 style of education which
involves students in investigating and solving regl problems.
It provides the bridge betwéen the abstractions of the
school curriculum and the world of the student. Egch. ySMES
unit presents a problem in the form of a challeﬁge that is
interesting to children because it is both real and prac-
tical. The problem is real in several respects: (1) the
problem applies to some aspect of student life in the school
or community, (2) a solution is needed and not presently

. known, at least for the particular case in question, (3) the

students must consider the entire situation with all the
accompanying variables and complexities, and (4) the problem
is8 such that the work done by the students can lead to \some
improvement in the gsituation. This expectation of useé&l
accomplishment provides the motivation for children to carry
out the comprehensive investigations needed to find some
solution to the challenge.

The level at which the children approach the problems,
the investigations that they carry out, and the solutions

*Kenneth B. Henderson and Robert E. Pingry, "Problem-Solving
in Mathematics," in The Learning of Mathematics: Its Theory
nd Practice, Twenty-first Yearbook of the National Council
of Teachers of Mathematics (w“hington. D.C.: The Council,
1953), p. 233. P :3:3
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~that they devise may vary according to the age and ability
of the children. However, real problém solving involyes
them, at some level, in all aspects’of _the pnoblem-sozving
process: definition of the problem; determination of the -
important factors in the problem; observatjon; measurement;
collection of data; analysis of the data using graphs,
charts, sta?istics, or whatever means the students can find;
discussion; fozpulation and trial of suggested solutions; ’
clarification of values; decision making; and Communicatdyns
of findings o others. In addition, students become more
inquisitive, more cooperative in working with others, more
eritical in their thinking, more self-reliant, and more in-
terested in helping to improve social eonditions.

.

To learn the process of real problem solving, the stu- '
dents must encounter, formulate, and find some solution to.
complete and realistic problems.- The students themselves,
not the teacher, must analyze the problem, choo8e the vari-
ables that should be investigated, search out the facgs, and
judge the correctness of their hypotheses and conclusions.
In real problem-solving activities, the teacher acts as a
coordinator and collaporator, not an authoritative answer-
giver.

The problem is first reworded by students in specific
terms that apply to their school or community, and the
various aspects of the problem are discussed by the class.
The students then suggest approaches to the problem and set
priorities for the investigations they plan to-carry out.

A typlcal USMES class consists of several groups working on
different aspects of the problem. As the groups report
periodically to the class on their progress, new directions
are identified and new task forces are formed as needed.
Thus, work on an USMES challenge provides students with a
"discovery-learning" or "action-oriented" experience.

Real problem solving does not rely solely on the
discovery-learning concept. In the real world people have
access to certain facts and techniques when they recognize
the need for them. The same should be true in the classroom.’
When the students find that certain facts and skills are )
necessary for continuing their investigation, they learn °
willingly and quickly in a more directed way to acquire
these facts and skills. Consequently, the students should
have available different resources that they may use as
they recognize the need for them, but they should still be
left with a wide scope to explore their own ideas and
methods.

oy e
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Certain informdtion on specific skills is provided by the

| sets of USMES "How To" Cards. The students are referred ¢

i only to the set for which theyvﬁﬂ%e_plearly identified a

| need and only when they are unable to proceed on their own.

| ~ Bach "How To" Cards &i;;n—ﬁiearly indicates the skill in-

} i volved--"How to Use a Stopwatch,' "How to Make a Bar!Ggaph

| _ Picture of Your Data," etc. (A complete list of the "How .

| . " To" Cards can be found in Chapter IX of the USMES Guide.)

‘ Another resource provided by USMES is the Design Lab or
its classroom equivalent. The Design Lab provides a cen-
tral location for tools and materials where devices may be
constructed and tested without appreciably dis _'ing other
classroom activities. Ideally, it is a separ room with
space for all necessary supplies and equipment and work
space for the children. However, it may be as small as a
corner of the classroom and may contain only a few tools and
supplies. Since the benefits of real problem solving can be
obtained by the students only jf they have a means to fol-
low up their ideas, the availability of a Design Lab can be
a very important asset.

- Optimally, the operation of the school's Design Lab
should be such as to make it available to the students when-
ever they need it. It should be as free as possible from

i set scheduling or programming. The students use the Design

Lab to try out their own ideas and/or to design, construct,

test, and improve many devices initiated by their responses

to the USMES challenges. While this optimum operation of
the Design Lab may not always be possible due to various
limitations, "hands-on" activities may take place in the

o . classroom even though a Design Lab may not be available.

(A detailed discussion of the Design Lab can be found in
Chapter VI™of the USMES Guide, while a complete list of 'How
To" Cards covering such Design Lab skilMi as sawing,’ gluing,
nailing, soldering, is contained in Chapter IX.) -

Work on all USMES challenges is not only sufficiently

- complex to require the collaboration of the whole class but

also diverse enough to enable each student to contribute

according to his/her interest and ability. However, it

should be noted that if fewer than tenf to twelve students .
, from the class are carrying out the 1 vestigation of a unit

challenge, the extent of their discovery and learning can be

expected to be less than if more members of the class are

involved. While it is possible for a class to work on two

related units at the same time, in many classes the students

progress better with just one.

X The amount of time spent each week working on an USMES

v challenge i8 crucial to a successful resolution of the
ERIC, ~

~J -




Importance of the Challenge

’

problem. Each challenge is designed so that the various '
investigations will take from thirty to forty-five hours,
depending on the age of the children, before some solution
to the problem is found and some action is taken on the
results of the investigations. Unless sessions are held at
least two.or three times a week, it is difficult for the
children to maintain their interest and momentum and to be-
com¢ involved intensively with the challenge. The length of
each session depends upon the age level of the childrem and
the nature of t“; challenge. For example, children in the
primary grades may proceed better by working on the challenge
more frequéntly for shorter periods of time, perhaps fifteen
to twenty minutes, while older children may proceed better .-
by working less frequently for much longer periods of time.
Student interest and the overall accomplishments of the
class in finding and implementing solutions to the challenge
indicate when the class's general participation in unit
activities shiould end. (Premature discontinuance of work
on a specific challenge is often due more to waning interest
on the part of the teacher than to that of the students.)
However, some students may continue work on a voluntary
basis on one problem, while the others begin to identify
possible approaches to another USMES challenge.

Although individual (or group) discovery and student P
initiation of investigations is the process in USMES units, )
this does not imply the constant encouragement of random
activity. Random Ncti ity has an important place in
children's learning, and opportunities for it should be
made available at various times. During USMES activities,
however, it is believed that children learn to solve real
problems only when their efforts are focused on finding
some sol@tion to the real and practical problem presented
in the USMES challenge. It has been found that students
are motivated to overcome many difficulties and frustrations
in their efforts to achieve the goal of effecting some
change or at least of ptoviding some useful information to
others. Because the children's commitment to finding a
solution to the challenge is one of the keys to successful
USMES work, it is extremely important that the challenge be
introduced so that it is accepted by the class as an im-
portant problem to which they are willing to devote.a con-
siderable amount of time.

The challenge not only motivates the children by stating
the problem but also provides them with a criterion for
judging their results. This criterion--if it works, it's
right (or if it helps us find.an answer to our problem, it's

<8




Role of the Teacher

a good thing to do)--gives the children's ideas and results
a meaning within the context of their goal. Many teachers
have found this concept to be a valuable strategy that not
only allows the teacher to respond positively to all of the
children's ideas but also helps the children themselves to

judge the value of thei{ efforts. ‘

With all of the above in mind, it can be said that the
teacher's responsibilitytin the USMES strategy for open
classroom activities is as follows:

N

1. Introduce the challenge in a meaningful way
that not only allows the children to relate
it to their particular situation but also °*
opens Gip various avenues of Approach.

2. Act as a coordinator and collaborator. Assist,
not direct, individuals or groups of students
as they investigate different aspects of the
problem.

3. Hold USMES sessions at least two or three times .
a week so that the children have a chance to be-
come involved in the challenge and carry out
comprehensive investigations. .

4, Provide the tools and supplies necessary for o
initial hands-on work in the classroom Or make
arrangements for the children to work in Tthe
Design Lab.

5. Be patient in letting the children make their ‘
own mistakes and find their own way. Offer
assistance or point out sources of help for
specific information (such as the "How To"

Cards) only when the children become frustrated
in their approach to the problem. Conduct
skill sessions as necessary.

6. Provide frequent opportunities for group reports
and student exchanges of ideas in class dis-
cussions. In most cases, students will, by .
their own critical examination of the procedurea -
they have ueed improve or set new directions -
in their 1nveatigations.

13
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USMES in the Total School Program

31

" practiced during USMES activities. Therefore, the tinme

A

7. If necessary, ask appropriate questions to stim-
ulate the students' thinking so that they will
make more extensive and comprehensive investiga-
tiq?s or analyses of their data. ' -

p .

8.. Make sure that a sufficient number of students
(usually ten to twelve) are working on the
challenge so that activities do not become
fragmented or stall.

the progress they make in finding some 8glution to the
challenge, not by following a particular line of investiga-
tion nor by obtaining specified results. The teacher's
role in the USMES strategy is to provide a classroom at-
mosphere in which all students can, in their own way,
search out some solution to the challenge.

Student success in USMES unit actiﬁi;;:s is8 indicated by -

’

.
ToJLy many leading educators feel that real problem
solving (under differemt names) is an important skill to
be learned. In this mode of learning particular emphasis

is placed on devéloping skills to deal with real problems ’ ,
rather than the skills needed to obtain "correct” answers \
to contrived problems. Because of this and because of the \

interdisciplinary nature of both the problems and the re-

sultant investigations, USMES is ideal for use as an impor-

tant parg of the elementary school program. Much of the

time normally spent in the class on the traditional ap- /
proaches to math, science, social science, and language

arts skills can be safely assigned to USMES activities. In .

fact, as much as one-fourth to one-third of .the total school
program might be allotted to work on USMES challenges. .
Teachers who have worked with USMES for several years have ,
each succeeding year successfully assigned to USMES activ-

ities the learning of a greater number of traditional ‘

skills. In addition, reports have indicated that students

retain for a long time the skills and ¢oncepts learned and

normally spent in reinforcing required skills can be greatly
reduced if these skills are learned and practiced in the
context of real problem solving.

Because real problem-solving activities cann9t possibly
cover all the skills and concepts in the major subject
areas, other curricula as well as other learning modes
(such as "lecture method,” "individual study topics,” or
programmed instruction) need to be used in conjunction with
USMES in ah optimal education program. However, the other

9
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Ways In Which USMES Differs From Other
Curricula

\ “

instruction will be enhanced by the skills, motivation, and

understanding provided by real problem solving, and, in

some cases, work on an USMES challenge provides the context

within which the skills and concepts of the major subject
—-areas find application.

In order for real problem solving taught by USMES to have
an optimal value in the school program, class time should be
apportioned with reason and forethought, and the sequence
of challenges investigated by students during théir years in
elementary school should involve them in & variety of skills
and processes. Because all activities are initiated by stu-
dents in response to the challenge, it is impossible to
state unequivocally which activities will take place. How-
ever, it is possible to use the documentation of activities
that have taken place in USMES trial classes to schedule in-
struction on the specific #kills and processes required by
the school system. Teachers can postpone the traditional
way of teaching the skills that might come up in work on an
USMES challenge until later in the year. At that time stu-
dents can learn the required skills in the usual way if they
have nét already learned them during their USMES activities.

These basic skills, processes, and areas of study are .
listed in charts and lists contained in each Teacher Resource
Book. A teacher can use these charts to decide on an over-
all allocation of class time between USMES and traditional_
learning in the major subject disciplines. Examples of in-
dividual skills and processes are also given so that the
teacher can see beforehand which skills a student may en-
counter during the course of his investigations. These
charts and lists may be found in section E. .

As the foregoing 1nd1ca£s, USMES differs significantly
from other curricula. Real problem solving develops the
problem-solving ability of students and does it in a way
(learning-by-doing) that leads to a full understanding of
the process. Because of the following differences, some
teacher preparation is-necessary. Some teachers may have
been introduced by other projects to several of the follow-
ing new developments in education, but few teachers have
integrated all of them into the new style of teaching and .

learning that real problem solving involves.
\\] -

1. New Area of Learning--Real problem solving is a
new area of learning, not just a new approach or
a nev content within an already-defined subject
Area.o Although many subject-matter curricula

" ’3‘1
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include something called problem solving, much of
this problem solving involves contrived problems
or fragments of a whole situation and does not
require the cognitive skills needed for the in-
vestigation of real and practical problems.
Learning the cognitive strategy required for real
problem solving is different from other kinds '
of learning.
3. Interdis€lplinary Education--Real problem solv-
. /" —thg integrates the disciplines in a natural way;
. there is no need to impose a multi—discipiinary
structure. Solwing real and practical problems -
requires the appliqafion of skills, concepts,
and processes from many disciplines. The number
and¢ range of disciplines are unrestricted and’
the importance of each is demonstrated in work-
ing toward the solution of practical problems.

3. Student Planning--To learn the process of prob-

- lem solving, the students themselves, not the
teacher, must analyze the problem, choose the ]
variables that should be investigated, search
out the facts, and judge the correctness of the
hypotheses and conclusions. In real problem—

‘'solving activities the teacher acts as a
coordinator and collaborator, not asyan
authoritative source of answers.

4. Learning-by-Doing--Learning-by-doing, or discov-
ery learning as it is sometimes called, comes
about naturally in real problem solving since
the problems tackled by each class have unique
.aspects; for example, different lunchrooms or
\ pedestrian crossings have different problems
associated with them and, consequently, unique
solutions. The‘challenge, as defined in each
’ . situation, provides the focus for the children's
N > hands-on learning experiences, such as collecting
real data; constructing measuring instruments, .
scale models, test equipment, etc.; trying their
suggested improvements; and (in Bome units) pre-
paring reports and presentations of their findings
for the proper authgrities. 4 .

5. Learnfng Skills and Concepts as Needed--Skills
and concepts are learned in real problem solving
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as the need for them arises in the context

of the work being done, rather than having a
situation imposed by the teacher or the text-
book being used. Teachers may direct this
learning when the need for it arises, or stu-
dents may search out information themselves
from resources provided.

6. Group Work--Progress toward a solution to a . ‘
real problem usually requires the efforts of
groups of students, not just individual stu-
dents working alone. Although some work may
be done individually, the total group effort
provides good opportunities for dfvision of ’
labor and exchange of ideas among the groups

v and individuals. The grouping is flexible
and changes in order to meet -the needs of the
different stages of investigatiom.

4

7. Student Choice--Real problem solving offers ?
classes the opportunity to work on problems
that are real to them, not just to the adults
who prepare the curriculum. In additionm, .
students may choose to investigate particular
aspects of the problem according to their
interest. The variety of activities ensuing
from the challenge allows each student to
make gome contribution towards the solution of
the problem according to his or hewn-ability and
to learn specific skills at a time when he or
she is ready for that particular intellectual
structure.
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B. General Papers on Pedestrian Crossings |

1. OVERVIEW OF ACTIVITIES
Challenge:

Recommend and try to have a change made
that will improve the safety and con-
venience of a pedestrian crossing near

the school.
*y

Children are aware from an early age that some pedestrian
crossings are more dangerous than others. A child may be
permitted to visit a friend only if he uses a specific, per-
haps longer but "safer,'" route that avoids a particular in-
tersection. Students going to and from school are urged. to
cross streets at locations where traffic police are on duty
or where there are WALK lights.

The Pedestrian Crossings challenge might arise in a class
in several ways. The challenge might be introduced through
discussions of the safety of local pedestrian crossings or
of problems children have getting to school in the morning.
Other classes might become involved in the Pedestrian Cross-
ings challenge while working towards the solution of another
USMES unit, such as Trafffc Flow or Getting There. For ex~-
ample, children gathering data on car speeds near an inter-
section might decide that the crossing is unsafe.

Initial class discussions will bring to light observa-
tions children have already made about crossing certain
streets. If children have identified several intersections
which they feel need improvement, they might design and
conduct a survey of other ¢hildren in the school to deter-
mine the most "dangerous" intersection or the intersection
that is used most often. Before going out to collect data
on the chosen intersection, the children discuss the kinds
of information needed and divide into groups for making ob-
servations.

Motivated by their experiences and ideas for improvements,
children observe traffic and pedestrian flow at designated
intersections during different tifes of day. Collecting
data at the intersections will enable children to assess the
safety of the intersections and to make suggestions for im-
provements. The data collection scheme should be designated
by the children with help as needed from the "How To" Cards.
Classroom simulation of traffic and pedestrian flow is
beneficial early in the unit as a means of testing data col-
lection methods. It can also be used later in testing pro-
posed improvements.

Data collected may include time intervals between cars
arriving at an intersection and the time it takes students
to cross the street. Histograms may be made of this data
and children may determine how, long they would have to wait
in order to cross the street safely. If the crossing has a
traffic signal, the students may time the signal to see if

sz:f“v
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children can cross the street safely in ;Gg time the WALK o
light is on. Later, the data on car arriVal times and stu- ’

dent crossing times may be used to determine the torrect tim-
ing of the light.

If fast-moving cars present a danger to pedestrians cross-
ing the streei, students may time cars passing between two DA
points to determine their speed as they enter the intersec-

v tion. Distance between the points may be measured with a
trundle wheel constructed in the Design Lab or a string
stretched between them. This data may be used to guggest
changes in traffic¢ regulations or to réquest installation of
warning signs that would make an intersection safer for chil-
dren.

Students may compare the data collected at a problem in-
tersection with information gathered at a nearby '"safe"
crossing. They can then use the results to determine what
safety features or traffic controls might be introduced to

improve the hazardous crossing. .
As the children collect their data, draw conclusions, and
P recommend certain improvements, they may see the need for
¢ . more data or a different type of data such as sight distance$

and car braking distances. Other activities which the chil-
dren may find helpful include the investigation of the cost
of suggested improvements and the construction of model
layouts and model traffic lights. In some classes the chil-
dren might produce films for the safety education of children
and motorists. . ‘
A single solution for the problem should not necessarily
. be sought, but each group of students should document as
thoroughly as possible its suggested improvement. In most
classes the unit culminates in some positive action. A -
written report to the proper authorities may help the chil-
dren cteate awareness about a particular problem. 'In many P
cases, however, children may need to make formal presenta-
tions or hold informal meetings with officials in order to
effect a proposed change.
Follow-up activities to the Pedestrtgn Crossings ufiit may N
} lead students into the Traffic Flow challenge as they inves-
tigate solutions for improving flow of automobile traffic at
a particular intersection. Campaigns to promote driver or
pedestrian awareness in a city or locality may lead students .
into the Advertising challenge. Investigating costs of
. proposed changes may involve the class in a study of urban
planning or economics.
Although many of these activities may require skills and
concepts new to the children, there is no need for prelimi-
E]QJ!:A nary work on these skills and concepts because the children’

! \ /33 _ , , '
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.. CROSSINGS

‘learn more quickly and easily when they see a need to learn.

" texts. In working on Pedestrian/Crossings children also

ROOM.STRATEGY FOR PEDESTRIAN

. problem for the students, and (2) the process by which they

‘tivitie If the students do not think the problem affects

can learn them when the need arises. In fact, children .

Congider counting: whereas children usually learn to count
by rote, they can; through USMES, gain & better understand-
ing of counting by learning or p7pct1cing it within real con-

learn and practice graphing, measuring, working with deci-
mals, and dividing. Although dividing seems necesgary to
compare fractions or ratios, primary children can make com-
parisons graphically; sets of data can also be compared
graphically or by subtracting medians (half-way values).
Furthermore, instead of using division to make scale draw-
ings, younger children can convert their measurements to
spaces on graph paper. Division may be introduced at the
proper grade level during calculation of pércentages and
averages.

\

Each USMES unit revolves around a challenge--a state-
ment that says, "Solve this problem."” The success or fail-
ure of the unit depends largely on (1) the relevance of the

define and accept the challenge. If the children see the
problem as a real one,tthey will be committed to finding a
solutiop; they will have a focus and purpose for their ac-§

them, 'their attempts at finding solutions are likely to be ,
disjointed and cursory.

The challenge as stated in the Pedestrian Crossings
Resource Book is general enough to apply to many situations.
Students in different classes define and Y®word the chal-
lenge to fit their particular situation and thus arrive ac '
a specific class challenge. "Recommend and try ‘to have a
change made that will improve the safety and convenience of
a pedestrian crossing near your school" has been restated
by some classes in terms of specific jintersections that have
heavy or fast-moving traffic and are hazardous to pedes-
trians.

F 3
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The Process of
Introducing the Challenge

Given that a Pedestrian Crossings problem exists, how
can a teacher, without being directive, help the students
identify the challenge that they will work on as a group? )
There is no set method because of variations’ among teachers, .
classes, and schools. However, USMES teachers have found ,
that certain techniques are helpful in introducing the Pe-
‘destrian Crossings challenge.
One technique i§ to turn a spontaneous discussion of a 4
recent event relating to pedestrian safety or convenience
toward the Pedestrian Crossings challenge. For.example, -
the teacher might focus a discussion of an accident at a
street crossing on the challenge by asking the children how Lt
the crossing might be made safer. A discussion of experi- .
ences with street crossings and traffic controls might be
turned toward suggestions for improvements at specific in-
tersections where children have long waits before crossing.
A fourth~grade class $m Washington, D.C., held
a discussion about pedestrian safety. Inter-
sections near the school were discussed in terms
of whether they were safe to cross or not. The
children felt that two intersections in particular
" were hazardous to pedestrians: an uncontrolied
intersection at the bottom of a hill and a con-
trolled one which had a lot of traffic. The
class visited the intersections and collected
data to support their feelings that~ the inter-
sections were unsafe.
L4
Often work on one challenge leads to another. For ex- .
ample, students working on the Getting There challenge.
might become concerned with pedestrian safety at specific
street corners while trying to overcome difficulties in
getting from one place to another. This might lead to work
on the Pedestrian Crossings challenge by either the whole:
class or a group within the class.
When a class works on two or more related USMES chal-
lenges at the same time, children divide into groups to con-
duct investigations on the various problems. However, there

should be at least ten to twelve students rking on any one

A
&

, challenge; otherwise, the childten's WOIK

or superficial or may break down completely.
Sometimes the discussion of a broad problem|may encompass
the challenges of several related units. For g¢xample, a
. discussion of how they get to school can lead”the students
to the challenges for Bicycle Transportation, Pedestrian

43
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Crossings, Traffic Flow, or Getting There as children iden-
tify specific problems.

An experienced USMES teacher is usually willing to have
the children work on any one of the several challenges that
may arise during the discussion of a broad problem. While
this approach gives the children the opportunity to select
the challenge they are most interested in investigating, it
does place on the teacher the additional responsibility of
being prepared to act as a resource person for whichever
challenge is chosen.

Classroom experience has shown that children's progress
on the Pedestrian Crossings challenge may be poor if the
teacher and students do not\Yeach a common understanding of
what the challenge 1s before beginning work on it. This is
particularly true if the teacher introduces a broad problem
and does not encourage the children to delineate a specific
challenge. Having no shared focus for their work, the chil-
dren will lack the motivation inherent in working together
to solve a real problem. As a result, they may quickly lose
interest. )

A fifth-grade teacher asked her class to discuss
problems they experienced in getting to school safely.
The children listed several problems, including dan-
gérous intersections, absence of a bicycle pathway,
and long and over-crowded bus rides. They divided
into groups to work on the different problems. With-
in these groups, children collected data on crossing

. times and traffic flow, qorducted surveys on Cross-
ing problems and problems riding school buses, con-
structed scale models of roadways, and worked on a
slide-tape show for pedestrian education and a map of
a bicycle pathway. However, since the problem was
too broad and the groups were too small, the chil-
dren's efforts tended to be fragmented. No signif-
icant changes Egsulted from their work.

-

v
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A similar situation occurs if the teacher, rather than
insuring that the children have agreed upon a Pedestrian
Crossings challenge, merely assigns a series of activities.
Although the teacher may see how these activities relate’
to an overall goal, the children may not.

&
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, ’ : Initial Work on the Challenge

In one fourth-grade class working on Pedestrian: ‘
Crossings the teacher never presented a challenge o
to the children. The unit was started with a dis-
cussion of what a signal was and_what different road
signals meant. Other words related to the unit were
defined, and the students were given a quiz on traf-
fic signals. , The class was then taken to an inter-
section andRsked whether it was busy, controlled or
uncontrolled, what types of signals were used, etc. Y
They were then given stopwatches and asked to time
children crossing the street. The children plotted
graphs and were taught how to find averages. They

then measured and calculated gap times. Some of

these activities gained the -interest of the students,
but they were not initiating the activities them-

selves nor working towards any goal.

Once a class has decided to work on a Pedestrian Cross-
ings challenge, the students list various aspects of the
problem 4nd possible approaches to solving it. This pro-
cedure is combined with or followed by preliminary observa-
tions of problem intersections and/or surveys of other chil-
dren to identify difficult crossings.

Next, the students usually categorize their suggested
approaches, grouping similar ideas together. The children
then set priorities for the tasks they consider necessary
to help solve the problem. Most of these tasks are carried
out by small groups of children.

7/

[

Sixth-graders in Lexington, Massachusetts, focused
their attention.on the crossing in front of the -
school and the busy <intersection just one hundred
feet away from the school. The area was examined. i
and three factors which made safe crossing diffi- - . .
cult at times were listed by the students: (1) the -
speed of the cars, (2) the number of cars, and (3)

T crossing. Groups were lformea -to time tie-crossing

¢ ime w
could prove that the area- was unsafe for pedestrians

- A e ddidonm bl menmmamdnre

times of cars?’' Other groups took measurements of
the area to use jn making a scale model. ‘

~a
~I.
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Refocusing on the Challenge

As various groups complete their work, their members join

other groups or form new groups to work on additional tasks.
However, if too many groups are formed, work on the chal-

lenge can become fragmented. The teacher finds it impossi-

ble to be aware of the progress and problems of each group;

in addition, the small number of students in each group

lessens the chance for varied input and interaction.

v

As a class works on a Pedestrian Crossings challenge, the
children's attention should, from time to time, be refocused
on that challenge so that they de-not lose sight of their
overall goal. Refocusing is particularly important with
younger children because they have a shorter attention span.
Teachers find it helpful to hold periodic class discussions
that include group repo??% on their investigations of cross-
ing problems. Such sessions help the students review what
they still need to do in order to recommend improvements
for an unsafe crossing. These discussions also provide an
opportunity for students to participate both in evaluating
their own work and in exchanging ideas with their classmates.
(Another consequence of having too many groups is that not
every group can be given enough time to report to the class, .
thereby increasing the possibility that the children's ef-
forts will overlap unnecessarily.)

A sixth-grade class in Arlington, Massachusetts,
began work on Pedestrian Crossings by investigating
a busy intersection near the school. The class

ivided into four groups to time light signals and
pedestrians crossing the street, poll other chil~
dren to. find out if they regarded the crossing as
safe, and take pictures of the problem at the in-
tersection. After making their investigations the
group reported to the class. During one class dis-
cussion children expressed dissatisfaction at the
disorganization of the groups when they collected
informatiom in the field. The class decided that
to collect dava. more efficiently, two members from
each group should go out each time. The children
felt that the data gathering went much more smoothly
after this change had been implemented.
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Resources for Work
on the Challenge
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When children try to decide on solutions before collect-
ing and analyzing enough data or encounter difficulties dur-
ing their investigatiorns, an USMES teacher helps out. In-
stead of giving answers or suggesting specific procedures,
the teacher asks open-ended questions that stimulate the stu-
dents to think more comprehensive}y and creatively about
their work. For example, instead of telling children to col-
lect data on car arrival times, pedestrian crossing times,
and length of time WALK lights are on, the teacher might ask.
the children what information they would need to prove that
a crossing was unsafe. To help the children understand dif-
ferences in measurements of road width taken by a tape mea-
sure and a trundle wheel, a.teacher might ask, "Which method
is more accurate?" Examples of non-directive, thought-
provoking questions are given at the end of this section.

" The teacher may also refer students to the "How To" Cards
relating to Pedestrian Crossings for jinformation about spe-
cific skills, such as uéing a stopwatch or drawing graphs.

If many students, or even the entire class, need help in
particular areas such as finding averages or medians the
teacher should conduct skill sessions as these needs arise.
(Background Papers on Pedestrian Crossings problems provide
teachers with additional information on specific problems
associated with the challenge. Other Background ?apers on

_general topics,may also apply to the unit.) *

USMES teachers can also assist students by making it pos-
sible for them to carry out tasks involving hands-on activ-
ities. During work on the Pedestrian Crossings challenge '
children may need to collect data at street crossings or, if
they are taking a survey, in other classrooms. The teacher
can help with scheduling and supervising during such data-
gathering activities. If the children's tasks require them
to design and construct items, such as trundle wheels or
scale models of street crossings or traffic lights, the tea-
cher should make sure that they have access to a Design Lab
--any collection of tools and materials kept in a central
location (in part of the classroom, on a portable cart, or
in a separate room). A more detailed account of the Design
Lab may be found in the USMES Guide.

Valuable as 1g is, a Design Lab is not necessary to begin
work on Pedestrian Crossings. To carry out construction
activities in schools without Desigd Labs, students may
scrounge or borrow tools and supplies from parents, loca
businesses, or other members of the community. L/'

I~
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Culminating Activities

.

— -
A fourth-grade class in Washington, D.C. worked
successfully on the Pedestrian Crossings challenge
without the use of the Design Lab. C(Crossing times
were measured and analyzed at two intersections.
A mock intersection was set up in the classroom
with plastic strips of different colors to repre-
sent the curb, the grase, and the street, and the
_children simulated cars and pedestrian crossing the
intersection. The class counted cars at three in-
tersections on five different days, measured and
calculated gap times, and graphed and compared their
data. .

A

The extent ﬁp which any Design Lab is used varies with
different classes because the children themselves determine
the direction of the investigations.

’

Student investigations on Pedest 1an\éiossings generally
continue until the children have agreed upon and implemented
some solution for their problem infersection(s). If the
¢hildren find that a crossing is upsafe, they may write Jet-
ters to traffic officials requesting installation of a cqn-
trol, change in timing of existing controls, reduction o
the speed limit, etc. They may follow up their letter writ-
ing by making presentations or holding informal meetings/to
discuss their findings. If their findings show that a cross-
ing is "safe" or that improvements are unfeasible, children
may direct theif efforts toward promoting driver or pedes-
trian awareness of safety measures. o
After the students have implemented .their solution, they
evaluate the effects of their changes by observing, by mea-
suring, or by conducting attitude surveys.

One second-grade class working on Pedestrian Cross-
ings measured crossing times for pedestrians, gap
times between cars, and the speeds_.of the cars at

a problem crossing. Based on the children's data

and recommendations, the traffic department had warn-
ing signs for motorists installed. The children res
turned fo the crossing .and observed that the cars
were indeed travelling more slowly.
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USE OF PEDESTRIAN CROSSINGS IN THE

PRIMARY GRADES ~

"'graphs of their own data; -thén they couldn’t. gét enough of

“

} -simple bar graphs
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Children in the primary grades may make significant prog-
ress with Pedestrian Crossings. Although they may not be
able to carry out investigations as sophisticated as those
conducted by older children, they will be able to conduct
the measurements necessary to show the need for traffic con-
trols and to make suggestions for other changes.’ Many of
the activities described below require the ability only to
count and add single-digit numbers.

The challenge may be introduced during a discussion of
traffic safety or problems in getting to school. In one
second-grade ¥lass the children went out to observe a cross-
ing that one child had described as dangerous. After making
initial observations, the children decided to collect data
to show that the intersection was not safe.

Collecting data outdoors is an important activity during
work on the Pegestrian Crossings challenge. The challenge
is especially ideal for “children in'schools located in mild —r
climates. In colder regions the children should start ‘their
observations and data‘gathering early in the fall. During
the winter months, as they analyze their data, the childrem
might go outdoors on bright days to make any additional
measuredments they deem necessary.

In order to show that a crossing is not safe, children
will need to collect data on cars and pedestrians passing
through the intersection. One third-grade class began their,
investigations by counting cars at several intersections
near the school to find out where and when traffic was heav-
iest. If a specific crossing is identified as unsafe, chil-
dren decide to make measurements of the time various chil-
dren take to cross the street. -Simulation of the activity
in the classroom gives children the opportunity to practice
usin® a stopwatch. Other practice uses are suggested in
the "How To" Cards, "How to Use a Stopwatlh." Children in
the second-grade class practiced timing daily classroom
activities, such as getting the milk and going to the lava-
tory, before -going out to the intersection to collect data.
. *To mgke & pictyre of their data, children may construct
f car courts at different intersections
or eroasing times “for different childten, Reports from the
third-grade class sfioved that many young children found _
graphing boring and-often difficult watil they.made bar

it: Construction of bar graphs showing crossing times for
individyal children may be followed by the construction of
histograms showing the number of- children crossing in’cer-
tain times. -
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FLOW CHART

In discussing the length of WALK lights or "green" traf-
fic lights, the class may want to know if most children have
time to cross while the light is on.* THey can time the WALK
light and compare that measurement with their data on cross-
ing time. Calculation of the average crossing time is not
necessary; the median can be found quickly and is accurate
enough in most instances. Children in the second-grade
class enjoyed finding the median crossing time for their
data. Children may want to find out if a group takes longer
to cross than an individual. They may ask about the times
for children on crutches or old people crossing the street.
Each activity stimulates new questions that shbuld be in-
vestigated as thoroughly as possible. ’

If an intersection is uncontrolled, then the important
question is "How far away should a car be in order for a
person to cross safely?" Now that crossing times are known,
the children can measure the time taken by different cars to
travel from certain chéck points to the intersection. A
series of histograms of car times could be made for the dif-
ferent check points. By comparing these graphs with the
crossing time data the children decide where the car should

. be in order for them to cross safely.

Primary children may use the results of their investiga-
tions to make recommendations for traffic controls, warning
signs, and other pedestrian safety features. Writing let-
ters to transportation officials proposing specific changes
provides an opportunity for children to practice language
arts skills. Follow-up sessions with officials to present
their findings enable young children to feel that they have
been a part of the decision-making process. Primary classes
might also use data gathered at intersections to help other
young children learn how to cross the street safely or to
educate parents and other adults on safe driving practices.

The following flow chart presents some of the student
activities--discussions, observations, calculations, con-
structions--that may occur during work on the Pedestrian
Crossings challenge. Because each class will choose its
own approach to the challenge, sequences of events given
here represent only a few of the many possible variations.
Furthermore, no one class is expected to undertake all the
activities listed.

:—4
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The flow chart is not a lesson plan and should not be
used as one. Instead, it illustrates how comprehensive in-
vestigations evolve from the students' discussion of a
Pedestrian Crossings problem.




. Challenge: Recommend and try to have a change made that will improve the safety and convenience
of a pedestrian crossing near your school.
Optional Other USMES Units: |e Traffic Flow ® Getting There
Preliminary ® Bicycle TransportatioP
. Activities: A4 - T ™
Possible Class Discussion: What problems do you have crossing the street on the
Student way to or from school?...To a friend's house? Are certain crossings safer
Activities: than others? Do you have enough time to cross the street between cars?
Do you have to wait too long? How can we find out which crossings could
be improved?
} . ‘
, ‘[Observation of controlled Data Collection: Survey of
* and uncontrolled pedestrian other classes to determine
crossings. most difficult intersections.
I . -
' ) Data Representation: Tally
and histogram of survey results.
' vy
. Class Discussion: Report on observations; list hazards and existing controls.
What information do we need before we can suggest improvements? How will we
collect it? K
Design and construction of measuring instruments Classroom simulation of measuring activities
‘ . VY I . 2 N T
Data Collect¥n: Timing Data Collection: Time for Data Collection: Counting
of pedestrians crossing, cars to travel a certain cars, trucks, bicygles that
arrivaletimes of cars, distance (to determine pass a certain poimX in a
light sequences. speed). given time.
Calculation of gap times, Calculation of speed. Con- Calculation of traffic
median or average cross- version to m.p.h. volume.
ing times, etc.

cn
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.Data Representation: Preparation of bar graphs,

diagrams.

histograms, cumulative frequency graphs, triangle

ments?
or unsafe?

Class Discussion: What conclusions can we draW from our measure-
If we consider all our data together, is the crossing safe
What additional information do we need?
out our suggestions for imptovements?

How do we try

Data Collection:

times of day.

On dif-

Y

ferent days, at different

I

1

Research of
regulations,

cost of controls.

Simulation of
proposed
changes

)

Construction of scale models, Production of films, slide-tape
traffic signals shows, other means of promoting

1 pedestrian and drive awareness.

T ;

Class Discussion:

————T recommendations for improvement? How shall we present them to

people?

Class report on findings. What are our final

A

Report and letter-writing

'

Advertising campaigns to
promote driver and
pedestrian awareness.

changes made.

improvements.

Evaluation of Presentation of proposed changes
to traffic authorities. Discus-
sion of findings and suggested

|

Optional Study of urban
Follow-Up planning or
Activities: economics.

y

Other USMES Units: ® Traffic Flow
® Getting There

@ Advertising




A COMPOSITE LOG*

This hypothetical account of an in-
termediate-level class describes
many of the activities and discus-
sions mentioned in the flow chart.
The composite log shows only one of
the many progressions of events
that might develop as a class inves-
tigates the Pedestrian Crossings
challenge. Documented events from
actual classes are italicized and
set apart from the text. .

=<

P

Z
CHESTN VT

- TrafRic light

_ i
*Written by USMES staff

A teacher asks the children in her intermediate-level
class what problems they encounter crossing streets on the
way to school. The children discuss their experiences at
several crossings. Two intersections in particular are
described as hazardous or difficult to cross. Several stu-
dents who cross Main Street at the corner of Main and
Chestnut Streets think that the traffic light forces them
to wait too long. Other students remark that they cross
Main Street at the busy intersection of Main and Maple
Streets to avoid going a long block out of their way. Here,
there is only a stop sign on~Maple Street to control the
traffic.

Some children in one fourth-~grade class in
washington, D.C., mentioned two intersections
near the school that were especially bad: at
13th and Otis, cars speed down the hill, and
there is no traffic light or patrol at thelbottom;
at 10th and Spring Road the patrols can't seem to
get the children across. (See log by Audrey
Robinson.) :

While measuring gap times and distances at a prob-
lem crossing, the children in a sixth-grade class
in Lexington, Massachusetts, noticed that cars
often #id not signal before they turned off
Massachusetts Avenue onto Pleasant. They felt
this was an important problem, and a group was
formed to record the number of cars that signaled
and the number that did not. (See log by Robert
Farias.)

As difficult pedestrian crossing conditions are identi-
fied, the challenge is presented to the class: Recommend
and try to have changes made that will improve the safety
of the intersection at Main and Maple and the convenience
of the intersection at Main and Chestnut.
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During the follow-up discussion, the children isolate
~ specific complaints about each of the crossings and list
problems and possible solutﬂons on the board. The discus-
sion begins with comments on the crossing without a traffic
light. .

"There isn't enough time to gét across between cars."

"Cars don't slow down for us. There should be a warning
-sign about children crossing the street,” another suggests.

"We should put in a traffic light."
~ "That costs a lot of money. It would cost less to have
a policeman there when we're crossing," retorts a fourth
student. N

The children also list problems and possible changes
that could improve the crossing at Main and Chesgnut Streets .
(the intersection with a traffic signal).

"The WALK light takes too long to come on."

"Yeah,_ the WALK light should come on more often and stay
on longer."

"But maybe the cars won't have énough time to get through
and there will be a traffic jam."

All these statements and suggestions raise important ques-
tions about each of the crossings. At the crossing with a A
light, how long are the WALK and DONT WALK lights? How '
many cars will be waiting if the WALK light is on longer?

How long does it take to cross the street at each of the
crossings? At the crossing with a stop sign is there enough
time between cars?

Children in a third-grade class in Watertown, Mass-
achusetts, took a field trip to look at a problem
crossing. Before qeing out, the class decided to
list the things they needed to find out: number of
cars, presence of a stoplight, policeman, etc. After
returning and listing their observations, the chil-
dren wrote down new questions that arose and needed
to be investigated. (See log by Louise Lane.)

When they cannot give the answers to these questions,
the children suggest a trip to the two intersections to
count cars, to measure time intervals between cars, and to

l measure the time people take to cross the street. After
some discussion they realize that they do not agree on how
long the WALK light at the intersection of Main and Chestnut
stays on and how long it takes to come on; they decide to
| time that also.




The rest of the session 1s spent organizing teams to
take the various measurements and discussing how these mea-
surements should be made. One group forms to time the traf-
fic light cycle at the Main and Chestnut crossing. Another
-group decides to time people crossing the street. After much
discussion, the children in this group decide to time both
children and adults to get an accurate representation. They
decide that it would be safer to take the measurements at
the crossing with a traffic light, where people can cross at
their own pace while the WALK light is on. (Everyone agrees
that since the .crossings are both on Main Street, the cross-
ing times should be the same.) A third group forms to count
the number of cars waiting at the red light in each direc-
tion. A fourth group decides to work at -the other intersec-
tion to collect data on arrival times of cars. By subtrac-
ting these times they plan to find out how often intervals
between cars would allow people to cross the street.

The next session is spent outside. Although the various
groups have discussed data collection methods before going
out, they find that some details could not be worked out
until they are actually in the field. The groups timing pe-

* destrians or cars discover that it is best to have one stu-
dent read times from the stopwatch while another §tudent.
records. The children take turns doing these tasks.

The Pedestrian Timing Group first times children going
directly across Main Street at the intersection. One stu-
dent who comes to school by this route every morning points
out, however, that many people cross the street diagonally
from one corner to another while the WALK light is on. Be-

. cause they are sure that this distance 1s greater, the group
{ decides that they need to time people walking diagonally as
well as "straight across' the street.

In the Washington, D.C., class the children made

logs of the time it took them to cross the street at
Spring Road and New Hampshire Avenue, a controlled
intersection. Over a three-week period they counted
the number of cars that passed the corners of Spring
Road and New Hampshire Avenue and Spring Road and 10th
Street for a certain observation period at 1:00 p.m.
Each day for .a week at 1:00 p.m. the children used a
stopwatch to record arrival times of cars for a four-
minute period at both intersections. (See log by
Audrey Robinson.)

s
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While discussing the crossing time data, the children
1n a combination fourth- and fifth-grade class in
Lansing, Michigan, observed that groups o{ children
would take longer to cross than individuals, Groups
crossed daily in the morning, at lunch time, and on
the way home in the afternoon. The children decided
to time each other crossing in groups and,.to time
groups of other children as they crossed om the way
home. The class went to the intersection and timed
groups of from one to six children. The next day the
children again timed groups of different numbers of
students. (See log by Janet Sitter.)

The group timing car arrivals first stations two.children
on each side of the strees to observe and record times as
cars enter the intersection. However, one child points cut
that they can find out whether there is enough_time to cross
between cars only if they count gaps between cars arriving
from both directions. They decide to have only one person
timing cars with a stopwatch as they enter the intersecttfon
from either direction while another person records this in-
formation. .

Back in the classroom, the children are eager to share
the information they've discovered with one another. The
Traffic Light Timing Group is the first to report. Their
spokesperson announces that the present traffic signal oper-
ates on a cycle of thirty-five seconds for cars to go in
each direction followed by fourteen seconds for pedestrians
to walk (a seven-second WALK sign followed by a seven-second
flashing DONT WALK sign). The children in the group have
added up the times and discovered that pedestrians could be
forced to wait as long as seventy-seven seconds before cross-
ing the street. When someone points out that this is only
4 little over a mihute, students still agree: it is too
long to wait. Several suggestions for changing the timing
are made, but the other groups are anxious to report, and
the class decides to hear all the information before pro-
posing changes.

‘The Pedestrian Tihing Group tells the class that they
have timed fifty pedestrians 'going directly across the street
at the traffic light and plap to finish timing fifty more
¢rossing diagonally. One boy starts to read the data, but
several children complaifi that ghey can't, te nything from
the informati presented this way. A discussion follows
" about- how the data 'could be made clearer to other people.
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At this point the teacher introduces the USMES 'How To"
Cards on graphing. After reading them over the group de-
cides to make a histosasgh:f crossing times that would show
the number of people ve crossed the street in certain
times, e.g., two seconds, three seconds, etc. The histogram
they make is shown in Figure B5-1. Other groups decide that
they also need to find a better way to present their data,
affl the class discusses different kinds of graphs that can
be used. The rest of the session is spent graphing the data
from the other three groups. ‘

When the graphs have been completed, the groups are ready
to give their information to the rest of the class. The
group counting cars at the traffic light have simply made
bar graphs from their data, showing that in the first light
cycle, a maximum of six cars were waiting at the red light;
in the second light cycle, eleven were waiting; in the third
cycle, six; etc. They have counted cars in ten light cycles
in all and have found that the median number of cars waiting
is 6.5. Someone suggests that the Students in this group
should check how ufany cars could not get through in one
green light and are left waiting when the light turns red.
The students agree that it would also be useful to make his-
tograms of this information (collected for several light
cycles) so that they can determine whether the light timing

_ should be changed.

The group measuring the arrival times of cars at the in-
tersection of Main and Maple have timed 61 cars during a
five-minute period. To find gap times between cars, the
children have subtracted arrival times; a sample of their
arrival time data and gap time calculations is shown in
Figure B5-2. They Have also made a histogram showing the
number of cars coming one second after the previous car,
the number coming twd egconds after, etc. The gap-time his-
togram has a range of gaps from one to twenty-four seconds.

The Washington, D.C., Students constructed bar graphs
of the crossing time data. The first graph repre-
*sented each student's crossing time by a bar. Then

a frequency histogram of the number of crossing times
of a certain length was made. Using this experience
with crossing-time histogranfs, the children made his-
toggrams of gap times from the data collected at Spring
Road and New Hampshire Avenue. First, they had to
subtract successive arrival times to find gap times.
Some children had trouble remembering to "carry over”

‘ )
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. the seconds from the previous reyolution of the stop-
.T.- watch. After constructing gap-time histograms for
GO.P mes three days in a row, the children started finding
. : medians from approximately 50 pieces of data. They
MQJV) &V\d Mdrle 5"" . were surprised to find that the median gap time was

three seconds for each day. (See log by Audrey .

o Arvive Qec) G—a'f(scc) | Fobinson.J ~_~
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The group timing pedestrians has made two histograms, one |
of the first set of fifty gtreet crossings and a second of
L{ the people who have crossed the street diagonally. (They
_ Finished taking this data after school.) They'are unsure
about which set will be of use, and so they have prepared
2{ both as evidence of the problem. In discussing crossing
times, the class debates whether timing handicapped people
1; would be a useful measurement.
As the class is examining the histograms on crossing
3 ties, the teacher asks the group whether they can tell how
many people in all can go directly across Main Street in ten
seconds or less. Several children add the number of people
i; in each column of the histogram (of people going directly
across Main Street) up to and inciuding the ten-second col-
6 umn and discover that out of the fifty people timed, forty-
five have been able to cross the street in ten seconds.
The teacher asks them whether it would be helpful to be
able to find this information quickly from a graph. Most of
. . the children feel that it would be useful, particularly in
i Figure B5-2 making a presentation to "authdrities.' The teacher shows
them on the board how to make a cumulative distribution
. graph by using the running totals-of the data from their
‘ histogram table. Here is the data they use for the new

‘ graph.
Number of Running Totals
Seconds Number of Students
. 2 or fewer - 1l -~
3 or fewer 3
’ 4 or fewer . 5
5 or fewer 11
6 or fewer 16
7 or fewer 25
8 or fewer 40
s 9 or fewer 44
. 10 or fewer 45
11 or fewer 47
. s

49

. l -y . 12 or fewer
g - /"‘R\\‘% ‘4 15 or fewer 50
ERIC ~ - . |
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Aruitoxt provided by Eic:

After the skill session with the teacher, the Pedestrian
Timing Group makes a cumulative distribution graph like the
one shown in Figure B5-3. They also make a cumulative dis-
tribut graph for the pedestrians who have crossed the
stre;ztzgigonally. In comparing the two graphs during
anothér cluss discussion, the children note that nine out of
ten pedestrians (90%) going "straight\across' the street can
cross in ten seconds.or less, while nihe out of ten pedes-
trians (90%) crossing the street diagondlly can cross in
fourteen seconds or less. They draw dotted lines on the
graphs to show these facts.

The next discussion focuses on the queskion of how dif-
ferent their results would be if measurements were taken
shortly before or after school. Comments include--

"There are more cars then."

"Maybé there are fewer delivery trucks."

"More little kids are trying to cross the road."

"Does the light timing change?

The class decides that additional measurements of car
waiting times and gap times should be taken. They also de-
cide to time groups of people crossing the street since more
children will be crossing in groups just before or after
school. A number of students make arrangements to meet the
teacher before and after school to make these new measure-
ments. After collecting the additional data, they graph the
information from these later visits.

[y

Children in the combination fourth- and fifth-grade
class in Lansing, Michigan, timed children crossing
the street in groups of various sizes. They found,
after graphing their results, that larger groups of
children took longer to cross the street than indi-
viduals or smaller groups. They found that the aver-
age crossing time for groups (which averaged ten chil-
dren) was 10.4 seconds, whereas the average crossing
time for individuals was 8 8/19 seconds. (See log

by Janet Sitter.)

The Gap Time Group decides to use the new data taken just
before school because they find.that the number of cars
timed on Main Street passing through the intersection during
a five-minute period is greatest at this time (102). They
also feel that it is important to use measurements from this
time of day because the largest number of children would
using the crossing then. 7’1
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The data collected during the five-minute period around
o 8:45 is shown below. Figure B5-4 shows the histogram that
Hljﬂ,GAM 0F GAP TIME the children have made from this data. The histogram"shqws
' ' ) a range of gaps from one to sixteen seconds and a median gap
. .- _+-?_£ﬂll twnd M time of three seconds. )
4 sy ' N - g s
;: | From 8: 45 1:50 Table of Values
344 ] . R Gap Time No. of Cars
112 ‘ ' - ' (seconds)
»oA — :
ST T 5 .
] A
*1 1 Z ‘ ‘. "3 38
‘§ 294 ! 4 10
14 5. 3
% aed - I . 7 ¢ 2
3 wl | " - (8) 1
' 1 1
{g X : | _ ' . 12 1
144 | . . - ) . 16 ’ 1
2 : -1
o4 -4 - — Once all the other groups have graphed their data 4nd re-
.- | T }' ** "1°: ported their information, the class is ready to discuss the
" ' - - problems at each intersection from the evidence they have
."]7. pgathered. First the children talk about the crossing at
1 . o "* Main and Chestnut. One boy who is good at math has worked
3+ r']__i: ) - out a possibility for changing the light cyele. '"Nine out
Tl s glen e v Ry & @ of ten people get atross in fourteen-seconds, so if they
et v arln s wn & -II % o= » left the fourteen-second WALK light but made the car moving
t Gt¢ Tine. . time twenty seconds instead of thirty-five seconds, the cars
| (SCCOhJJp would have to wait only thirty-four seconds instead of
' forty—q;:: seconds. So people would only have to wait at
the most~forty-seven seconds instead of seventy-seven,"
. " " ” *
. Figure B5-4 ’Huh?
‘ . ‘Where do you get that?" " N
"Yeah, where do all those numbers come from?"

The boy explains how he has arrived at these figures.
He says that they should use the times for the pedestrians
crossing Main Street diagonally since a great many will be
crossing this way when cars are stopped in both directions
during the WALK light. .
"And our cumulative distribution graph tells us that nine
. out of ten people can cross in fourteen seconds, the WALK
’ time right now at the light." )
o "Okay. Now where do you get the twenty seconds?"

8y
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He explains that the number of seconds cars have to get
through the light each way can be reduced and that twenty
seconds seemed to be a good time all around. He shows on
the board how he has added waiting time for the other cars
to go (twenty seconds) and for pedestrians to go (fourteen
seconds) to get thirty-four seconds waiting time for cars
on either street. People waiting time, he says, is car
times for both directions (forty seconds) plus seven seconds
when the DONT WALK light has begun to flash and pedestrians
should not start to cross--a total of forty-seven seconds.
The other children check these figures and the present car
and pedestrian waiting times; they agree that these sug-
gested times would shorten the light cycle greatly.

One child argues that the car time should be increased,
not decreased, so that more cars can get through the light
in one cycle. However, the children from the Car Waiting
Time Group have counted the number of cars that are left
waiting after a green light and found that only two or three
carg in every ten light cycles are unable to get through in
one green light. They quickly affirm that shortening the
cycle will not increase this number much, and most children
agree that cars won't have to wait as long until the next
green light if the timing is decreased. The boy who has
suggested the twenty-second time for the cars to go says
that it will be more fair to pedestrians, who don't need
more crossing time, but less waiting time.

The children .are generally satisfied with the new times
suggested, but one child asks: ''What about people who take
longer than fourteen seconds to cross?"

"Cars would have to wait until people already in the road
crossed. We could paint white lines for the crosswalk and
put up a sign telling the driver to wait,'" another child
replies.

The children are pleased with thiis suggestion and decide
to include it in a list of recommendations that they plan
to present later to traffic authorities.

The teacher asks about the crossing at Main and Maple

. Streets. "Are there gap times long enough for the school
children to cross safely?" A student from the Gap Time
Group says vehemently that there are not. The class decides
to reexamine the histogram on gap times to see what they can
learn from it. ° They remark that there are only three gaps’
of ten seconds or longer and one gap of fourteen seconds or
longer during the five-minute timing period. (See Figure
B5-4.)" "That means that somebody.gding straight across the

street would have onlﬂ three chances to cross in five min-

L I
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utes, and somebody going diagonally would have onl& one

chance,” one girl explains. (She reminds the rest of the
class that most pedestrians coul# make a "straight" cross-
ing in ten seconds, and a diagonal crossing, in fourteen.)

After examining the data, the class decides that cross-
ing the street diagonally is not safe at all at this inter-
section and 1s also not necessary since Maple Street has
fewer cars and a stop sign. The childen are concerned, how-
ever, about pedestrians going straight actoss Main Street.

"There aren't enough times<when it's safe to cross. That
doesn't come out to even one chance every minite!"

"The city should put in a WALK light with a‘push button
at least ten seconds long. It costs a few thousand dollars
but it would cost that much to have a part time officer
there for a year or two.'"

"Yeah, but people need jobsg and anyway the light may cost
a lot to repair. We need>a cop to make sure cars are going
slow enough."

P ad

i The children in the fourth-grade class in Washingfon,
D.C., constructed histograms of gap times from their
data collected at 13th and Otis Streets, an uncon-
trolled crossing. They saw that there were many one-
second gaps and very few larger gaps. The median was
two seconds for each of the five days. On the basis
of this information they decided to recommend to the
city traffic department that a traffic light be in-
stalled at the 1ntersection. (See log by Audrey
Robinson.) t

As some children feel that the problems an lutions
they have proposed would be easier to talk about 1if they
could be demonstrated, a new group of children forms to make
a scale map of the intersection. Most of the class becomes
involved in this undertakfng when the group realizes that
it is a mueh more complicated process than they expected.
In order to make the map to scale, street distances must be
measured outside. The teacher draws attention to the USMES
"How To" Cards on using a trundle wheel; after several at-
tempts at uéEZg a tape measure, the children decide that the
“distance is thbo great and that using a trundle wheel would
.indeed be tké most practfcal method of measuring. A group
of children constructs two trundle wheels (each with a cir-
cumference of one meter) in the pPesign Lab using the "How

[]{j}:( To" Cards. . 0

'
A FuiText provided by Eric i
-
. .




The next few sessions are spent measuring and recording
distances outside. Lengths as well as widths of streets
between blocks are determined. The children take turms
handling the.trundle wheel and counting "clicks," which mark
the number of rotations. ' '

The block distances and road widths measured by children
working outdoors are used by another group of children to
make the large map. These children first examine the USMES

2'"iow To" Cards on scaling. They decide on a scale of

5m €= lcm, divide the measurements in meters by five to
get the measurements in centimeters and begin drawing a map
in pencil on a large piece of cardboard. Other children go
over their outlines using brushes. dipped in tempera paint.
Still others make flat cardboard pieces for cars, lights,
and people (after measuring or estimating heights and widths
of these objects and scaling these measurements.)

Before beginning the scale model of .the area outside,
the children in the Lansing, Michigan, class worked
on a floor plan, drawn to scale, of their classroom.
Measurements were taken of the room and the furni-
ture. The children made conversion tables to help
them with the conversion of measurements. They de-
cided on a scale for the model: 1 block represented

1 foot. The children located the north, south, east, -
and west sides of the classroom and labeled their
floor plans accordingly. They placed the furniture
e .. - - pieces on the.floor plan by using the same scaling
system that they had developed to make the furniture
pieces.” After this project was completed the chi-
dren followed the same procedures to construct azjsdel
of the crossing. (See log by Janet Sitter.)

. | ,

/f*N\\ The children in the Lexington, Massachusetts, class
made scale maps of the streets near the school for
. use in their videotape on pedestrian safety. They

measured distances outside with trundle wheels con-
structed in the Design Dab. They then decided to

-- make a scale model of an \average-sized car and one of
an average-sized first grader in order to portray
graphically to primary-grade children how difficult
it is to see them at crossings. One group measured

! ten cars, calculated the average size, and made a

Q model car out of Tri-Wall and papier mache. Another

)
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group made a height chart, measured a group of

F first-grade children, figured their average height,

’ i and made a model child of papier mache. The group

| ! reported that the average height of the first graders
was three feet, the average length and height of the
cars were fifteen feet and six feet and that the
models were made on a scale of 3 feet =9 1 foot.
They added that to .determine these figures they had
to practice converting inches to feet. (See log by
Robert Farias.)

E

While the group finishes the scale map, other children
form groups to gather additiomal information. One group de-
cides to obtain more detailed informagion on the cost of
buying and servicing traffic lights and on the wages of traf-
fic police so that the class can decide which to recommend
at the uncontrolled corner. Another group looks up accident
information for the crossings and researches local traf€ic
laws and enforcement procedures.

After several more working and planning sessions, the stu-

. : dents decide to recommend in a letter to traffic officials
that a push button WALK light with a minimum ten-second WALK
time be installed at the crossing at Main and Maple. They
explain comparative costs, assuming that the light will last
for twenty-years. They decide to point out that the four
ped®strian accidents that have occurred at the corner over
the past five years might' have been avoided had there been
a WALK light.

1f the town won't install the light immediately, the
children recommend the following minimal program: station-
ing a police afficer at the intersection before and after

*gchool so that childten going to and from school can cross
safely. B,

. ‘For the crossing of Main and Chestnut, the class sug-
gests that the minimum time for cars be reduced from thirty-
five seconds to twenty seconds. Since the pedestrians will

not have to wait so long, fewer will take a chance on run-

ning across as the light is changing. .

The group researching local traffic laws has found that
the town traffic department is the agency that makes and
enforces decisions on traffic policy. The children in this
group recommend yriting the traffic department. The class
decides to write a letter to the traffic department listing
the above recommendations. In the reply to their letter
they are told that a representative will visit the class
EHQJ!:‘ to discuss their finding%%

G
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The official is very polite and interested in the chil-

s dren's findings when she visits their classroom. She ex-
amines the children's model carefully and listens while they
\\ explain each change. She then tells them that further study

is needed to see whether the timing of the light at Main and -
Chestnut Streets should be changed, as they recommend. A
light ‘}11 probably be installed at some time in the future
at the uncontrolled intersection at Main and Maple, as it is
one of several im-the vicinity-where accidents have occurred.
She promises that a police officer will be assigned as soon
as possible to direct traffic at the corner before and after
school. The children are a little impatient with the slow-
ness of official decision-making, but most are satisfied

that their recommendations will be considered seriously.

Looking over the data they had collected, the chil- ‘ ‘
dren in the Lansing, Michigan, class concluded that

their initial hypothesis was correct: the crossing

was not safe. They then turned their attention to

how to make it safe. Their suggestions included the

following ideas:

1. Build a skywalk over the street to replace
the light. -
2. Build a skywalk at Kalamazoo and Allen
1 (1 block west).
3. Build under-road passageway.
4. Make WALK light longer.

The disadvantages of each were discussed and the
, . class decided to ask the other children in the

‘ school which alternative they preferred. Two police
officers visited the class to discuss the children's
work and findings with them. The officers told them
that changing the timing on the traffic light would
be the most practical solution, and they discussed
changing it only during school hours. (See log by
Janet Sitter.)

While working on the Traffic Flow challenge, a fifth-
grade class in Arlzngton, MassachusEtts decided
' that altering the flow of traffic near an unmarked
crossing was not a practical solution because of the
heavy volume of traffic. After studying the situa-
EH{J!:‘ tion, the children recommended that a pedestrian

Q.
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- ’ ° o overp H! constructed at the crossing. Their so-
) ) lutioﬁd‘lczded with the recommendations of the .
_city traffic department, and the following year the
oveqpass'was built. (From log by Bernard Walsh.) .

*

The students decide to inform children in other classes
that they may have to wait a long time at the intersection
of Main and ‘Maple before crossing safely. They make posters
warning children to look both ways when crossing the street.
The class receives permission from the principal to display »
L : their posters along with their large scale map of the inter-

- N P section in the large showcase in the main lobby of the
’ school .

g < \
“ ' . The school safety officer of the Lexington, Massa-
S » , . : chusetts, Police Department visited the class, and
y \ ' T ' - « the children made a presentation of their findings.
. ' They recommended that a sign by'posted to remind
. drivers to signal before turning. In responding
. that state approval was required for new types of
. szgné, the Department of Public Works advised the
-~ childrén to turn their efforts towand educating the
. . ' "‘public on safety rules. The children then focused .
. their attention on making a videotape about pedes-
v . . trian safety for the younger children at the Adams J
- . . School. (See log by Robert Farias.) S

.

.
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6. 'QUESTIONS O STIMULATIEZFURTHER ° e What problems do you have getting to school?
INVEST RGATILON AND ANALYSIS - '
e Which streets ort the way to school are difficult to cross?

. C ) o ; e What do you think makes certain streets difficult to 4
. ’ eross? ) .

-
3 L} T !
' . - x "
. . . . L . e What information do yqu need fbiﬁ%yd in order to show that
a preQlem really exists?

» ]

e How could you organize yourselves to best collect,thel
. -+data you need?

n

EMC . AN . ~ o ' 'i "‘ . :3
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How could you find out what other pedestrians think of
this problem?

What is a good way to measure the flow of traffic?

What is a good way to find out-how long it takes to
cross the street?

How éan you find out if a traffic light gives a pedes-
trian enough time to cross the street?

How can you determine how fast cars are going through
an intersection? What measurements do you need to take?

What i1s a good way to keep a record of your data?
How can you make a'picture of your data?

4
Are there big differences Between the times various
people take to cross the street or cars arrive at
the intersection at different times of day? 1If.so,
what could you do about these differences?

What possible solutions can you suggest to the problem
of crossing the street?

How could you try out your ideas for solving the cross-
ing problem without going out there?

4

How could you make an accurate representation of the
intersection for trying out suggested improvements?

What measurements are needed?

What will hélp you -¢onvince other people your recommenda-
tions will work? o

Who would be a good person to discuss your recommenda-
tions with?

How could you convince other people that they should
walk or drive more safely? .

”~
)
-
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LOG ON PEDESTRIAN CROSSINGS

by Louise Lane¥*
Hosmer School, Grade 2
Watertown, Massachusetts
(September 1972-March 1973)

ABSTRACT
buring a class discussion, one child mentioned a danger-
ous crossing near her Kome. The entire class went to ob-
serve this crossing and to take notes on what they,saw.
They then discussiifgheit observations, the data to be col-
lected, and the 1EPhod of recording their data. They made
T

tally sheets, re ned tp the crossing, and collected data

on crossing times. Back in the classroom, they calculated
the average and the median crossing times, displayed the

data on line graphs, and discussed théir findings. The chil-
dren discusséd their recommendations for changes with a

local policeman, who suggested’that they write a petition to
have their changes implemented. The class sent in their

-petition, and within a week warning signs were placed near

the crossing. Returning to the crossing, the students “ob-
served that the cars were indeed travelling more slowly.

“

My second-grade Class was introduced to Pedestrian Cross-
Ings through a discudsion of a record we had heard with the
theme of "Neighbors." One girl told the other children that
she had to cross a''big, dangerous” street when she came to
school. As a follow-up activity to her comment and a mat-
ural way to lead into a Pedestrian Crossings challqugiwye’
planned a walk to the girl's (Ellen's) crossing by the ea=
tire class to see if it were dangerous. The crossing, lo-
cated on' Mt. Auburn Street at Winthrop Street, will be re-
ferred to as "Ellen's crossing."

Before starting on\qyr field trip to Ellen's crossing,
we discussed why we were going and what we were going to d
when we got there. Our objectives were to see if the class
agreed that Ellen's crossing was indeed dangerous and to
collect as much data as possible. The class decided that
the data should include:

i -

*Edited by USMES staff




1, The mumber of cars

2. Whether or not a policeman was assigned to the
crossing '

3. Whether or not there was a crosswalk

4, Whether or not there was a light

5. Whether or not there was a stop sign.

One pupil suggested that we take notes or draw a picture so
that 'we would remember what we saw.” The children took
paper, books to write on, and pencils along with them on our
walk. One child's drawing of the crossing is shown in Figure
Cl-1. t

Later in the day when we were back in the classroom, the
children and I talked about what we had seen and listed our
obgervations on the board. They included the following:

¢

1. A lot of cars
2. A.policeman to cross the children
3. A g¢crosswalk -
4. -No lights '
S. A stop sign at the end of Winthrop Street

near Mt. Auburn Street
6. A bus stop very near the crosswalk

7. Mt. Auburn Street with- tyo way traffic--four
lanes and Winthrop Street with two way
traffic--two lanes

8. When kindergarten children and Lunch Aides were
crossing we noted that everyone waited for the
signal from the po}iceman and walked inside the
crosswalk lines. .

Only three questions that needed investigation were raised
by the children:

. '

1. How long is the policeman on duty?
2. How fast do the cars go?
* 3. How would you cross ¥¥ a policeman weren't there?

The class decided that we would work on answering some ,
of these questions. But first, weyneeded folders in which
to store the informatidn we weuld collect--our drawings, ob-
servations, and data. We used sheets of paper which were
twelve by eighteen inches and cut them in half. the short way
to make six by eighteen inch folders.

" At this point, the children became involved in experimen-
ting with various tools and skills which would be useful for

()=~ R
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making observations at Ellen's crossing. A trundle wheel
| left in the room sparked curiosity; two girls were determined
| to find out what it was. After a certain amount of play that ’
| took place with the instrument failed to establish its pur-
: pose, 1 tried to subtly direct them to the "How To'" Cards.
| They took the hint and quickly located the cards. Using the
cards, the trundle wheel, and a yardstick Susan and Ellen
discovered that the trundle wheel was a yard measure. 7In
their spare time the two girls helped other classmates dis- -
cover the trundle wheel.

Since both girls' interest was extremely high, I felt that
it would be a good time to let them experiment with a stop-
watch to discover How it works as well as how and when to use
it. Together, the girls were able to do this. ‘Once the
girls understood the stopwatch, they helped others in the '
class to understand it and use it. The children discovered
that one minute equals sixty seconds. Students were busy
timing any activity that took place, for example, getting
the milk, getting the lunches, trips to the bathroom, etc.

Out of concern’ for the youngsters' safety while on a
field trip to a main street, 1 felt the need to show two
films on safety and working with others. The viewing of the
films and the discussions that followed helped the children
to see the problems created by busy streets'and to try to
solve them.

In mid-October the children became involved in mapping
activities. Children were given magnetic compasses without
being told what they were. After eliminating the possibility
of their being tools to measure the temperature of air and !
establ{shing that they were waterproof, 1 suggested that they
take the (ompasses home to figure out their use. One student
ip the class discovered what his compass was before the day
was over; others learned of thelr use at home.

Children constructed directional signs for the classroom
using the compass. The entire class used the compasses to
determine where the signs should be plaged. Many repeated
the activity in their homes. Activities did not stop there;
one student used & compass to determineé which direction
windows that were used for growing plants faced in his par-
ents' home.

We decided to make another trip to the crossing to use
some of the skills we had learned for making observations.
Since we were going to collect data on crossing times, I
showed the children how to make a tally sheet listing the
names alphabetically on the left of the paper and marking
4 inch interval's across the top from point A. Lines were

- J
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drawn and the number of seconds marked along the top., (?hese
nuﬁgers were later changed by the chjldren when they began to
time the crossings.) All of the children were extremely in-
terested in the project; excitement spread as the children
began to realize that each onme of them would be timed cross>
ing the street. ~

We made trips to the crosswalk for three half-hour time
periods over three days. On the third day the thildren com-
pleted their tally. They strongly urged that I be timed
crossing the street. ' I complied! During the time it took
for the class to make the tally, some of the children made
certain observations: '

1. From the east there is8 a bend in the road that
makes it difficult to see cars coming towards ’
you : '

2. .There is a tree and a pole which interferes with
vision when crossing the street north to south

3. A "non-stop" bus\jets down Mt. Auburn Street
from the west . ,
4 . R i
4. The Watertown/Harvard Square local stops very
near the crosswalk--sometimes on the crosswalk!

51 More accurate results are obtained when all the”
kids are warking on "one new job" )

6. A policeman is at the crossing when students

- arrive in the morning and leave in the after-
noog. He is also there when the kindergarten
children arrive and leave.

The children made a 1list of problems still to be solved.
These included questions such as: How many cars travel east’
and west during a given period of time? How fast are cats
travelling? How much time between cars? .

During . .the next session in the classroom the children-
gsed their individual tally sheets to find the median and ]
the averade crossing times. I read the "How To" Cards aloud
and explained:what we were finding. The children decided,
that we should add five numbers at a time. I did the com-
putation at the blackboard and encourgged all those who were -

able to do the same at their places. The average time needed
to cross was 11 seconds. Lo
(”!' a . . '
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11 sec. ' + 10 sec. + 11 sec. + 12 sec. + 14 sec.
9 9 9 13- 10 )
9 ’ 11 9 o 17 11 *
9 . 14 9 14 -
12 10 10 10 _
50 sec. 54 sec. 48 sec.. 66 sec. 35 sec.
50 sec. i
54 sec. : _ i _11 seconds (average)
48 sec. 23 péople 253 seconds
66 sec. . L
+ 35 sec. e
. . 253 sec.

u

The children had difficulty finding the average but under-
stood and enjoyed the process of finding-the median, which
turned out to be 10 seconds. Again I read the "How To"

Cards to them. Splendid questions grew out of Lthis activity
For example: -

e Were ten people more observant in their crossing

than ong person alone? - . .
e What happened to the boy who took 17 setonds to -
cross?

e If ten people took les!.ihan 11 seconds, could
moreqpeople cross in less than 11 seconds?
v L J , ¢
The next sessions were spent graphing the results of the
field trip to the créssing. In a directed lesson the class
discussed and reviewed how to make a line chart. An example
of their work is shown in Figure C1-2. Discussions showed
the following: .
" _ |
1. Students had discovered that the line chart fis
much easier to read than the tally sheet.

2. Something was wrong with Raffi's -timing (17
seconds); perhaps the person handling the
) stopwatch failed to stop it on time.

3. Children checked the chart to see that all
"]ike" amounts of seconds were placed
correctly. .
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‘ A ' 4. Children decided that 14 seconds to cross the
. street was too long according to the facts.
' h . They attributed that time to walking slowly or
to waiting for cars that didn't stop.
{ . * 5. '‘Most students decided that 11 seconds sounded
o . reasonable for an average. They understood at
- . ) ' this point that the average means the time it

took most people to cross that particular

L ! ; crossing.
ty < .
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The youngsters were very pleased with their work. Some boys )

and girls took their graphs home, and others shared them with
other classes. ) ’

After Winter Recess the class reviewed the work that had
been done on the challenge and made a list of recommended
changes for the crossing:

1. The crosswalk on Mt. Auburn Street and widthrop
Street should be changed to the other side of
Winthrop Street.

2. A warning sign should be posted on the north side
of Mt. Auburn Street facing the cars coming from
the east.

k4

3. A warning sign should be posted on.the south side
of Mp. -Auburn Street facing the cars coming from
the west. '

The class scheduled a visit with Police Lt. Kelly of the
Traffic Division to make a presentation describing our activ-
ities from September to January as well as’ our recommenda-
tions. Lt. Kelly listened to the children as they explained
the reasons for their recommendations:

1. The crosswalk should be moved because there is a
bus stop right next to the crosswalk. The buses
stop on the safety crossing which is dangerous
for the children who have to cross the street.

2. There are no signs to warn drivers of a crosswalk
or school crossing; some should be posted. It
18 difficult to see oncoming traffic due to a bend
in the road in one direction and trees and poles
in the other direction.

Lt. Kelly praised their work and explained the reasons
for the placemfent of the crosswalk. The crosswalk was
placed next to the bus stop on purpose. . It was felt that
more people would use it to get to and from the bus stop
as well as to the stores which were nearby.

He asked the children tojwrite a petition of their re-
quests for changes and send\it to him; he promised that he
would take action ¥rom there. At the end of February the.
petition was sent. A copy of the petition is shown in Fig-
ure C1-3.

(y
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HOSM SCHOOL

CONCORD ROAD
WATERTOWN. MASSACHUSETTS 02172
PHONE $24-3531

-

JOHN J HARRIS, PRINCIPAL

) February 26, 1973
To Whom 1t may Concern,

We, pupils of Room 111 of the Hosmer School, wish to presént the
following petition:

1. We ask to have the crosswalk on Mt., Auburn St., and Winthrop St. changed
to the other side of Winthrop St. . '

2. We ask to have a warning-crossing sign on the north side of Mt. Auburn St.
facing the cars coming from the east.

3. We ask to have a warning-crossing sign on the south side of #t. Auburn St.
facing the cars coming from the west, /

L2 22224

(1) From our observation and {g) collecting data, we have observed the
Watertown Square bus, going east, stopping on the crosswalk when using the
bus stop. On the north side of the crosswalk therepis a private garage. .
The owner's car backs onto Mt. Auburn St. right across the safety walk. When
" we tried to oross the walk, we had a long wait, since autos from both
* Jdirections are many and travel so fast. No cars, at anytime, stopped to let
us cross. On the north side of the crosswalk, there  is a bend on the road
before the crosswalk, thus making the pedestrian‘'s job of seeing on-roming
cars almost impossible. At the same place, there are three trees and one
pole that block the view of the pedestrian who is crossing to the south side.

agﬁﬂrhere are no signs, on either side of Mt. Auburn St. to warn the drivets
.of a crosswalk, or children crossing, or the like, '

w We feel this change and these additions will make the crosswalk safer
[ ?

for pedestrians.
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The children had an immediate response to their petition.
Lt. Kelly issued orders to have a warning sign for drivers
placed near St. Theresa's church on the NE side of Mt.
Auburn Street. This was done within days. On March 16th
the class walked to Ellen's crossing. We observed that cars
slowed down as they neared the intersection, whereas before
the sign was posted, they had continued at a fast speed. We
all walked towards the east and looked at the new sign. The
children were very proud that their efforts had brought
about a change. A second "used" warning sign had been posted
near the crosswalk. In the spring the crosswalk lines were
freshly painted.

\
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2. LOG ON PEDESTRIAN CROSSINGS

by Audrey Robinson and
Gloria* Downs*
Raymond School, Grade 4
Washington, D.C.
(February-June 1971)

Data Collected at Georgia Ave.
and New Hampshire Ave.

“Iraffic Logs
Time -77;wc £ Cress

J.00 ” S econds l
" 5 seconds

fs:u»/: '

9 Seconds |

I 4 J‘uan/_;

Figure C2-1

ABSTRACT

In this class the challenge was introduced during a dis-
cussion of the. safety features and hazards of street cross-
ings near the school. The children studied both a con-
trolled intersection (stop sign) .and an uncontrolled inter-
section. They collected data on the time students took to
cross and on the arrival times of cars and calculated gap
times between cats. The data was then displayed on bar
graphs, histograms, and line charts, and average and median
times were found.:+ The students simulated the activity at
one intersection by marking it on the floor and having class
members act as pedestrians and as cars. They discussed the
effects of age and physical handicap on crossing times and
offered recommendations for alleviating these situations.
They discussed the differences between the controlled and.
the uncontrolled intersections and the implications of these
differences for pedestrians. The class presented their find-
ings to the city Department of Traffic but were told that
their proposal to have a traffic light installed at the un-
controlled crossin§ was not feasible.

During the second half of the school year, we asked our
fourth-grade class to comment on the problem of pedestrian
safety at street corners. Reasons for obeying traffic sig-
nals and signs, crossing streets only at corners, and not
playing in the street were discussed. The class was asked
to think about the particular corners around -the school:

Do you know anything about the streets you cross when you
are coming to school? What makes a "bad" street?

Some children mentioned two intersections near the school
that were especially bad: at 13th and Otis cars speed down
the hill, and there is no traffic light or patrol at the

»

*Edited by USMES staff
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- 7 . bottom; at 10th and Spring Road the‘ patrols have difficulty
) ‘ . in helping the children to cross. We decided our fugure

Data Collected at Spring Road

and New Hampshire Ave. course of action would be to make a list of the problem

crossings, then actually visit them to see if we could find "~
out what was'causing a pedestrian hazard. i

' f"\" Tn}c /mess ‘ ‘A list of questions to be explored evolved from our dis-
. 08 Ll ceconds o cussion: ’
) Cwalking Sluty) . What light should we use to cross the street?
&emide ¢ s¢conds . What do the red, yellow and green lights mean?
. : How should we look before crogsing the street? -
lek 5 Seconds. . Why do we have one-way streets? 3
How do drunk drivers keep their licletises?
Am S Seconds | What does a U-turn mean?

Should we obey the traffic laws?
Shoret 5 Secsnds. Do we have school gigns?

* Karen| o Seconds R What. is the speed limit?
Are stop signs necessary?

Do our patrolboys help? 2
Lee | 7 Seconds Should we check our’cars b fore taking a trip?
, Toyer| S Seconds -
' . 4 Tackiel £ Second's During the next few weeks the class visited nearby inter-
sections to collect data. The children kept logs of the
ﬁn&/ﬂ /8 Seconds i _ time it took them to cross the street at the intersection of
Georgia and New Hampshire Avenues and at the intersection
R of Spring Road and New Hampshire Avenue, and each student
) Figure C2-2 made a graph showing the latter data. The individual was re-
{ U . R presented by a block on the vertical axis; the crossing time
. in seconds by'a number on the horizontal axis. The traffic.
@ logs are shown in Figures C2-1 and C2-2, and one of the stu-
dent's graphs is shown in Figure C2-3.
A - After discussing our observations, most of the clnss
seemed to think a traffic light instead of a stop sign
should be placed at the corner of New Hampshire Avenue and .
i Spring Road. They also expressed the opinion that the time
4 - for pedestrians crossing at Georgia and New Hampahire Ave-
nues should be lengthened.
5 The next week, the class simulated cars and pedestrians
l . at an intersection. A'mock intersection was set up by using
T plastic strips; a gray strip reprg¢sented the curb; a green
N . strip, grass; a white strip, the street, .The tlass decided
. 1 - our intersection was an uncontrolled corner because it had
no light or stop sign. We reviewed terminology--pedestrian,
police officer, uncontrolled vs. controlled corner--and then
asked one student to play a pedestrian and two students to
be cars. Our pedestrian crossed the street safely but was
criticized for her failure to look both ways. ‘
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The cars were instructed to keep moving, bringing up the
problem: How will our pedestrian be able to cross the
street in heavy traffic? The class suggested that a traf-
fic light might be installed at the corner. A model traf-

* fic light had been constructed by the teachers* and was now

brought out and "installed" at the corner. Obeying the
traffic signal, several more pedestrians and cars crossed
the intersection. .

We had previously drawn a graph on the chalkboard showing
how long it took the children to cross an intersection. We
asked them to look at that graph now and find the longest
amount of time. They found that three students had each
needed nine seconds. We then discussed the following prob-
lem: If the length of the proposed WALK light was only a
little longer than nine seconds, how would a handicapped or
slow-moving pérson be able to cross this street safely? The
class offered these recommendations:

*The children might also consider constructing one: See

log of Robert Farias.--ED.
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1. Have a patrolman at every corner.

2. Have a walk button for pedestrians.

3. Have islands for all streets to help handi-
capped people.

4. Lengthen WALK lights.

A visiting polEce officer discussed the feasibility of these

recommendationk with the class.- ’
The children spent quite a bit of time over a three-week

period collecting data on the number of cars that passed

the corners of Spring Road and New Hampshire Avenue, New

Hampshige and Georgila Avenues, and Spring Road and 10th

Street:

Spring Road and New Hampshire Avenue

Monday 16
Tuesday 28
Wednesday 43
Thursday - 32
Friday 19

New Hampshire and Georgla Avenues

Monday . 43 ‘
Tuesday 45 '
Wednesday 63

Thursday 40

Friday - 62

Spring Road and 10th Street

Monday 26
Tuesday 14
Wednesday 13
Thursday , ] 15
Friday ' ; 16

‘

This data was used to learn averages. The children were
shown how to find the average by adding all the quantities
in a given set of numbers to get the sum, and then dividing
the sum by the total number of quantities.* A sample of
one student's work is shown in Figure C2-4. .

*The average rate of ‘traffic flow can be calculated by’
dividing the average number of cars by the observation time.
—-ED.
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Figure C2-4

The children were alsd asked to find their average cross-
ing time by looking at a graph previously drawn on the board:

.

[ Name of étudent

Randalt
Kim .
) ", Cheryl
| \ Jackie :
. Bemice
Lee

Toyer
Sharon - 2
Karen - )

R
123 456789 °

Number of Seconds °

/ .
As expected, most children were unable td estimate simply
by examining the graph. They found the average by addin
and dividing as they had done with the number of c oss-
ing the three intersections.

The following week data collected at Spring Road and New
Hampshire Avenue was used to extend the children's ability
to construct graphs. We asked the children how many seconds
it took each one to cross and wrote those numbers on the
board: ’

8 9 10 + 8

7 7 8 7
10 6 9 -8
10 8 10 9
10 10 9 6

* The children were asked, How many children crossed’the

_ street in six seconds? They responded, two children. How
many crossed in seven seconds? They responded, three;
eight seconds, five children; nine seconds,, four children; o
ten seconds, six children. . _

Each child was given a pigce of graph paper and Jsked to g
rulé from 1 to 10 on each axis. The Nprizontal numbers
would represent seconds; veré}cal nuabers would représent
the number of children that crossed the street. They were

. 'glu? ‘“
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asked to find on the vertical-axis the number of children
crossing, to follow that line acrosa the paper, and to stop ,
at the number on the horizontal axis showing the seconds it
took them to cross. When this was done for all the numbers,
the children shaded in their bars with crayons. Referring

to the histogram, they "answered these questions: How many
children crossed the street in nine seconds? They responded,
four children. How many crossed in six seconds? They re-
sponded, two children; ten seconds, six childrén; seven
seconds, three children; eight seconds, five children. What

. is'the total number of people that crossed? The children

replied, twenty people. A sample histogram is shown in’
Figure CZTS.*

»

ONTROLLED INTERSECTION AT SPRING ROAD
AND NEW HAMPSHIRE AVE.

~u:u ‘5IL:
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Figure C2-5

Two weeks later, starting on a Monday, the children again
visited the intersection at Spring Road and New Hampshire

~

" %At some point in the unit the children will have to calcu-

Left columns show arrival times; right columns
show gap times. The first dap time in each
column includes the remainder of thirty seconds
left in the previous column.--ED.

Flgure C2-6

late the average or medfan time needed for a person to
cross the sstreet in order to apply this data to the prob-
lem of finding out whether a control is needed at the in-
tersection. The median crossing time is much easier.to
find than the average; for the above data it is the 10th
crossing time in.order of size, namely 8 seconds. A com-
parison of this median crossing time and the median gap
time between cars is a good basis for planning & control.

T oo o~ lug
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There are actually fifty-one cars in this list.

--ED.

Figure C2-7

4 -
Avenue (an intersection with a stop sign) each day at 1:00
p.m. for the week. They used a stopwatch to record data on
arrival times of cars during a four-minute period at the
crossing across from the stop sign. Each day, after re- -
turning to the classroom, the data on arrival times was put
on the chalkboard and gap times were calculated by sub-
tracting successive arrival times. The data given in Figure
C2-6 is for Thursday of that week.

Once gap times were calculated, the children had to tally
to see Irow often each gap occurred. They found the largest’
gap time, numbered on the chalkboard from one to that number,

-and proceeded to tally as shown in Figure C2-7.

Each ghild was given a piece of graph paper to make a
picgure showing the gaps in traffic for that day. One stu-
dent's histogram is shown in Figure C2-8. .

~

Controlled Intersection at Spring Rd. and New Hanmpshire AQ .
/ ‘ . N y [y

SRy beNnNaeFTIS

1'236‘%4/ 1 ' rn2

Figure C2-8
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We followed this procedure each day for the week, waiting
until Wednesday to introduce the concept of median. After
the children's graphs were completed, we asked them to look
at 'all <he gaps and see if they could tell which number
would be the middle number. They made several guesses. How
could we find out for sure? One suggestion was to look at
the numhers and’pick the middle number. After some discus-
sion we introduced and explained the concept of median (see
Glossary). The children suggested that we write down in
order all the numbers, counting to find out how many we had.
The number in the middle would then be the median. Thurs-

“day's data is shown in Figure C2-9.

The fact that there were a number of items in our list
presented a problem. The class decidéd that if the numbers
in the middle were the same, then we could use either number.
The medtans for the five days were all three seconds.

In comparing their crossing times with gap times, the
children realized by looking at the daily histograms that
there were several gap times equal to or larger than 8 2
seconds when they could cross the street.*

The following week the class wanted to make a large his-

. togram showing what traffic looked like at 1:00 p.m. for .

four minutes 'during the five-day period. Each day's tally {-
of gap times was\put on the board and totalled to obtain a
cumulative frequency:

*To make a regémnendation for a traffi¢ control for the in-
tefsection, the children will want to find out if the traf-
fic pattern varies according to the day and to determine an

_ average pattern., A-certain gap time or range of gap times

could be studied. Since the médian crossing time was 8
seconds, a range of gaps of 8 seconds or more would indi-
cate possible crossing opportupities. A gquestion to ask .
the student is, "About how long do you have to wait for a
long enough gap to cross?” The number of gap times of 8
seconds or more for five days from the chart on the next
page is as follows: Monday, 8 gaps; Tuesday, 10 gaps; Wed-
nesday, 10 gaps, Thursday, 11 gaps; Friday, 3 gaps. When
these numbers are arranged in order of size (3, 8, 10, 10,
11), the median number is the third: 10 gaps. That means
*that on most days a person who takes 8 seconds to cross
the street would have ten opportunities during the obser-
“vation period of four minutes at 1:00 p.m.

The chiidren might also compare gap times and crossing
times by making a slope diagram. (See Glossary and "How
To" Cards.)--ED,
113 .
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Controlled Intergection at Spring Road
and New Hampshire Ave.

- \
Figure &0-10

Mon. Tues Wed. Thurs. Fri. ' TOTAL

1 sec. 5 + 4 + 1 + 9 + 9 = 38
2 16 10 16 ! 1§ 9 66
3 14 1 10 6 8 49
4 7 5 6 1 9 28
5 7 2 8 5 2 21
6 5 3 5 1 1 15
7 1 1 0 3 1 6
8 3 1 2 2 1 . 9
9 0 3 2 1 | 7
10 1 0 3 3 ) 7
1 1 1 0 1 0 3
12 0 1 0 0 1 2
13 0 2 0 1 0 3
14 0 0 0 1 1 2
15 1 0 0 0 0 1
16 0 0 1 1 0 2
17 0 0 0 1 0 1
18 1 0 1 0 0 2
19 0 2 1} 0 0 2
20 0 0 1 0 0 1
21 1 0 0 0 0’ 1

m=3 Ep=3 m=3 m=3 m=3 266 cars $

The actual histogram the class made is too large for re-
production here, but a small version appears in Figure C2-10.
The class reviewed the meaning of median and agreed that
with numerous pieces of data the median is easier to calcu-
late than the average.

The principal attended this session and expressed concern
about the safety of the intersection at Spring Road and New
Hampshire Avenue. She agreed to take a report on this sitl-
ation from the students to higher authorities to see if
something could be done about the problem.

Since most of our data so far had been collected at Spring
Road and New Hampshire Avenue, an intersection controlled by
a stop sign, we decided to make a survey of an uncontrolled
intersection, 13th ang Otis Streets. The childrem had pin-
pointed this intersection as particularly bad because it is
at the bottom o@.a hill "down which cars speed. Our objec-
tive was tb write‘'and forward another report to the ‘Departs
ment of Traffic in Waspington, D.C., to/ see if we could get
some type of control for this iftersection. .

We spent fiwe lunch ﬁours at 13th and Otis timing car ar-
rivals for four minutes at the intersection. We followed
the same procodu'c as described for Spring Road and New
Hampshire Avenue, calculating and tallying gap times and
finding the median when we returned to the clnsbroon each

115
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day. The following data shows cumulative frequency of gap
times at 13th and Otis Streets, an uncontrolled corner, at
1:00 p.m. for four minutes over a five-day period:*

i ' Mon. Tues. Wed.  Thurs. Fri. TOTAL
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dren made line charts such as the one shown in Figure c2-11.

*This data can be compared with the data from the contrslled
intersection by noting that the mediyn gap time for e4ch

N day is 2 seconds compared to the median gap time of 3 sec- !

LY

7 ¥
\ e

onds for the intersection with the stop sign. Another com-
parison can be made by finding the median number of gaps
"’ equal to or more than the median crossing time for8:::/;14e~
- days. Assuming that the median erossing time is a 8
seconds, the number of such gaps for the five days are re-
rspectively, 9 gaps, 1 gap, 11 gaps, 4 gaps, 5 gaps. The
median ‘number of gaps equal to or more than 8 seconds is 5.
This means that a peérson would hnve only five opportunities’
to cross this uncontrolled intersectiori in the observntion

.

~

period of four minutes.--ED. . .
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We compared daily line charts of 13th and Otis with histo-
grams made several weeks earlier of Spring Rogd and New
Bampshire Avenue, discussing differences in frequency of gap
times between the controlled and uncontrolled intersections
and wvhat that might mean for the pedestrian attempting to
cross. .

The children organized their statistics and sent them
‘“along with a letter to, the city Department of Traffic. Be-

fore the end of the scLool year, the traffic department sent
a representative to talk with the children about 'their pro-=
posed changes. The official told the class that since the
uncontvolled intergection at 13th and Otis Streets was lo-
cated at the bottom of the hill, it would not be feasible
for cars to stop in time for a traffic light at the speed
they would be travelling. He suggested that the class should
inform other children in the school to cross at the next in-
Sersection, which had a traffic control and was therefore
considerabdy safer.

roew
p o=
[
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3. LOG ON PEDESTRIAN CROSSINGS

by Janet Sitter*

Allen Street School, Grades 4, 5
Lansing, Michigan

{(November 1971-June 1972)

ABSTRACT

In their study of a busy street and a controlled crossing
near their school, this class first counted the number of
cars passing in each direction on two.different streets and
compared the median and average number of cars for each
street. They discussed representing the data on a picto-
graph but decided a bar graph was more accurate. They
measured student crossing times, both for indiViduals.and
groups, and compared the median and average times with the
time the WALK light was on. They represented the data on
both bar graphs and line charts. In the Design Lab they
constructed trundle wheels that were used to obtain measure-<
ments of the crossing area for the scale model that the
class later constructed. They discussed their methods of
measurement and the accuracies of each and constructed a
conversion chart for measurements. They listed suggestions
to make the crossing safer, including a pedestrian overpass,
and discussed the advantages and disadvantages of their
recommendations with local policemen. The class decided
that further study was needed and that lengthening the dur-
ation of the WALK light was the best alternative for the
expense involved.

{

During about six months of the 1971-72 school year, my
class of fourth and fifth graders worked on the Pedestrian
Crossings challenge. We normally worked in forty-five
minute sessions, three times a week. -

We started by discussing Kalamazoo Street, which is the
street most children have to cross to get to gchool. The
children argued about whether or not Kalamazozgftreet was
a "busy”" street. They decided that in order t¢\judge, they
would count the number of cars which traveled the street.
They suggested also counting the number of cars on Michigan
Avenue, the main street in town and a six-lane road. The
two sets of data could then be compared.

*Edited by USMES staff
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Before going outside we discussed how we wanteéd to col-
lect and record the data. ~The children decided to break
into four groups so that two groups could count the cars in
esch direction and check the accuracy of each other's count~
ing. We also discussed recording the date, time,’and lo-
cation each yime we collected data’us..

Once outside, two groups atation!ﬁ‘themselves about 300
feet apart on the north side of Knlamazoo Street and counted
the cars heading west, while the other two- groups stood 500 )
feet apart on the south side and counted the traffic travel-
ing east. After counting for thirty minutes, we went back
to school and examined our data. . )

_ The children were upset to discover discrepancies in the
totals. One group keeping track of cars going west counted
fifty-two and the other counted forﬁiﬁpne. hp groups count-
ing traffic heading, east counted seventy-nine and fifty-six.
After some discussion it became apparent that the groups
were using different criteria to decide whether or not to
count a vehicle. For example, some groups counted bicycles
and some counted cars as soon as they appeared, even though
they sometimes turned before reaching the childrenk The
class then discussed how they could be more accurate when
collecting data in the future.

The children discussed what to do with the two figures
they had for each dirpction and decided to take the middle
number (median). Then we talked about averages, and they
decided that taking an average would be better in this &se.
They found the averages to be forty-seven cars heading west
and sixty-five cars heading . east during the half hour of
observation. They discusaedﬂwhy more cars were traveling

east; the university, the freeway, and the shopping center
were offered as likely destinations.

The following:day, the children countedcars on thhigan
Avenue. They were better organized and counted more ac-
curately. They counted a total of 249 cars during a half
hour's observation, 96 traveling east and 153 traveling west.
They compared these figures with the totals for Kalamazoo
Street and concluded that although Kalamazoo was busy,
Michigan was still busier. They enthusiastically agreed
with the child who commented, "And now we know for sute;
we have proof!"

Back in the classroom, the class discussed ways of pre-
senting their data. The children first suggested drawing
a street with forty-seven.cars heading one way and sixty-
five cars heading the other. ~After discussing the diffi- -
culty of drawing so many cars, they suggested representing
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each car with one dot and had the téacher drawing the fol-
lowffig picture on the blackboard:

SHhreer
T Street

Kalumazoo s
— Street e ~
\J
N Sehool 3
< $ .
’ e L]
: . & :

The children.wer:a dissatisfied with this picture of their x
data. They commented that the dots were confusing_and re-
quired as much work as writing out the information. Finally,
several studénts suggested making a graph, After much dis-
céssion, they settled on a bar graph like this:*

’ \ T
L] , 4
s R ,
% ' .
’ s ¢ ' : R
? i
]
P “\VT :
T East Waten ~ fashen Weghen
kahnu!- Kilwmamo Michigen Nichiqan
AR
*The children might discuss whether another scale on the was-
tical axis would ghow the data more clearly. This problem
. arises in many USlﬁES ﬁ‘nits. See Background Paper, GR 3
TC ﬁ . Using Graphs to Uﬁdezslgand Data .——ED.
. PN
m. 3 \,‘_w by ': 1 o Tow

~ . » ‘
< <
I~ - -




\ " )

The class dkscussed the controlled crossing at Kalamazoo
and Shepard Streets, focusing on why they felt it was unsafe
and what they thought could be doné to improve it. They
were certain the light was not long enough to allow for
crossing gafely. They estimated crossing times, but their
guesses were widely divergert and considerably off base. .
For example, here are gome of their estimated crossing times:

~

Roger 1 second
Kevin 5 minutes
Lydia 1 minute
Mary 30 seconds

Finally, they agreed that they should find out how long it .
"dctually took to cross by timing each other. They felt that ~
they ought to time the light as well.

The discussion progressed to things that help us cross
safgly. The 1ist included the following items:

. Traffic lights.

. WALK - DON'T WALK lights.

. Traffic signs such as "Stop" and "Yield."

. Crosswalks. .

. Crossing rds or policemen. - “
. Skywalks (pedestrian overpasses).

. Pedestrian tunnels under the street.

SNoaneswNn =

After using the "How to Use a Stopwatch" cards to learn
about stopwatches, a group of children went outside to.time
gach other crossing the gtreet and to time the light. They o
discovered that while the WALK sign was on for eight seconds, |
three of the eight children in the group took longer than
that to cross. Here is the crossing time data they gathered:

)’

Barbara 10 seconds
Monte 9 seconds
. _Fred 8 seconds ‘ R
Vicky 9 seconds
Sheila 7 seconds
Ernie * 8 seconds *
Jim 8 seconds *
Mary = 7 seconds -
- Y N
123
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The next day another group timed each other as they crossed
Kalamazoo Street and obtained similar results.

After’ examining both sets of crossing time data, the
children computed the median and the average and discussed
ithe difference between the two. They felt that finding the

"median was easier. They discovered that the median cross~
ing time was. 8% seconds and the average, 8 8/19 seconds,
.both slightly more than the time the WALK sign stdyed lit.
Then each child graphed the crossing times for his group
.and wrote an expianatory 'white paper" to accompany the

v, graph. They knew what:data they wanted to include in the
Tt i 4L 2ok

graph, but only after. much discussion did they figure out

E‘t ) fo / v how to set it up. Figure C3-1 shows ong of their graphs

of individual crossing times.* .
While discussing the crossing tiite data, the children
“observed that a group of children would take longer to.cross

than an individual and that groups crossed daily in the

S morning, at lunch time, and in the afternoon when it was

\ time to go homé. They decided to time each other crossing
in groups and also to time groups of other children as they
crossed on their way home.

ranging in size from one to six children. Here is their
data.

1 person 9% seconds
2 people 8% seconds
3 people N 10 * seconds
4 people 10%’ seconds
< 5 people 9% seconds

A
¢
4

AHames of

Figure C3-1

|

zhﬁnmuJCotE:n

SR ff JKM-GM

6 people 13% seconds

-
-

In the.classrooh they grapﬁéd their results and wrote ac~ ¢

companying "white papers". One child's line graph of these
group crossings is shown in Figure €3-2. )

The children also timed groups of different numbers of
students crossing Kalamazoo Street after school ended the
next day. They figured that the average number of children
in a group was ten and that the average crossing time was
1q.4 seconds.

*The children might pool their data snd éonstsuct a bar
graph of the number of children versug crossing time.--ED..

.

I

The class went out to the intersection and timedlgrohps R
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- 1 "'Mm Here is the data they collected on these groups: .
5 .

. I . No. of Time
. . | 2 ‘r’ \ Group Children (seconds)
- - u
: ] 1 .5 4 !
R 2 8 ' 8
/ : B :
4 11 12
L unpafe 5 13 15
9 ‘ 6 15 16
( A
n $ L ‘ They made graphs of these crossing times, also.*
. Looking over the data they had collected) the children
. i concluded that their initial hypothesis was correct: the
1 - crossing was not safe. They then turned their attention
> 8 to how to make it safe. Their suggestions included:
) ) ’
4 ®1. Build skywalk over street to replace light.
* 3 2. Build skywalk at Kalamazoo and Allen (one
block west).
¥ 3. Build under-road passageway.
i 4, Make WALK light longer.

The disadvantages of each suggestion were discussed. The
T’s\ 2838 45 6 7 ﬁwo-; W V2 B children decided that problems with the skywalk were:
a s .

¥ Some children would be afraid to use it and
. would cross the street anyway.
Figure C3-2 2. Some children would push and shove as they
used it and someone might fall off.
3. Some peqple can't climb stairs
4. It could break.

A Y

Disadvantages to the tunnel were: . »
* " 1, It would be dark and people would be afraid to
. . use it. .

2. Dope pushers and muggers might hang out there.
3. Some people can't climb stairs.

\’\
. *The children might look for a way to present both gets of
Y 1 o 3 . data on Qne graphe« *‘See Background Paper, GR4 Representin
EMC . Several Sets of Data on One Graph .—-ED.
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Finally, making the light longer had the following problems
agssociated with it:

1. Cars would anticipate the light cﬁange and -
move too soon anyway.

2. When only one person had to cross, cars would

‘ have a long wait for no reason.

3. Too many cars would be lined up waiting to move.

One child suggested that we ask the other children in the
school which of the three alternatives they preferred. An-
other child proposed that we make a drawing or a model of
the area, including the skywalk, the tunnel, and the traffic
light so that we could show the other classes what we were
talking about. The other children liked the idea of making
a model. They began to think abont how to measure distances
outside so that they could construct a model to scale. They
discussed using rulers, 'yardsticks, tape measures, and string
to measure distances, and then talked about what sorts of
things should be measured outside.

The children's discussion about how they could measure
the width of Kalamazoo Street went like this:

Use a tape measire!

That's too short.

Tie some togéther.

That's too hard and no good for measuring.

How about yardsticks?

Are you kidding? We'd get killed it'd take

so long.

I got it! Tie a string around a pole ep one

side and then pull it across and tie around a

pole on the other side. Then measure the string.

S: No good! The cars would break it when they -2
went by. )

: Put the string up high so they can go under it.

: What about trucks and\ buses then?

: So use a ladder and get way up.

¢ Never mind the poles. When you tie it to a

~ pole you make it longer than the street.

S: That takes too long. ’

S: I know! One person holds one end on one side

and someone else walks across the street with

the other end. Then put the string down and

let the cars go over it until the light changes

again and then you can wind it up.

o8 oo 06 o0 oo *0

mwmuymmunuvuw
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S: Then what? . T
' §: Bring it back into the room and measure it:
Others: Okay!....Guess 86....That's the best idea yet.

The next day I brought in a trundle wheel, and it'didn't
take long for the children to figure out what it was for.
They examined it thoroughly and then measured the room and
hall. Then they decided to mske frundle wheels in the
Design Lab and use them to measure distances outside.

The children worked on making trundle wheels in the
Design Lab for several weeks. After cutting circles out’ of
Tri-Wall they measured dround them using different materials.
They started using yarn and string but noticed that it
stretched and gave different measurements each time. One
~ student then suggested uging wire, and they all agreed it
was best. Most of the ¢ircles were within.a half inch of’
thirty-six inches, but the children were not satisfied, so
they planed and sanded them down. After attaching the cir-
cles to the stick handles and trying them out, the children
discovered that some of the wheels were wobbly.  They de-
cided that they had made the axle holes too bigs and they
drove pegs through the holes alongside the axle to correct
the problem. One student also tried .to find a way to
attach a counter to the trundle wheel which would automat-
ically keep count of the number of revolutions.

A group of children also worked on .making angle finders
in the Design Lab to use while gathering méasurements out-
side for their scale model of the school area. They looked .
at the cards on "How to Find the Height ofnﬁ‘ngilding or a
Tree" for information on possible methods of measuring high
objects. Then they worked on making several angle finders.

The children worked in the Design Lab about once evep?s
two weeks for an hour or so. They finished their trundle ‘
wheels and angle finders in about five sessions--or temn
weeks.*

During several sessions two groups of thildren experi-
mented with different measuring devices outside.** One '

*More time in the Design Lab is recommended at certain ’
periods during the unit so that the children's data col- :
lecting plans are not held up for lack of measuring tools.

**The children might discuss which devices were accurate as
well as easy to use. See Background Paper, Determining
the Best Instrument to Use for a Certain Measurement for
details on a way tQ compare accugacy of different measur-
ing tools.--ED, ‘ . :
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. tried to correct their trundle wheel measurements. After

group measured thé north side of‘Kalamazoo Street between
Allen and Shepard with a trundle wheel and then with two
yardsticks. The other group measured the south side using
a trundle wheel and then string. They gathered four
slightly different measurements and encountered some dif-
ficulties with each device. :

The group using yardsticks had trouble remembering to
keep track of how far thex had measured before moving the
sticks. Thef measured the distance to be 96 yards 30. inches.
The other group found .that their string was not long enough
to measure the entife distance. Finally, they decided to
pull the string as far as they could and mark that spot,
then lay out the string to the end and mark the digtance on
the string. They measured the string, added the figures
and got 97 yards 23 -inches.

The screw which clicked off the rotations on the trundle
wheel came out, and the children couldn’t get it back in so
that it would cTick. They solved this problem by carefully
keeping track of each time the screw passed the metal strip
on the wheel, since they knew this was the point where it
would have clicked. The group on the north side measured
91 yards 18 inches and thé south side group, 92 yards 20
inches. At this point, one boy examined the trundle wheel
and annouhced that it really measured 37 inches instead of
36 fnches at each rotation. The others carefully looked
over the trundle wheel and finally concurred. They next

2 P

much discussion they decided that since it was really mea-
suring one yard and one inch each time, they had 91 inches
too many ‘In one case and 92 inches too many in the other.
They had a hard time deciding whether to add or subtract
these amounts, but finally subtracted.*

After examining the measurements taken by the different
measuring methods the children discussed how each method
was Inaccurate. One child suggested taking an average of
aljy measurements fot each side of the street. The other .
children agreed that this would best represent the real dis-
tances. They figured the averages to be 94 yards 18 inches

..
3

. ‘.

*I1f the wheel had been 36" in circumference instead of 37",
it would have turned mére times to cover the same distance.
Therefore, their distances are too short: the. 91 and 92
inches should be added, bringing the trundle wheel ‘measure-

» ments closer to the string measurements,~-ED.
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(south side) and 94 yards 12 inches (north side). Tﬁis
activity required good reasoning and figuring on the part
of the children.

Before beginning the scale model of the area diitside, we
‘worked for several weeks on a floor plan, drawn to scale,
of our classroom. The children measured the room and the
furniture. After measuring, we began talking about convert-
ing measurements from one unit of measure to anogper. Since
the children had a hard time conceptualizing comversions, we
made tables like the one below which showed the equivalen-
cies between inches, feet, and yards. The children used the
charts to practice converéing the measurements they had’
taken around the room from one unit of measure to another.

! < ¢ - . )
. & 3 4 s I - p
-&‘-‘—-ﬁ h SUSS: SS c ’ . ?2 » .
- - f . .
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After becoming experienced in converting measurements,
the children examined the large paper they were going to use
for the floor plan and discussed what scale to use. Stu-
dents suggested having one block equal one inch or one yard,
but others protested these choices as too small or too large.
Finally, after carefully considering the dimensions of the
room, they decided to have one block represent one foot.
They discussed the fact that eaqh block measuréd one inch
in the paper and made the following distinctions:

' {

|

1 block equals 1 inch

1 block represents 1 foot
1 inch represents 1 foot

1
|
|
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They converted the room measurements to feet and cut
their paper to the right size. They pasted the paper onto
cardboard and began converting the original measurements

, from yards or inches to feet and fractions of feet. Then,
using their scale, they changed the converted measurements
to blocks (inches), measured these dimensions on an appro-
priately colored piece of construction paper, and cut out
the scale representation of the pieces of furniture. When

~ they had inches left over after converting an original mea-
surement into feet, they divided a block into twelve equal »
parts, and counted off as maity parts as they had inches to
find the right measurement. As they finished each plece of
furniture they commented on its size. They thought most
were too small until they discovered that .when they placed

) several beside each other on the floor plan, the pieces

looked right after all. They developed a sense of propor-
‘tdon in this way. »
The children located the north, south, east, and west
' sides of the classroom and the NE, NW, SE, and SW corners.
., They labeled their floor plans and began using the direc-
tion when talking about Ehe location of the different pieces
of furnituxe in the room., They played guessing games using
the directions as clues to particular student, desk, black-

board, etc., they werd thinking of. Lo .

The children used Wpe sajne measuring, convercing to feet
and scaling to blocks (inches), sequence that they had used
to make.the furniture in order to accurately locate the
pieces on the floor plan. The project turned out to be very
time-consuming; although we were proud of the results, we
grew anxious to return to the real issue of pedestrian

‘safecy The children said they wished they could have

started on an outdoor model immediately, but they weren't
sure if they could have handled N without the knowledge

gained from working on the classroom floor plan. N

*Two police officers visited the class. They showed a

film on pedestrian safety ami then asked the children about

their work. The children told them that the crossing in
front of the school was tiot safe, that the average person
took slightly longer to cross than the length of time the

WALK 1light was on, and that groups often took considerably

longer. They pointed out that having the light timed for

9 the "average" person may mean high risks for quite a few

people. The police explained that a person has time to
finish crossing when the DON'T WALK sign Ys flashing, and
. that it is not safe to cross only when the DON'T WALK sign

is constant and not flashing. We not realized that the
L WALK--flashing DON'T WALK sequence was\{iimed with the red

, 132
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traffic 1light and the solid DON'T WALK sequence with the
green. The children decided the crossing was not as dan-
gerous as they thought, but suggested collecting new data.
to be sure. The police officers also discussed the chil-
dren's proposed solutions to the problem. They told them
that a skywalk costs about $30,000 and that a tunnel would
be even more expensive since it would have to go under the '
sewers. The officers told them that changing the timing on
the traffic light would be the most practical solution, and.
they discussed changing it only during school hours. The
children understood the realities of the situation and en-
. joyed a spirited discussion with the officer about the .
-crossing and pedestrian safety in general.

Inspired by their discussion with the police officers,
the children worked hard making a model of the controlled
crossing at Kalamazoo and Shepard Streets. They scaled down
the street measurements taken outside at the crossing, built
the model out of Tri-Wall in the Design Lab, and added toy
cars, trees, and figures. Using their model the children
took turns simulating pedestrians crossing the street and
cars stopping at lights for different light sequences. 1In
this way they hoped to arrive at a light sequence that would
provide a long enough WALK light for everyone to cross but
not too long a red light for waiting cars. The year ended,
however, before the children could complete their trials and
make their final recommendations for changing the timing of
the WALK light.




4. LOG ON P%DESTRIAN CROSSINGS _ b \
by Robert Farias* ’ . : |
Adams School, Grade 6 . . . .
Lexington, Massachusetts ' ' g . .

- : A (September 1971-April 1972) : _ - .
’ ’ : % ABSTRACT
) . This class worked on several different aspects of the
. . ' Pedestrian Cross.ings challenge. They measured the crossing
, - under study and constructed a scale mbdel of the area. They
. , . @ ' measured the gap times of cars and the cross.ing times of \stq-

: dents, displayed thWgdata on histograms,-and calculated the

. : average times. The &lass then discussed ‘the implications. of

the average gap times for pedestrian crossing times. During
" this time the students alsq surveyed ‘the number of cars that o
- -signaled.for a -turn.at the zntersection.., They. constructed
signs asking drivers to use their. turn sighals and noted a
marked increase‘in those doing so. After a discussion-of ~
traffic and safety rules with a local policeman, they. wrote

to the state traffic survey team. From their reply, ‘the ..

A - ) students found that they had followed most of the proper pro-
€ . r cedure for traffid survey. ‘However, theéy found that signs o
asking drivers to s.ignal for .turns were not posted. They de-
“ | ' cided to extend theirNimvegtigation to cover all four inter-
— ( ] ) *’L&dq\‘on fsections near the school, collecting data on them, comparing §

elir results, and discussing reasons for any differences.
Working in the Design Lab, they consthucted a’model traffic
signal and trundle wheels to measure d.istances. Using their
scale model, scale model cars, the traffzc s.ignal, and. traf-
' fic signs that they had made, the students made a videotape
on pedestrian safety for the lower grades. In ‘addition -they
made, edited, and voice dubbed a Film on their methdds of
safe data collection. They finished by, making a survey of
traffic in the gchool driveway and park.ing area and submitted

»8 .
L ,
, \ . '
\ i During the first half of the 1971—-1972 school year, my
\ sixth-grade class worked almost daily o exp]\oring the prob-
: « _ lems.of pedestrian crossings. We began’ by discugsing what \
. \\ ' . routes children used to walk to sehool and what problems 1
\ i Figure C4-1 . oA ' C . i >
. \ . .
» \‘l i i — e . ’ PR
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they encountered crossing streets along the way. We talked
about the crossing in front of the school and the busy inter-
section 100 feet away. The children were eager to investigate
and try to solve the problems they thought were involved.
They went out and examined the area and then suggeatéd three
factors which make crossing safely difficult at times:

1. speed of cars,

2. number of cars,

3. time of day (heavy/light traffic).

The discussion led to how they might make the school cross-

ing safe and how they might prove that it wasn't'pafe. Sug- ,

gestions included gathering information on:
1. the number of cars going by in one minute,
2. the crossing time of pedestrians,
3. the number of cars using their blinkers when ,
* turning,
4, the timing of the traffic light.

The children decided to divide into groups to investigate
different aspects of the problem.

After the first visit to the crossing all the children
made diagrams of the school area such as the one in Figure
C4-1. One giroup then decided that they wanted to make a
scale model of the area, and they spent about three weeks on
this activity. First, they went to the "How To" Cards om *
scaljfig for nformation. When thex~firgt wint out, they -
measured distances at the crossing with thelr feet, but then
they realizedi that they needed more accurite measurements.
They discussed different measuring devices and afterwards
went out_and used rulers, yardsticks and balls of string.
When they compared their data, they found big differences.
This led to a discussion of the need to be accurate when
measuring and the accuracy of different measuring dévices
for different purposes. They measured the distances outside
again with the same devices until they were substantially in
agreement. After recording the measurements they discussed
what scale to use and decided on 20 feet®®1 irch. They
drew a blueprint for the model and then began making the
model itself out of Tri-Wall and papier mache. Other chil-
dren expressed a desire to make their own models. The scal-
ing group briefed them on scaling procedures. The children
then took measurements of the class model and made their own
models one-fourth of the scale of phe class model.
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Another group deéided to time the gaps between cars
traveling through the intersection. They used the "How to
Use a Stopwatch" cards and discussed how to record the gap
times. During the next several days they went out to the
intersection once a day for about 45 minutes. While twe
small groups recorded the arrival times of cars traveling
along Massachusetts in one direction, two other groups did
the same for the traffic heading the other way. Back .in the
clagsroom they subtzacted the arrival times to get gap times,
tallied the gap times, and then made bar graphs of them.

Figures C4-2 and C4-3 are examples of their tally sheets and

bar graphs. The upper figure is part of one child's tally
sheet; it shows arrival times on the left .of each double
column of figures and the gap times figured on the right of
the colymn., The lower figure is a histogram of tallied gap
times for one day's observation. Shown in Figure C4-4 is
part of another tally sheet; it shows how some children tal=-
lied the number-of gap times of different lengths.
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After examining the data and calculating averages, the
group reported to the class that 70% of the gap times were
less than five -seconds. In the course of the class discus-
sion, the chfldren came to realize that this meant the cross-
ing times of pedestrians would have to be a-lot less than
five seconds in order for the crossing to be considered safe.
The gap time group then decided to investigate crossing
times. They timed each child as he or she crossed and then
figured the average crossing time. Here is the data they

gathered:
%

.

Duane 10 secs.
Laurie 9
Jason 7% .
Fenley 9%
James 7%
* Brenda 10
Debbie 6%
-Sandra 9 -
Dawn 6

They reported that the children took an average of 8-1/3 sec-
onds to cross. They also timed the graffic light at the
school crossing and reported that the red-and-yellow WALK
signal remained on for 13 seconds, giving children enough
time to cross the street.

While measuring gap times and distances at thé crossing,
the children noticed that cars often did not sZgnal before
they turned off Massachusetts Avenue onto Pleasant Street.
They felt that this was an important problem, and a new
group was formed to record the number of cars that signaled
and the number that did not. Observing for short periods
daily for one week, they discovered that out of 257 cars *
turning left at the intersection, 100 (or 41%Z) did not use
their blinkers or hand signals. Out of 458 cars turning
right at the intérsection, 247 did not signal.* This is
the data they collected over a five day period.

*The children might check to see 1f the difference in
traffic flow at various times of day affected the use of

_<§11nkers.-fED.




_ than when the signs-were not held.

Did Use Did Not Use

Arlington to Lexington Time Blinker Blinker
Sept. 15, 1971 1:35 - 2:05 35 28
Sept. 17, 1971° 1:30 - 2:00 39 27
Sept. 20, 1971 2:10 - 2:40 2g 15
Sept. 21, 1971 \ 1:45 - 2215 17

‘ 157 100

Did Use Did Not Use

|

|

|

Sept. 16, 1971 9:40 - 10:10 30 - 13 ‘
‘ ‘ |
Lexington to Arlington Time |
|

. Blinker Biinker &
Sept. 15, 1971 1:35 - 2:05 42 49
. Sept. 16, 1971 9:40 - 10:10 36 51
Sept. 17, 1971° 1:30 - 2:04 62 68 s
Sept. 20, 1971 2:00 - 2:30 30 37
Sept. 21, 1971 - 1:40 - 2:10 31 42

1211 247

Because of the location of the traffic island at the in-
tersection, the children were not sure that the drivers
turning right on Pleasant Street were refuired to signal.
They decided to disregard the data that they had collected
on the traffic turning right (Lexington to Arlington traffic) ~
until they had looked up the traffic law. They were still
concerned about the number of cars which did not signal when
turning left. Consequently, they decjided to experiment to
see if they could get more drivers to use their signals.
They made two signs which read "Please use your blinkers"
and held one 100 yards and one 20 yards before the intersec-
tion. After collecting data for three days, the children
reporééd to the class that when the signs were held, 95% of
the drivers éignaled before turning.

After the safety officer's visit, the class wrote to the
state traffic survey team for information on how to get a
sign posted which would remind drivers to signal. They also
requested information about the state’ s survey techniques. °
The letter is shown in Figure C4-5 which may be found on the
following page.

The class discussed the effect of having children hold
the blinker signs. The children decided to post the signs
for a week to see if drivers continued to signal more often °

The school safety officer of the Léxington Poiice Depart-
ment visited the class and the children made a presentation .
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of their findings. They prepared transparencies for ‘use on
the overhead projector which showed maps of the area and
data collected by the.signal group, the gap time group, and
the crossfng time group. They used the scale model to il- Co.
lustrat their points. They recommended ‘a sign reminding
drivers to signal before turning be posted but the officer
told the class that only the state was authorized to post
signs. Duriug‘a question and answer period the class learned
..about traffic conditfons in Lexington and safety rules. .
In the course of thé class discussion one group of chil-
dren decided to construcc model traffic lights which could-
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Figure C4-6

S~

. "stop" light, a green one to the "go" light and a yellow one

that the average crossing time reported by the children on

*A group might be interested in investigating traffi; light

-

be used in ‘simulations of the trdffic patterns at their
crossing.s' The traffic light group took measurements of the
light outside, sketched designs and wiring plans, and ex~
periment?d with batteries and bulbs before moving ‘{nto the
Design Lab to begin work gn their lights. The children

tried a variety of ways to connect the three lights together. -
After they had connected the three in parallel circuit, they
realized they couldn't control the individual lights. Of

the group of twelve children, four arrived at a similar solu-,
tion to this problem. They connecfed the three lights to-
gether with one of the wires and attached that wire to the
battery. Then they attached individual wires to 'each bulb .

and left the ends free, go that any,of the three wires could
be touched directly to the'battery to complete the circuit '
and light that bulb. One of the boys used.the different
colored wires to good advantage, attaching a.red wire to the

-

to the "caution" light. The boys' sketches of the traffic
light and wiring plan showing all three wires-attached to.
the positive battery terminal are reproduced in Figure Ch-6..

The~children worked at different levels in making the
traffic lights. Some made simple models,. shile other nmdﬁlsrﬁ_mh»
were more elaborate. Some lights were able to control traf-
fic in both directions of a given street and could flash a
WALK%DON T WALK sign which was synchronized with the traffic
signal.* °

During class discussion, another .group was formed{to make
trundle wheels to help with measuring. This group made
trundle wheels of different sizes. ' They drew circles with a -
compass and cut them out of Tri-Wall.  Then they placed a
string around the circles and measured the string with a -
ruler to get the circumference. ey noted that in order to
measure the sdme distance, the smaller trundlé wheels would
require more turns (revolutions) than the ‘larger trundle
wheels, and that to f£ind the distance measured they would
always multiply the number of turns by the circumference.

The class viewed the videotape of the microteaching activ~
ities for Pedestrian Crossings from-the 1971 summer workshop,
and it stimulated a lot of discussion. The children observed

timing for the intersection with the most traffic. How
.manv cars would lirte up at a light with 30 sec. timing? 60
sec.? etc. How far down the street would the line extend? - @ °
Co%}d all the cars pass the 1ntersection ot the "go" phase? -
w=ED. S
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the videotape was several seconds longer than our average
crossing time, and they concluded that the street must be

« wider. They also noted that when a man in the tape started
to cross without waiting for traffic to subside, it took him
29 geconds to get to the other side. They discussed the
fact that people haye to wait varying amounts of time at the
curb before traffic slows sufficiently for them to cross
safely. They realized that gap times have to be taken for
cars going in both directions in order to determine how long
a person might have to wait before crossing safely.

As an outgrowth of this discussion, the class decided to
compare the crossing times at all fourucrossinéq near the
school and to find the reasons for any differences.* Since
we had Jata on the controlled crossing on Massachusetts
Avenue in front of the school, we concentrated on three
other nearby crossings. We took turns crossing at the three
new crossingsiand kept a record of the time for each pupil.
Here is a data the children collected at the four crossings.

Mass. Ave.. Mass. Ave. Follen Pleasant
Controlied Uncontrolled Road Street
Tbmnw 7 8 14 1
Kim 6 10 ~ 12 14
John K. 8 9 16 15
Leslie 7 7 11 {g
Bo 9 8 14 1
ne 6 8 112 ' 11
Joe P. 8 9 15 . 14
Sandra 8 7 12 12
Dennis 7 7 1~ 9 :
Dawn 7 8 12 12
Ellen ~ 7 8 13 15
> Debbie 8 8'2 11 11
Kevin’ 7 i8 14
Joe S. 6 > 9 14
Tenely 5 7 1\ 1
_ JohnB. 8 8 15
Bemie 7 7 12'/: . 10
Patty 6 . 8 *12% 12
Duane 7 6 12%2 10
Jim 7 X 8 12 11
David. 4 8 ¢ 16 15
Jason 6'%2 7 12 11
Averages: 7 7 19/22. 12 21/22 12 8/22

*The children might be asked how long they would have to

wait at each intersection f,'-or a gap long enough to cross

safely:. See Background Papery GR1 Notes on-the-Use of - - . ____
Histograms for Pedestrian Crossings Problems, for sug-

gestions on comparing crosi?qgrtimes and gap times —-ED.
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The children took turns timing each other and made some
on-the-spot speculations about the reasons for‘'different
crossing times. They agreed that (a) the crossings varied
in length, (b) traffic forced us to walk faster at some, (c)
we had more time crossing at the controlled crossing. The
children figured out the average crossing time for each
crossing. 'Then they made tally sheets from which they were
able to compute the median easily by counting to the middle
"number. The children enjoyed finding medians and thought it
was easier than figuring averages. One of their tally
sheets, followed by a’ histogram of number of children vs.
crosging time made from data collected dt the four cross-
ings,* is shown in Figures C4-7 and C4-8..

The class received a reply from the Massachusetts Depart-
ment of Public Works concerning traffic .surveys. They were
told that signs which informed drivers of basic rules and
regulations, such as signaling before turns, are never posted
and that,their recommendation could not be implemented. The
children were intrigued with the DPW's suggestion that they
turn their efforts toward public education concerning safety
rules, however. They were also pleased to discover that
they had already investigated in some way most of the fac-
tors studied by the state when conducting a traffic survey
at an intersection. Here is the list of factors the DPW
included in the letter and the children's comments-on each:

1. The turning movements as ‘well as the through
traffic. We have dealt with this.
2. The movement of pedestrians. We have taken
crossing times.
. 3. The approaching spéed of vehicles to-the inter-
.gection. This is an area that will have to be
‘ investigated.
4. The physical hazards of the intersection. These
will ‘have to be defined by us.
.5. The physical lay6ut. We have made a model.
6. Sight distance problems. We will investigate.
7. The sequences of signalization. We are having
a tough time figuring out this one.
8. Weather

w

*A compoéite graph of crossing times vs. street widths for
geveral students may point to hidden factors. SeegBack-
ground-Paper, GR4 Representing Several Sets of Data on One

127
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It muld be easier to compare crossing times if the rangé .
on the horizontal axis of each graph were the same and the
column time intervals werae un.iform.--ED

Figure c4-8
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Figure C4-9
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9. Hours whén survéy -conducted. We always kept
a record. ’
10. The concern of -traffic generators ' ? on this .
one, -tfo. . , '
11. 'Vehicle classification. Under Iavestigation.

After much discussion, the children decided to foéys
their efforts on making a videotape about pedestrian safety
for the younger children at the Adams School In order to i
get an idea of how to start, one child suggested that we «
film one of the uncontrolled crossings and then, study the )
film. AnotherVfelt that we should £ilm how the ‘motorists
view the crossing. The class concurred with both ideas. ’
Thus, using two' Super 8 movie cameras, we filmed both sides ‘
of the same scene. One camera was in a car driven by our
student teacher; the other camera was stationed at the
crossing pointéd-in the direction of the’ traffic. We filmed
the sequence of“the children crossing three times and then ~—t
filmed them crossing at the controlled crossing. We viewed
the film and the class came to the>following conclusions:
(1) At the uncontrolled crossing, while one car heading in
one direction might .eventually stop, there was no guarantee = -,
that the' car heading in the opposite direction would doso~ -~
at the same time. (2) Cars parked (legally) near the cross- -
ing preves;ed the motorist from seeing pedestrians on the
sidewalk. ~ The children decided that these two points should
be stressed in our training film for the younger children.

The children decided to make scale models of an average-
sized car and an average-sized first grader in order to 2
graphically portray to primary grade children how diffigult ¢
it is for drivers to see them at crossings. One group '
measuxed ten cars, calculatgd the average size, and made the )
model®car out of Tri-Wall and papier mache. Another group
made .a height chart, measured a group of first grade chil—
dren, figured their average height, and made a todel of"
papier mache. The group reported that the average height of

Vthe first graders was 3 ft., the average length and height
of the cars were 15 £t. and 6 ft., and that the models yere ]
.made ‘on a scale of 3 ft.e»1 ft. ' They added that to get - o

their figures they had needed to practice converting inches L
to feet.

The children also decided to make an exact reﬁlica of the
traffic -light at our crossing ‘so.that they could use it to
instruet younger ‘¢hildren on how a_light works. The group
that .had made the scaled versions of the light made the full-
sized one. ’ Pigure €4-9 shows designs for the switch box
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: while Figure C4-10 shows the design and measurements for the

times, the class timed a group of first graders at the con-
trolled crossing and did' the same for an equal number of
sixth graders. Here is their data: .

2

W . e . light .
'-—# In order to gather additional information on crossing -
ey

«

First Grade Sixth Grade

= L 3 . Paul 1
N

Brenda 8%
Dawn ' 7%
Dennis 8 o
Patty 1 Tenley 6%

2
Beth 6
8
0
Kathy 9 Jason
8
8
9
9

Denisge

Abby
‘ , Doriah
: ) Ralf Bernie
‘ qﬂf ] ’ Doyle bs ) Pattie
: F | Steven 11 "Jon

Bobby
James

[

O~ N SN O

graders was about two seconds longer than that of the sixth
graders. However, they observed that the main reason was
not necessarily that the small children walked slower but
that they took more time to look both ways as they were
crossing.
k The children showed both results on a line chart of in-
dividual crossing times. One of the charts is shown in
Figure C4-11.
The class also decided to make scale maps of the neighbor-
Figure C4-10 hood that would include.everyome's house and that they could -
use in their videotape. Every night five children took home
trundle wheels to measure the distance between school and
home. The children also made individual maps such as the
.¢one shown in Figure C4-12.
After much class discussion, the children decided what in- !
¢ formation to convey to the younger children in the videotape
and how to present it. They planned how to use their scale :
___model, the traffic light, and the model car and child, and : .
they wrote a script for the videotape. The actual filming ) . Y
was delayed because of prqblems with the equipment but was . 3 .
> finally completed during several hours one morning in June.
N Before the videotape was finished, however, USMES asked
R . the class to make a film showing how the children collected
. ; data safely. The.students decided they wanted ‘to stress the .
.[“ v dangers of an uncontrolled crossing. Half the movie was to

’ i : " , _ ’ ..\ \, | ' . 15\3 ’

i[ They discovered that the average crossing time of the first
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focus on the controlled crossing and half on the uncontrolled
one. The class wrote a script and devised a plan for the
shots they wanted to film. About two weeks were spent on
filming. The film showed how they used both the traffic
lights-and the policewoman to gather their information safely
at a controlled crossing. In the film, children explained
how .they measured gap times, crossing times, and number of
motorist signals before turning; how distance could be mea-
sured with feet, rulers, and trundle wheels was also dis-
cussed., i '

The class benefited from their earlier experience with
filming by not trying to include too many ‘topics. In this
film they allowed a greater space between segments and
spent a longer time filming each segment, moving the camera
slowly. The class viewed the film and tried to judge which
parts were the best. The children expressed their views on
what they felt made a good frame (content, clarity of the
picture, effectiveness of the message) and discussed the
purpose of the film. They wrote a brief outline to use when
editing the film. A group of children learned how to splice c
film. After several days of editing they were ready to dub
the voice. The students viewed the film a few times and
took notes on the sequence of the film parts. They found
that when they stopped the recorder and the projector and
then restarted them, they lost synchronization. The chil-
dren decided that a continuous monolégue would be more
effective than stopping the film at various points to change
narrators. They chose one person to be the narrator. Stand-
ing with the mike at the back of the room away from the
noise of the projector, he attempted to ad 1lib along with /}“
the film by using the tape recorder. The class decided that
an information sheet explaining starting procedures should
be included to ensure that the film and the tape recorder
are synchronized. (This turned out to be a difficult pro-
cess.) .

« We also conducted an advertising campaign for pedestrian
safety. The class integrated music, art, and language arts
into this unit by writing safety songs and making safe
signs. We called this our "Madison Avenue" approach to e ‘)
ucating the public. The children used music from popular
commercials for some of the songs and wrote their own music
for others. For example, using the tune from the Pepsi Cola
ad, they sang: i
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"It's the safety generation, coming at you,
driving strong. -
! . ' Put yourself behind the wheel of a safe
neww automobile.
You've got a lot to live,
So signal when you make a turn.
You've got a lot to live,
So signal when you make a turn.'

A}

The class sent some of the jingles to the National Safety

‘Countil hoping that they might use them in their advertising.

The children also chose one song as background music for !
their Super 8 safety film.

Before they made signs, the children discussed their
value,. the type of signs we presently see} and how the signs
could be more effective. They made their own signs and
judged them according to message, visual quality, and imag-.
ination. Some o0f the children's signs reflected' the ambigu-
ity in the wording of many current signs. One child made a
picture of a school crossing the street with a caption
"School Cros -It was decided that the "Watch Out" sign
which had two big eyes and the words ' watch out" written
underneath waé the most effective..  ~  ~ — 7

The class decided that as a final project they would move
away from pedestrian crossings and focus on the related prob-
lems of the school driveway and parking area. A group of
children conducted a survey of vehicles using the driveway
and collected data for a week on type of vehicle, time of
day, reason for visit, estimated speed, and whether they
signaled -or not before turning into the drive.* 1In Figure .
C4-13 is part of one child's record of survey data. Figure -*
C4-14 shows a bar graph of the kinds of vehicles using the
drive and a line graph ofithe speed of the vehicles.™ The
children estimated speed by whether or mot’ they could run
faster than the vehicle was moving. ‘

Another group decided to make scale models of the parking
area and the teachers' cars. They measured the parking area
with their trundle wheels and the cars with string and made
models out of Tri~Wall and‘papier mache. The class used the

-

’ .

*This data may be used for comparison by other classes in
coming years ‘if any of the children's recommendations -are
implemented.--Ep.- -




models to explore the viability of different solutions to
the parking problems. After much discussion, they decided
to offer the following suggestions to the principal con- '
’ cerning the parking area and drive:* .
1. Paint parking lines
2. Assign parking spaces to staff

Make traffic one way through drive

3.
4. Post slow signs
5. Limit hours for use o£ drive.

~

Figure C4-14
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*If time had permitted, the collection of data for these
recommendations might have made an interesting lead-in
to the Traffic Flow challenge.--ED.
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T. LIST OF "HOW TO" CARDS Below are listed the current "How To" Card titles that
students working on the Pedestrian Crossings challenge -might .
find useful. A complete listing of both the “How To" Cards
‘ , - and the Design Lab "How To" Cards is contained in the USMES
’ . ) Guide. In addition, the Design Lab Manual contains the list

) ‘ . N of Design Lab "How To" Cards.
' ELECTRICITY EC1 How to Make Simple Electric Circuits ‘ )

. ) : EC 2 How to Check a Circuit by Tracing the Path of the :
: : - Electricity B
L, . EC 3. How to Make Good Electrical Connections
. - i . EC 4 How to Find Out What Things to USF in an Electric

- ' | ' : Circuit

. EC 5 How to Make a Battery Holder and Pulb Socket
EC 6 How to Make a Battery and Bulb Tester
- . EC 7 How to Find Out Why a Circuit Does Not Work
EC 8 How to Turn Things in Electric Circuits On and Off
EC 9 How to Find Out Whf a Bulb Sometimes Gets Dim 6r
- ~ Goes Out When Another Battery is Added to the Circuit )
- - EC10 . How to Connect Several Things to Ohe Soutce of o
' w Electricity -
ECll How to Draw Simple Pictures of Electric Circuits
) GEOMETRY ) .G 3 How to Construct a Circle Which is a Certain Distance
/ Around ‘
GRAPHING {% GR'1 How to Make a Bar Graph Picture of Your Data

"GR 2 How to Show the Differences in Many Measurements or
) . A ) Counts of the Same Thing by Making a Histogram
N ' ) GR 3 How.to Make a Line Graph Picture of Your Data
GR 4 How to Decide Whether to Make & Bar Graph Picture or
- a Line Graph Picture.of Your Data ‘

.t

- . GR 7 How to Show Several Sets of Data on One Graph -
MEASUREMENT M 1 How to Use a Stopwatch ,
M 2 How to Measure Distances '
. j M 3 How to Measure Large Distances by Using a Trundle
. Wheel :
- M 6 How to Find the Speed of a Car
‘ M 7 How to Find How Many Feet per Second is the Same
Speed as 60 Miles per Hour
y \ M 9 | How to Make a Conversion Graph to Use in Changing
' Measurements from One Unit to Another Unit. i
o _ M 10 “How to Use.a Conversion Graph to Change Any Measure- ‘
/{ U 2 ment in One Unit to Anot:her Unit 163 |
< . . :
. Sl . AU S




- e < ) . v . ) : . . “ O tes
. . PROBABILITY AND STATISTICS PS 2 How to Record Data by Tauying N . . - . ‘.,
oo : . ) «PS 3 How to Descrlbe Your. Set pf Data by Finding: the S PR A ’
. . h " Average .- ('.* ‘ ‘ ) ‘ :,
. PS.4  How to Destribe Your: Set of Data by Using the Middle ¢ e W, i
# »  Plece {(Median) ° ‘ o N , o T
. . . ) PS 5 How to Find the Median of a Set aof i)at;a from a ; ' o e
) AN : Histogram . - oL e N
! - . . 4 ) . <t .

How to Com‘i)are Fractions or Ratics by Maicing a’ . ;" ) SO , R

Co . . Triangle Diagram* - et . - Chee
e 2’ R 2 How to Make a Drawing to Scale o, , St T L
. o T R 3 How to Make Scale Drawings Bigger or Smaller ’ < . ' Yol L
‘- o ' R . Lo o . ¢ N :( ; l" 2.
IRV R : o IIN - » ‘ ; .
e e , Wew titles to be added in 1976 oor gy
- - ; N - t . . « S o
S T P _ How to Round Off‘Data T L e ’ -
e oL LY N o How to Design and Andlyze a Survey Cor ‘ i AT : o
R ! . ~ How to Choose a Sample 0o . L, "
SN "-)L S S g How to Make and Use a Cumulat.zve msttibution Graph o R
oo A "b" o S o i '( o °_-. S \g d‘ . ‘ ors

to- . . [N . s . - . . - - . 4
. ‘ Tl .. , " /} . . B soo

L . v . A cartoon-style set of "How o Cé,z-ds for pmmzztb’ gradgs . ok
e 1s being developed from the pr»,%‘entr comp,lete set Ik, most g .- e
. Yoo ’ cases titles are differeat and contents have been rearranyed - N
) . . o among the various titles. [t is pf}anned thal} this ad&itz&nal
* . - ' N Iset will be available earlg' in 1977, IR oL et
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3. BIBLIOGRAPHY OF NON-USMES MATERIALS The following references on traffic and road design may
- be of some use during work on Pedestrian Crossings. A list
\ of references on general mathematics and science topics can

: be found in the USMES Guide.

Baerwald,ﬁJohn E., ed. Traffic Engineering Handbook, 3r§ ed.
Washington, D.C.: Institute of Traffic Engineers, 1965.

A technical guide to traffic in the U.S., including
chapters on pedestrians, signals, survey methods, and
traffic administration. Pedestrian chapter contains
a section on school crossing protection.. \

, Charles Eliot Junior High School Ecology Club, Eyeballing
Traffic Flow: An Environmental Awareness Study.
Cleveland, Ohio: Institute for Envirommental Education,
1973.

Short paper on measuring traffic flow at various times
of the day by counting cars at an intersection. Useful
for both teachers and students.

. Matson, Theodore et al. Traffic Engineering. New York:
McGraw Hill, 1955.

A guide for traffic engigsg¥s of traffic flow character-
istics and administrative procedures. Contains sections
on control devices, intersection design, and planning
for traffic flow. *

Maps showing traffic flow patterns may be obtained from
state government agencies, e.g., Massachusetts Department of
\ . Public Works. . " .
A list of available government publications concerning
pedestrian crossings and traffic flow may be obtained by
writing to the Superintendent of Documents, Washington, D.C.




4. GLOSSARY “ The following definitions may be helpful to a teacher
) whose class 1s investigating a Pedestrian Crossings chal-
lenge. Some of the words are included to give the teacher
an understanding of technical terms; others are included
because they are commonly used throughout the resource book.
These terms may be used when they are appropriate for the
children's work. For example, a teacher may tell the chil-
dren that when they conduct surveys, they are collecting
data. It is not necessary for the teacher or students to
learn the definitions nor to use all of the terms while
working on their challenge. Rather, the children will begin
to use the words and understand the meanings as they become
involved in their investigations. - 3

Average The humerical value obtained by dividing the sum of the
elements of a set of data by the number of elements in that
sett. Also called the mean.

Brake Distance The distance a vehicle (e.g., bicycle, car) travels from
the time the brakes are applied to the time it stops. -,
3
Calibration o~ Setting and marking an instrument to correspond to standard’
~ measurements. e .-
Circuit A path through which electricity can flow if the path is - :
% continuous.
v , , T,
Closed Circuit A circuit that provides a continuous path for electricity. v
Open Circuit A circuit that does not provide a continuous path for
electricity.
pParallel A circuit in which two or more electrical components (such
Circuits ) as bulbs and buzzers) are connected so that electricity

divides into two or more paths.

Series Circuit A circuit in which the yplectricity flows through all com-
ponents along a single path.

|

|

T .-
| ~
|

|

i ) Short Circuit \ A low resistance path resulting in ‘too much current that
N may damage those components in the path.
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Conductor Material that offers very little opposition to the flow of
' electricity, and therefore is used to carry or conduct
electricity.
Conversion A change from one form to anothers Generally associated in

mathematics and science with the Change from one unit of
measure to another or the change from one form of energy to

anqther.
Correlation A relationship between two sets of data.
Cost \\\J The amount of money needed to produce or to purchase goods
v A}

or services. ‘

Current . The flow of electric charge. Technically, the rate of flow
of electric charge through a conductor: how much electric
cHarge passes through a given point in a circuit in a given
amount of time. Measured in amperes (amps).

Alternating Electric current that flows first in one direction and then
Currenﬁb(AC) in the opposite direction in regular cycles. Mdst house-
hold current is AC.

N

Direct . Electric current that flowg in only one direction. Current

Current (DC) from batteries is DC. \
Data Any facts, quantitative info*mation, or statistics.
Density See Traffic. \
Distribution The spread of data over.the range of possible results.
Event . A happening; an occurrence; something that takes place.

Example: Student crossing an intersection. b

Force A push or a pull.
Frequency The number of times a certain eveﬂ{‘zéhgrs in given unit

of time or in a given total number of events.

Friction, Sliding A force between two rubbing surfaces that opposes §heir
relative motion.

Gap Time The time interval between successive arrival times.of
vehicles at an intersection.

P~
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Graph

Bar Graph

Histogram
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Children Seconds
BA 10
T F MM 9
FC 8
VN 9
SR 7
ER 8 o] ]
o E\_"\ﬂ | oF Children

Time (sec.) Students ro

A drawing or a picture of one or several sets of data.

A graph of a set of measures or counts whose sizes are re-
presented by the vertical (or horizontal) lengths of bars .
of equal widths or lines. Example: the time it took chil-
dren to cross Main Street.

P

A type of bar graph that shows the distribution of the num-
ber of times that different measures or counts of the same
event have occurred. A histogram always shows numerical
data on the horizontal axis. Example: the diffefent’ num-
bers of children who crossed the street in different amounts
of time. ‘ .o .
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Conversion Graph ot A line graph at is used to change one unit of measurement

- - ~ . to anothe LAOT example, changing feet per second to miles
A ) . . er hour. S
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' » , Cumulative Distribution Graph A graph that can be constructed from a histogram by com- , .
4 , . . : - puting running totals from the hisgogram data. “The first . -
. ’ . ’ » ’\\ running total is the first value in the histogram data (see
’ . . . table of. values). The second rumning total is the sum of °

the first and second values of the histogram, the third is
= the sum of the first, second, and third values, and so on.
- ' The horizontal scale on the graph ' is sigpilar to that'gbnthe
‘ histogram; the vertical scale goes from 0 to the total*rRums
. ber of events observed or samples taken (in the exampl > the .
' total number of students who were timed crossing an-inter- ..

// ‘ . ) section). Each vertical distance on the aph shows the
running total for the value shown on the hbrizontal scale;
) thus the gr#ph below indicates that thirty-seveﬂ studentd
. . have a crgssing time of eight seconds or less. "
’ ' ' $¥u4£u¥cw$d 'T\mq n
. TABLE/OF VALUES. i}
- - . ‘ BLE/OF gm0
4 . - . 3 . Time Running
o ' (sec.) Totals
-l . N
' ) 1 or-fewer 1
- ’ 2 1" " 2
L Y 3 " " w[‘
) . . 4 " " 8 !
5 1" K 1" 10
@ 6 " \n 15
) 3y Ty 22
. .-8 " " 37
o~ ~ ’{:1" 4 9-u " 43
10" " 48
\ . : s
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A tentative céhclusion made in order to test its implica-
tions or consequences.

An assumption derived from facts or information considered
to be valid and accurate. '

A material that offers much o~ .sition to the flow of elec-
tricity.

See Average.

- 3
ki

The middle value of a set of déta in which the elements have

99

been ordered from smallest to largest. The median value has .

as many elements above it as below it.

The element or elements in a set of data that occur most
often. .

> .
The momentum of an object in the direction of its motion is
the product of its mass and speed in the direction of its

. motion. :

A set of data arranged from smallest to lirgest.

Literally per hundred: A ratio in which the denominator is
always 100, e.g., 72 per'cent = 72/100 = 0.72 = 72%,, where
the symbol % represents 1/100.

A part of a whole expressed in hundredths.
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Population
Probability

Proportion

Quartile
First

Third
[ 4
Interquartile Range

Range

Rank

Ratlio
¢

Resistance
Sample

Sample Size v

Scale

L

Any group of objects (e.g., people, animals, items).or events
from which samples are taken for statistical measurement.

The likelihood or chance (expressed numerically) of one event
occurring out of several possible events.

A statement of equality of two ratios, i.e., the first term
divided by, the second term equals the third term divided by -
the fourth term, e.g., 5/10 = 1/2. Also a synonym for ratfo:
when two quantities are in direct proportion, their ratios
are the same. )

A

The first quartile is the value of the quarter-way piece of
data in an ordered set of data. -

The third quartile is the value of the three-quarter-way
plece of data in an ordered set of data. F'Y

The range or length of the middle 50% of an ordered set of
data; the difference between the first and third quartile.

The difference between the smallest and the largest values
in a gset of data.

To order the members of a set according to some criterion,

‘such as size or importance. Example: to put pieces of data

from smallest to largest.

The quotient ‘of two denominate numbers or values indicating
the relationship in quantity, size, or amount between two
different things. For example, the ratio of the median
crossing time to meQian‘gap~time at’ an intersection might be

9 seconds .

10 seconds

The opposition that a device or material %ifers to the flow
of electricity, measured in ohms. ) M

A representative fraction of a population studied to ggin
information about the whole population. :

The number of elements in a sample.

A direct proportion between two sets of .dimensions (as be- ‘
tween the dimensions in a drawing of an intersection and the

actual intersection). . »

A
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Scale Drawing . A drawing whose dimensions are in direct proportion to the
object drawn. .

‘ Scale Map A map whose dimensions are in direct proportion to the di-
mensions of the area represented.

A

N 4 Scale Model A three-dimensional representation constructed to scale.
Schematic A circuit diagram in which components are represented by
symbols.
Sight Distance " The maximum distance from a given point at which a vehicle

can be seen.

-~

Speed \ A measure of how fast something is moving* The distance
A covered divided by the elapsed time.
. Statistigs The science of drawing conclusions or making predictions ‘
- ’ using a collection of quantitative data.
LN .
Switch " A device for opening and closing a circuit. -
Tally : ) A visible record used to keep a count of some set of data,
. especially a record of the number of times one or more events *°
- occur. Example: number of cars passing a certain point in
’ \A a given period of time,
- Traf}ic The number of vehicles on a fixed jength of roadway at a
\ ' ) given instant., ’
~. )
b ! Traffic Volume ‘ The number of vehicles passing a fixed point on a roadway -
o ‘ in a givén petriod of time.
. a Travel Time ‘ The time required by a vehicle to cover a given distance on
a roadway. v
L
Visibility A measure of how clear the atmosphere is. Technically, the
. . horizontal distance at which.an object can be recognized by
) ' the unaided eye.
Voltage . A measure of the electrical energy per unit charge in a cir-

cuit. For a given circuit, as the voltage increases, the
current increases. ’

-
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{

A}
Watt

Wire Gauge

Work

-

n

A unit of measurement of power (energy per unit of time or
work per unit of time)., Although light bulbs are rated in
watts, the wattage indicates both heat and light output.

AWG (Americah Wire Gauge)--a system for numbering wyire sizes;
the larger the AWG number, the smaller the diameter of wire.

Work is done when a force‘is exerted through a distance.

Work is the product of the force- exerted and the disgance
moved.
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E. Skills, Processes, and Areas of Study Utilized in Pedestrian Crossings

. L J * * Ao
i The unique aspect of USMES is the degree to whigh it pro-'-
p ) wides experience in the process of solving redl problems.
Many would agree that this aspect of learning"is so impor- .
tant as to deserve a regular place in the school program -
even if it means decreasing to some extent the time spent | .
in other important areas. Fortunately, real problem solving
14 also an effective way' of ,learning many of the skills,
processes, and concepts in a wide range of sthool subjects.
. On the following pages are five charts and an extensive,
. ' {1lustrative list of skills; processes, and areas, of study
; that are utilized in USMES. The charts rate Pedestrian
Crossings according to its potential for learning in various
categories of each of five subject areas--real problem solv-
ing, mathematics, science, social science, and language arts.
' The rating system is based on the amount that each skill,
process, or area of study within the-subject areas is used--
extensive (1), moderate (2), some (3), little or no use (-).
(The USMES Guide contains a chart that rates all USMES units
-in a similar way.) o
3 ‘ The chart for real problem solving presents the many as-
pécts of the problem-solving process that students generally
= . . use while working on an USMES challenge. A number of the
// - . steps in the process are used many ‘times and i different
- ' : orders, and many of the steps can be performed concurrently
v ‘ by separate groups of students. ‘Each aspect listed in the
Sart applies not only to the major problem stated in the
1t challenge but also to many of the tasks eath small
, group undertakes while working on a solution to the major
/ problem. Consequently, USMES students gain extensive exper-
fence with the problem-sobwing process.
The charts for mathematics, sc¢ience, social science, and
. 1anguage arts identify the specific skills, processes, and
T " areas of stpdy that may be learned by students as they re-
. . . spond to a Pedestrian Crossings challenge and become in-
. ' volved with certain activities. Because the students initi-
. , ~. . : \ ate the activities, it is impossible to state unequivocally
which activities will take place. It is possible, however,
to document activities that have taken place in USMES

v

- \ classes 'and identify those skills and processes that have
: . been used by the students.
1} Knowing in advance which skills and processas are 1ike1y

to be utilized 'in Pedestrian .Crossings and knowing the- ex-
tent that they will be used, teachers cam postpone the °

s .
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teaching of those skills in the traditional manner until
later in the year. If the students have not learned them
during their USMES activities by that time, they can study
them in the usual way. Further, the charts enable a teacher
to integrate USMES more readily with other areas of class-
room work. For example, teachers may teach fractions during
math period when fractions are also being learned and uti-
1ized in the students' USMES activities. Teachers who have
used USMES for several successive years have found that
students are more motivated to learn basic skills when they
have determined a need for them in their USMES activities.
During an USMES session the teacher may allow the students
to learn the skills entirely on their own or from other stu-
dents, or the teacher may conduct a skill session as the
need for a particular skill arises.

Because different USMES units have differing emphases on
the various aspecgs of problem solving and varying amounts
of possible work in the various subject areas, teachers each
year might select several possible challenges, based on
their students' previous work in USMES, for their class to
consider. This choice should provide students with as ex-
tensive a range of problems and as wide a variety of skills,
processes, and areas of study as possible during their years
in school. The charts and Jdsts on the following pages can
also help teachers with this type of planning.

Some USMES tearhers have used a chart similar to the one
given here for real problem solving as a record-keeping tool
noting each child's exposure tp the various aspects of the
process. Such a chart might be kept current by succeeding
teachers and passed on as part of a student's permanent
record. Each year some attempt could be made to vary a stu-
dent's learning not only by introducing different types of
challenges but also by altering the specific activities in
which each student takes part. For example, children who
have done mostly construction work in one unit may be en-
couraged to take part in the data collection and data analy-
8is in their next unit.

Following the rating charts are the lists of explicit ex-
amples of real problem solving and other subject area skills,
processes, and areas of study learned and utilized in
Pedestrian Crossings. Like the charts, these lists are
based on documentation of activities that have taken place
in USMES classes. The greater detail of the lists allows
teachers to see exactly how the various basic skills, pro-
cesses, and areas of study listed in the charts may arise
in Pedestrian Crossings.
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; The ‘number of examples in the real problem solving list
have been limited because the list itself would be unreason- Y |
ably long 1f all the examples were listed for some of the
categories. Itgghould also be noted that the example(s) in
the first categbry--Identifying and Defining Problems--have
been limited to the major problem thatris the focus of the
unit. During the course of their work, the students will .
encounter and solve many other, secondary problems, such as
the problem of how to display their data or how to draw a
scale layout. ‘ 0
Breaking down an interdisciplinary curriculum like USMES
into its various subject area components is a difficult and |
highly inexact procedure. Withim USMES the various subject |
areas overlap ‘significantly, and any subdivision must be to . ‘
some extent arbitrary. For example, where does measuring
as a mathematical skill end and measurement as science and ‘
social science process begin? How does one distinguish |
between the|processes of real problem solvin, of science,’ .
and of social science? Even within one subject area, the 1
" problem still remains--what‘is the difference between graph-
ing as a skill and graphing as an area of study? This prob- |
lem has been partially solved by judicious choice of ex-
amples and extensive cross-referencing. ‘ !
Because of this overlap of subject areas, there are ,l i
clearly other outlines that are equally valid. The scheme
presented here was developed with much care and thought by
members of the USMES staff with help from others knowledge- |
able in the fields of mathematics, science, social science, .
and language arts. It represents one method of examining '
comprehensively the scope of USMES and in no way denies the
existence of other methods.

(Vv
\)‘ . ll\\)q}
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Overall Overall
REAL PROBLEM SOLVING Rating REAL PROBLEM SOLVING Rating
Identifying and defining problem. 1 Organizing and processing data or informa-
tion. 1
Deciding on information and investigations v
needed. 1 Analyzing and interpreting data or informa-
tion. ’ 1
Determining what needs to be done first, ¥
setting priorities. 2 Predicting, formulating hypotheses, sug-
gesting possible solutions based on data
. Deciding on best ways to obtain informa- collected. ' 1
tion needed. 1 ,
JJEvaluating proposed solutions in terms@f
Working cooperatively in groups on tasks. 1 practicality, social values, efficacy,
aesthetic values. 1
Making decisions as needed., 1
2 . | Trying out various solutions and evaluating
Utilizing and appreciating basic skills the results, testing hypotheses. 1
and processes. 1
Communicating and displaying data or
Carrying out data collection procedures-- information. 1
observing, surveying, researching,
measuring, classifying, experimenting, Working to implement solution(s) chosen )
constructing. 1 by the class. 1
.. Asking questions, inferring. - 1 Making generalizations that might hold
¢ . true under similar circumstances;
Distinguishing fact from opinion, ' applying problem-solving process to |,
relevant from irrelevant data, 1 other real problems. ' 1
‘ reliable from unreliable sources. 1

Evaluating procedures used for data
- collection and analysis. Detecting
flaws in process or errors in data. 1

KEY: 1 = extensive use, 2 = moderate use, 3 = scme use, - = little or no use

j 4 e
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- Overall | erall
} MATHEMATICS Rating SCIENCE Egting
Basic Skills Processes
Classifying/Categorizing 3 Observing/Describing 1
Counting b1 Classifying 2
Computation Using Operations Identifying Variables 2
Addition/Subtraction d [Defining Variables Operationally 2
Multiplication/Division 1 . Manipulating, Controlling Variables/
Fractions/Ratios/Percentages 1 Experimenting 2
Business and Consumer Mathematics/ Designing and Constructing Measuring
Money and Finance 2 Devices and Equipment ‘ 1
Measuring 1 Inferring/Predicting/Formulating, L
Comparing 2 Testing Hypotheses/Modeling 1
Estimating/Approximating/Rounding Off" 1 Measuring/Collecting, Recording Data 1
Organizing Data ) ) 1 Organizing, Processing Data 1
Statistical Analysis 1 Analyzing, Interpreting Data 1
Opinion Surveys/Sampling Techniques 3 Communicating, Displaying Data 1
Graphing 1 Generalizing/Applying Procei; to New
Spatial Visualization/Geometry 2 Problems 1
Areas of Study Areas of Study
Numeration Systems 2 Esasurement 1
Number Systems and Properties 1 tion 1
Denominate Numbers/Dimensions 1 Force 3
Scaling 2 Mechanical Work and Energy 3
Symmetry/Similarity/Congruence - Solids, Liquids, and Gases 3
Accuracy/Measurement Error/ Electricity 3
Estimation/Approximation 1 eat -
Statistics/Random Processes/Probability 1 ight -
Graphing/Functions 1 Sound -
Fraction/Ratio L1 imal and Plant Classification -
Maximum and Minimum Values - Ecology/Environment -
Equivalence/Inequality/Equations .2 utrifion/Growth -
Money/Finance . 2 Genetics/Heredity/Propagation -
Set Theory - imal and Plant Behavior -
natomy/Physiology -
KEY: 1 = extensive use, 2 = moderate use, 3 = some use, — = little or no use
T

|
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Sociology/Social Systems

E

(yr~
re X

(.’\,

o

3 .
~ Overall Overall
SOCIAL SCIENCE Rating LANGUAGE ARTS , Rating
Process Basic Skills
Observigg/DescribingYClassifying 2 Reading
Identifying Problems, Variables 1 Literal Comprehension: Decoding Words
Manipulating, Controlling Variables/ f Sentences, Paragraphs ‘ 2
Experimenting 3 Critical Reading: Comprehending
Inferring/Predicting/Formukating, Méanings, Interpretation 2
Testing Hypotheses ’ 2 Oral Language
Collecting, Recording Data/Measuring 2 Speaking 1
gzg%yizing, Processing Data 2 [ Listening 1
yzing, Interpreting Data 2 Memorizing 3
Communicating, Displaying Data 2 Written Language
Generalizing/Applying Process to Daily Life 2 Spelling * 1
Grammar: Punctuation, Syntax, Usage 1
Attitudes/Values Composition 1
Study Skills . !
Accepting responsibility for actions and Outlining/Organizing 1
results ) 1 Using Referentes ang Resources 2
Developing interest and involvement ih
human affairs . 1 Attitudes/Values
Recognizing the importance of individua '
and group contributions to socilety 1 ’ﬁ9{¥;;iating the value of expressing ideas
Developing inquisitiveness, self-reliance, through speaking and writing 1
and initiative ’ 1 Appreciating the value of written
Recognizing the values of cooperation, resources 3
group work, and division of labor 1 Developing an interest in reading and
| understanding modes of inquiry used in the writing 2
sciences, appreciating their power and Making judgments concerning what is read 2
precision . 1 Appreciating the value of different forms
Respecting the vicws, thoughts, and of writing, different forms of
feelings of others 1 communication 1
Being open to new ideas and information 1
Learning the importance and influence of »\\ .
values in decision making 1 . .
KEY: 1 = extensive use, 2 = moderate use,
Areas of Study 3 = gsome use, - = little or no use
Anthropology -
Economics 2
Geography/Physical Environment -
Political Science/Government Systems 1 .
Recent Local History 3
Social Psychology/Individual and Group
Behavior ' 3
2




N

o

Ve

¢ REAL PROBLEM SOLVING IN PEDESTRIAN CROSSINGS '~ .» .

"

Identifying and Defining Problems

+ -
[ »
’ >
4

v g

.
-

: s
Deciding on Informition Snd
Investigations Needed

Determining What Needs to Be
Done First, Setting Priorities
.

Deciding on Best Wgys to Obtain
Information Needed

4

Working Cooperatively in Groups
on Tasks

L 4

¢ Making Decisions as Needed

[
~ U

ot 4 b >
Students identify a problem pedestrian crossing and decide
that it is unsafe. '
See also SOCIAL SCIENCE list: Identlfglng Problems,

Variables.

During a discussion students decide to collect data on
student crossing times,' car arrival times; (gap times),
car co?ts, and car speeds. . .

After anaYyzing gap times, students decide more data at -
different times is needed.

Students decide to research costs of installing various
traffic controls at the problem intersection. «

i
o
4

Children decide fo observe -the crossing first and then to
collect data before trying to propose solutions.

.G

Children decide that one child will operate the stopwatch
and another will record the times when measuring crogs-
ing times and gap-times.

Children conduct opinion surveys to determine whether
others consider the crossing unsafe and to obtain sug-
gestions for improvement.

Children plan to find out apout local traffic and pedes-
trian laws by askitf/e/pG?iceman to discuss them with

the class.

Students form groups to collect data on crossing tiﬁes,
gap times, number of cars, etc., and to take measure-
ments for making a scale map of the intersection.

Students decide to work in groups so that more can be
accomplished. :

Students decide to propose a pedestrian WALK light as a
solution.

Students decide to make a presentation to local traf¥ic
officials explaining their suggestions for new controls.

»
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“ |
Utilizing and Appreciating Basic
Skills and Proifsses_ .

<

Carrying Out Data Collection
Procedures-~-Opinion Surveying,
Researching, Measuring, Classifying,
Experimenting, Constructing @

Asking Questions, Inferring

L3

Distinguishing Fact from Opinion,
Relevant from Irpelevant Data,
Reliable from Unteliable Sources

’ !

r
),‘ S
Ve

»
Students use stopwatches to time pedestrians crossing
the street.
Students divide to obtain measurements for scale layout.
Students recognize that improving the gafety. of the cross-
ing will help many people besides themselves.
Students write letters to local traffic officials.
See also MATHEMATICS, SCIENCE SOCIAL SCIENCE, and LAN-
GUAGE ARTS' lists.

Y

Students measure crossing times and car arrival times.

Students’ measure streets at intersection for faking a
scale map of the area.

Students conduct opinion survey to find whether others
consider the crossing unsafe.

See also MATHEMATICS list: C1a551f91ng/cgtegor1zlng,
Measuring.

See also SCIENCE list: Observ1ng/Descr1b1ng; Classify-
ing; Manipulating, Controlling Variables/Experimenting;
Designing and Constructing Measuring Devices and Equip-
ment; Measuring/Collecting, Recording Data.

See also SOCIAL SCIENCE list: Observing/Describing/
Classifying; Manipulating, Controlling Variables/Exper-
Imenting; Collecting, Recording Data/Measuring.

. *
Students ask whether a nearby crossing is unsafe and):;;;zdf

from~data collected that it is.

Students ask which of several alternative traffic control
measures to recommend. They infer that the cheapest
one will be most acceptable to authorities.

See also SCIEN%E list: Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling. ,

See also SOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hypotheses. -

-

Students)iecognize the qualitative aspects of obtaining
data from opinion surveys as distinct from data they
gather at a particular problem crossing.

Children find that counting cars in addition to measuring
gap times is irrelevant at a problem crossing.

Students recognize that policemen and women are reliable
sources for information on traffic laws and that the
city traffic department is a good place to obtain infor-
mation on costs of various controls.,,j

N, S~

(I
L




’ N . . 1}1
! Evalyating Procedures Used for Data o Students evaluate the manner in which crossihg times,

.Collectién and Analysis, Detecting car speeds, and car arrival times were measured.

\ v ) , ‘f‘ Flaws 1n Process or Errors in Data. o Children decide thaF they can measure the width of a
' ; . . street more quickly by using a trundle wheel rather

than a tape measgure. “
e See also MATHEMATICS ‘1ist: ‘Estimati%g/Approximating/
&

N ) : Rounding Off. .

. . ' Organizing and Processing Data e Students order and group measufements of crossing wimes
. ’ . . and car gap times to draw histograms
. : R . e See MATHEMATICS list: Organizing Data. _ i
y : & - e See SCIENCE and SOCIAL SCIENCE lists: Organizing, Pro-
cessing Data. .

. Analyzing and Interpreting Data o Students find median crossing time and median gap time.
e Students find that 82% of the people surveyed think that
) . \, . . the crossing is unsafe.
: ‘ i ] o .See MATHEMATICS list: Comparing; Statistical Analysis;
Opinion Surveys/Sampling Techniques; Graphing.
.® See SCIENCE and SOCTAL SCIENCE lists: Analyzing, Inter-
preting Data. .

»
Predicting, Formulating Hypotheses, e After investigating, students predict that a 1light in-
Suggesting Possible Solytions - stalled at a crossing will prevent pedestrian accidents.
Based on Data Collected - . o See also SCIENCE list: Inferring/Predicting/Formulating,
. . Testing Hypotheses/Modeling. -
e See also SOCIAL SCIENCE list: Inferring/Predicting/

* - . - Formulating, Testing Hypotheses.
. ¢ .

Evaluating Proposed Solutions in e Students evaluate costs of installing a new traffic signal,
Termg of Practicality, Social warning sign, or crossing guard.
vValues, Efficacy, Aesthetic Values '

-~
.

Trying Out .Various Solutions e Students use simulation to model the crossing situation
’ ‘ and Evaluating the Results, in order to evaluate their proposed change.
. Testing Hypotheses e If a new control is installed at a problem crossing, the
" children colléct data to determine the effect of the
change.
e See also SCIENCE list: Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling. .
o See also SOCIAL SCIENCE list: Inferring/Predicting/Formu-
' lating, Testing Hypothese%. ' ’

Q ) . . ‘1 e
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Y

Communicating and Displaying Data
or Information

Wor@ing to Implement Solution(s)
Chosen by the Class

”

Making Generalizations That Might
Hold True under Similar Circumstances;
Applying Problem-Solving Process to
Other Real Problems.

Students draw histograms to show student crossing times
and car gap times.

Students’ draw a bar graph to show results of opinion
survey.

Students draw scale layout of problem crossing.

See also MATHEMATICS list: Graphing; Scaling.

See also SCIENCE and SOCIAL SCIENCE lists: Communicating,
Displaying Data.

See also LANGUAGE ARTS list.

Students make presentation of proposed pedestrian cross-

ing changes to traffic authority or police.

4

Students working on Pedestrian Crossings apply skills
acquired to work on Traffic Flow.

Children use graphing skills developed while organizing
data on crossing times for displaying data on other
problems. ) .

See also SCIENCE list: Generalizing/Applying Proté;: to
New Problems.

See also SOCIAL SCIENCE Iist: Generalizing/Applying
Process to Daily Life.

]
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ACTIVITIES IN PEDESTRIAN CROSSINGS UTILIZING MATHEMATICS

- » . : Basic Skills ' ' . . g}

e Categorizing characteristics (number of cars, pebestrians,
or streets intersecting) of pedestrian crossings where

) . accidents have occurred. i

* e See also SCIENCE list: Classifying.

: e See also SOCIAL SCIENCE list: Observ;ng/Descrlblng/

’ Classifying. .

Classifying/Categorizing

. Counting e Counting survey data on' opinions of pedestrianms.

- ) ¢ Counting ‘number of seconds, number of inches, number of
pedestrians while collecting data.

e Counting by sets to find scale for graph axes.

/ : , e Counting votes for determining what solution to recommend.
. \ Computation Using Operations: e Adding one- or two-digit whole numbers to find total
Addition/Subtraction . -tally of cars or tota} measurement of street length,
’ e Adding minutes-and seconds when timing cars. : <.
.. e : e Subtracting to find differences between crossing times

, ’ o ‘before and after a traffic control is installed.
e Subtracting one- or two-digit whole numbers to find ranges
- for graph axes or for measurement data.
oé?ubtracting medians to compare sets of data.

Computation Using Operations: . o Multiplying whole numbers to find total tally of cars,
Multiplication/Division . total measurement of road length.
e Multiplying and dividimg to convert feet per second to

- miles per hour. !

e Dividing to calculate average crossing time, gap time,
speed.

e Dividing to calculate ratios of crossing time to gap time,
percentage of children crossing in a certain time or
less, etc. ’

k4 L ¢ Using multiplication and division to increase or decrease
measurements for scale drawings, scale models.

-
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Computation Using Operations:
Fractions/Ratios/Percentages

Computation Using Operations:
Business and Consumer Mathematics/

Money and Finance ,

Measuring

Using mixed numbers in making a scale model.

Changing fractions to higher or lower terms (equivalent
fractions) to perform operations such as addition and
division.

Using ratios and fractions to convert from feet per
second to miles per hour.

Using ratios to increase or decrease measurements for a
scale drawing or model of an intersection.

Using fractions in measurement, graphing, graphic compari-
sons, scale drawings or models.

Calculating percentage of people favoring particular con-
trols.

Using slope diagrams to compare ratios of crossing times
to gap times.

Calculating actual measurements from scale maps of an in-
tersection using ratio of scale map.

Calculating percentage of students that crossed the street
in ten seconds or less, percentage of cars that sig-
nalled when turning, etc.

i

Adding and subtracting dollars and cents to perform cost
analysis on alternative traffic controls.

Multiplying and dividing to perform cost analysis on
alternative traffic controls.

Gaining experiepce with finance: sources, uses, and
limitations of revenues for traffic controls.

Investigating costs of traffic control equipment vs. use
of equipment.

Converting from yzrds to feet, inches to feet, centimeterxs
to meters. .

Using different standard units of measure to measure
distances_ of roadways.

Using different measuring tools to measure lengths,
widths of .roadways. :

Reading stopwatches, meter sticks, tape measures, trundle
wheels accurately.

See also SCIENCE }ist:
Data. N

See also SOCIAL S%IENCE list: Collecting, Recording Data/
Measuring. ) ’

Measuring/Collecting, Recordiﬁg

I
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Comparing

Estimating/Approximating/
Rounding Off

%
|

Organizing Data

.

115

Comparing quantitative data on crossing times, gap times,
traffic volume, average speed gathered at intersections
with information gathered by traffic officials.

Comparing qualitative information on a problem intersec-
tion, gathered from various sources, such as people's
observations and opinions.

Comparing qualitative data gathered from an opinion survey
with quantitative data gdthered at the crossing.

Comparing estimated and actual measurements On crossing
time, street length.

Making graphic comparisons of times to cross different
‘streets.

Making graphic comparisgns of ratios of crossing time to
gap time at different times of day.’ )

Comparing costs of varicdus alternative solutions.

Using the concept of greater than dnd less than in making
comparisons of crossing times or gap times.

See also SCIENCE list: Analyzing, Interpreting Data.

See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data.

Estimating error in qualitative judgments on crossing
problems when collecting survey data.

Estimating the number of people who will wait for the
WALK light before crossing if a traffic light is in-
stalled. .

Estimating crossing times before collecting data ox costs
of traffic controls before checking with authorities.

Estimating traffic flow by éyeballing. ‘

Determining when a measurement of street distance 1s
likely to be accurate enough for a scale map.

Using approximation in constructing scale models of
traffic lights.,

Rounding off data while measuring length, crossing time,
gap time. )

Rounding off data after measuring length, ¥rossing time,
gap time.

Tallying on bar graphs, histograms.

Ordering real numbers on graph axis.

Ordering the steps in the process of collecting data.

Ordering survey results on opinions about a pedestrian .
problem. .

Ordering centimeters, séconds, etc. s




Organizing Data (cont.) e Ordering quantitative data on distances, crossing times,
g gap times.
e See also SCIENCE list: Organizing, Processing Data.
® See also SOCIAL %CIENCE list: Organizing, Processing /
Data. “

!
.

Statistical Analy;is e Finding the median in an ordered set of data en crossing
times, gap times.
e Taking repeated measurements of street widths and using .
the median measurement.
: e Assessing accuracy of estimate of crossing times for all
‘ . pedestrians based on results from student crossing times.
e Finding quartiles from ordered data or histogram of cross-
ing times.
e Determining the interquartile range of crossing time data.
See also SCIENCE list: Analyzing, Interpreting Data.
e See also SOCIAL SCIENCE list: Analyzing, Interpreting
- . Data.

Opinion Surveys/Sampling Techniques e Conducting opinion surveys about crossing problems; de-
fining data collection methods, makeup and size of
sample.

e Devising methods of obtaining quantitative information
- about subjective opinions on pedestrian problems.
e Evaluating survey methodology, data obtained, size and
type of samples.
e See also SCIENCE list: Analyzing, Interpreting Data.
e See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data.

.

Graphing e Using alternative methods of displaying data on crossing
times.
e Making a graph form--dividing axes into parts, deciding
‘ on an appropriate scale.
e Representing data on graphs.
e Bar graph--plotting individual crossing times.
e Histogram—-plotting the number of children who
cross the street in certain times.
e Conversion graph--plotting feet per second vs.
” ’ miles per hour.
e Slope diagram--plotting crossing time vs. gap
0 time at various crossings.
L 1 ° Obtainingxinformation from graphs on crossing times, gap
times.
Q “
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Graphing (cont.)

LT

—_ .

Spatial Visualization/Geometry -

/

Areas of Study

Numeration Systems

A

.

Number System and Properties

%

Denominate Numbers/Dimensions

Scaling

Y

Symmetry/Similarity/Congruence

Accuracy/Measurement Error/
Estimation/Approximsxio
. "153

[N N

o : , o \)17
Representing several sets of data on one graph, e.8.,
crossing times for individual children at different
intersections. |
See also SCIENCE list: Communicating, Displaying Data. ’
See also SOCIAL SCIENCE list: Communic?ting, Displaylng
Data.

»

Drawing or cqnstructing a. map or model of a problem
intersection. A s

Constructing and using ‘a circle when making a trundle
wheel. o

Using standard mensurational formulas such ag circum-
ference (of trundle wheel) = ¥ x diamet

Measuring and constructing a scale model ing rulers

¢ or meter sticks.

Using spatial arrangements to convey information about
an intersection.

' *

$at
Using.metric system in meaéuring distances. ':’f |
Using fractions in measuring feet. “ '
Using decimal system in makin§ cost analyses of
solutions. .

See Computation Using Operations: . e

See Measuring.

f I
!

Deriving information from scale maps or scale models of a
problem intersection.

Finding an appropriate scale for the scale map or model'.

Using a scdle to draw and make representations in the
scale map or model.

Making a scale map or mode¢l of a problem intersection.:

!

See Spatial Visualization/Geometry.

\
{

See Measuring and Estimating/Approximating/Rounding Off.
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Graphing/Functions ® See Graphing.
* Fraction/Ratio . @ See Computation Using Operations: Fractions/Ratios/
', ) Percentages. -
i Maximum and Minimum Values - N e Use slope diagrams to find which crossing is most

dangerous by comparing crossing to gap time ratios.
e Finding the traffic control measure that will solve the
problem at minimum cost.

IS

See Comparing and Computation Using Operations.

v PEN

Equivalence/Inequality/Equations

Money/Finance

See Computation Using Operations: Business and Consumer °
Mathematics/Money and Finance.

~

~




‘ ACTIVITIES IN PEDESTRIAN CROSSINGS UTILIZING SCIENCE '

Process

Observing/Describing

Clasgifying

Identifying Variables

Defining Variables Operationally

Manipulating, Controlling
Variables/Experimenting

119

]

¢

Observing and describing various pedestrian problems in
the vicinity of the school.
Noting that it is harder to cross at certain times of day.
Describing various kinds of traffic controls and how
they are suited to different intersections.
See also SOCIAL SCIENCE list: Observing/Describing/

C1a551f91ng
Classifying intersections as safe or unsafe. )

Categorizing traffic controls by experse, efficiency,
etc. :

See also MATHEMATICS list: Classifying/Categorizing.

See also SOCIAL SCIENCE list: Observing/Describing/
Classifying.

Identifying pedestrian crossing times, car gap times',
car speed, etc., as things to measure for determining
the safety or convenience of a crossing.

Identifying car speed or gap time as factors to change
to make the crossing sgfer.

Identifying time of day and weatheﬂ as factors to be
held constant.

See also SOCIAL SCIENCE list: Identifying Problems,
Variables.

Defining gap time as the time between the arrival of
two consecutive cars at an intersection.

Defining time, distance, speed, etc., as used in data
collecting.

Measuring times of cars or pedestrians at various times
of the day and at different crossings.

Measuring crossing times for different”age groups.

See also SOCIAL SCIENCE list: Manipulating, Controlling
Variables/Experimenting. )

»
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Designing and Constructing
Measuring Devices and Equipment

Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling

&

Measuring/Collecting, Recording
Data

->

Organizing, Processing Data

Anal&zing, Interpreting Data

v

Constructing trundle wheels fof‘measuring distances
outside.
Constructing model traffic lights.

Inferring‘%rom the data collected that a crossing is/
unsafe.

Predicting that installing a traffic light will improve
the safety of a crossing.

Designing simulations to try out various possible
solutions.

See also SOCIAL SCIENCE list: Inferring/Predicting/

» Formulating, Testing Hypotheses.

Using a stopwatch to measure crossing times for pedes-
trians or arrival times for cars and recording them,
Measuring distances at the intersection in order to
make a'scale map or model of the area. ’
Collecting and recording data obtained from simulations.
See also MATHEMATICS list: Measuring.
See also SOCIAL SCIENCE list: Collecting, Recording
Data/Measuring.
H
1
Ordering crossing time and gap time data from smallest
to largest,
Tabulatiéff® measurements of the intersection before
making a scale map or model.
Ordering data obtained from simulations.
See also MATHEMATICS list: Measurling.
See also SOCIAL SCIENCE list: Organizing, Processing
Data. .

[N

Calculating the average or median crossing time or
gap time.

Determining that a crossing is unsafe from the ratio of
gap time to crossing time.

Determining that a particular solution is best from
results of simulations.

See also MATHEMATICS list: Comparing; Statistical
Analysis; Opinion Surveys/Sampling Techhiques. 4

See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data.

[0
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Communicating, Displaying Data e Showing data on various types of graphs.

e Showing problems and solutions on a gcale map or model

of the intersection.
® e See also MATHEMATICS list: Graphing;,

e See also SOCIAL SCIENCE list: Communicating,
Displaying Data.

o See also LANGUAGE ARTS list. !

2t> Generalizing/Applying Process to e Using knowledge acquired from working on a crossing
New Problems ’ problem to help solve other problems involving traffic.
’ e See also SOCIAL SCIENCE list:, Generalizing/Applying
Process to Daily Life. )

Areas of Study 4 g
/ Measurement e Using stopwatches to measure arrival times for cars,
speed of cars, and crossing times for pedestrians.
. e Measuring distances with trundle wheels, meter ‘sticks,
yardsticks, and tape measures.
o) - o See also MATHEMATICS list: Measuring.

Motion

Speed/Velocity e Observing and calculafing the speeds of cars and of
pedestrians crossing the street.

Circular Motion e Noting that the circular motion of car wheels is /
changed to the forward motion of the automobile.,

Acceleration e Observing deceleration and acceleration when cars slow
down for a red light and gather speed as they start
up again. '

e See also Force.

~
\
A

Force e Observing that force mugt be used to push a trundle
wheel or usé¢ a hand saw.

Momentum/Inertid e Noting that cars take longer to stop if their initial
speed is greater because of their greater momentum.
e Observing that objects at rest do not move until a
force acts upon them.
ey e Noting that cars stay in motion at a constant speed
1 unless an 0q‘side force acts upon them.

’ . 0 : 225
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Friction

Mechanical Work anqﬁgnergy

S

\Solide, Liquids, and Gases

[ ,
Properties of Matter

r

Electricit& T

“
k
I -

N-.J'

Observing that the road surface becomes heated when
cars stop quickly because friction between the two
surfaces generates heat, T

Observing that cars skid more easily on wet spots or
icy patches because Bmootb surfaces generate less
friction than rough ones.

|

Observing that pushing trundle wheels or hand saws or
hammering nails requires energy.

Observing that saber saws require less human work to use
than hand saws ‘because they transform electrical
energy into mechanical energy.

See also Motion and Force.

constructigg scale models, trundle wheels, or models
of traffic flights.

Considering effects of time, weather, and usage when
assessing various traffic controls.

Comparing th‘Pproperties of lumber and Tri-Wall before

Observing that electricity can light bulbs and that
electrical energy can be transformed into light energy.

Causing a bulb to light by making a circuit (when con-
structing a model traffic light).

Observing that electricity does not flow through the
insulation on a wire.

Noting that the light goes on when the switch is closed
and goes off when the switch is open.

Observing that chemical energy stored in a battery can
be transformed into electrical energy.

Observing that no current flows when both positive or
negative ends of two batteries with the same voltqge
are placed together. )

Observing that bulbs burn brighter when more batteri®s
with the same voltage are placed together.

Observing that electricity can be transformed into mech-
anical energy (saber saw), into heat energy (glue
gun), into chemical energy (battery charger).

(:3!




ACTIVITIES IN PEDESTRIAN

Process .

Observing/Describing/Classifying

rd

Identifying Problems, Variables
Manipulating, Controlling

Variables/Experimenting

Inferring/Predicting/Formulating,
Testing Hypotheses

Collecting, Recording Data/Measuring

Organizing, Processing Data

Dyey
(ST,

o :
% .

CROSSINGS UTILIZING SOCIAL SCIENCE R

’

Organizing and classifying sets of ideas or information.

Observing and classifying problems of people trying to
cross the street. . .

See also MATHEMATICS list: Classifying/Categorizing.

See also SCIENCE list: Observing/Describing/Classifying.

Identifying problems of people crossing the street.

Identifying factors that "affect drivegs, pedestrians
(weather, late for school or work, etc.).

See also SCIENCE list: Identifying Variables.

under different conditions to see if there i change.
See also SCIENCE list: Manipulating, Controll
variables/Experimenting.

Conducting opinion survey at different times of dSy,or

Inferring that a particular intersection is most danger-
ous, based on results from surveys~of pedestrians.

Inferring that 4 particular type of traffic control is
preferred, based on preference surveys of pedestrianms. -

See also SCIENCE list: Inferring/Predicting/Formulating,
Testing Hypotheses.

Using a voting procedure to determiné who is in what
group (if there is a conflict).

See also MATHEMATICS 1list: Counting; Measuring.

See also SCIENCE list: Measuring/Collecting, Recording
Data.

3

Tallying votes to determine which solution to recommend.

Tallying questionnaire survey data on a problem crossing
or on preferences for a solution.

Seesalso MATHEMATICS 1list: Measuring.

o(See also SCIENCE list: Measuring/Collecting, Recording

Data.

8O
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Analyzing, Interpreting Data

Communicating, Displaying Data

Generalizing/Applying Process to
Daily Life

N

Attitudes/Values

Accepting Responsibility for Actions
and Results ’

Developing Interest and Involvement
in Human Affairs

Recognizing the Importance of
Individual and Group Contributions -
to Society '

-
Developing Inquisitiveness, Self-
Reliance, and Initiative

£y .

Kewr) y "

.
®

¢ -

. . ,
‘e Comparing qualitative information gathered from inter-

views of various groups of people. ,

e Evaluating survey methodology. .

e See also MATHEMATICS list: Comparing; Statistical .
Analysis; Opinion Surveys/Sampling Techniques.

e See also SCIENCE list: Analyzing, Interpreting Data. ,

e Representing survey data on pedestrian probléms' or
solutions on graphs or charts. .

e See also MATHEMATICS list: Graphing.

e See also SCIENCE list: Communicating, Displaying Data.

o See also LANGUAGE ARTS list.

e Using knowledge acquired from taking opinion surveys
of pedestrians to help solve other problems where,
v .attitudes are important.
o Using knowledge acquired while conducting a pedestrian
safety campaign to get people concerned about other
problems, such as litter,

" @ See also SCIENCE li?t: Generalizing/Applying Process

> to New Problems.

.
.

e Making sure that various tasks, such as data collecting,
making scale models, trundle wheels, etc., are done.

e Scheduling and giving presentations to. persons in
authority (principal, -traffic department officials).

.

Attempting to have warning signs or a crossing guard
placed at an unsafe pedestrian crossing.

Recognizing that their improvement of the safety of
a’pedestrian crossing helps others.

Assessing the effects of group action on school or city
government regulations.

Conducting group qgssions.
Finding solutipns to problems encountered in addition -
to the main problem of the ghallenge.

. \ N
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Developing Inquisitiveness’ Self-
Reliance, and Initiative (cont.)

\

Recognizing the Values of Cooperation,

Group Work, and Division of Labor

Understanding Modes of Inquiry Used
in the Sciences, Appreciating Their
Power and Precision

N

ﬁespecting the Viewé, Thoughts,
and Feelings of Others '

-

Being Open.to New Ideas and
Information:

Learning the Importance and

//‘/w‘

Influence of Values in
Decision Making

. 125

Using the telephone to find information, to get in touch
with officials, etc.

‘Choosing and developing the best way of presenting tor .

traffic authorities a plan for improving a crossing.

Finding that work on a crossing ﬁgoblem progresses more
rapidly and smoothly when they work in groups.

Eliminating needless overlap in work.

Finding that work is fun when people cooperate.

Using scientific modes of inquiry to investigate and

~ solve a problem with a dangerous crossing.

Convincing others through use of supporting data,
graphs, and maps that their improvements to a crossing
are needed and desirable.

Seeing that various crossing improvements can be
simulated by using a scale model.

See also MATHEMATICS and SCIENCE lists.

Considering all suggestions and assessing their merit.

Considering the opinions of others when propesing a .
change for a problem crossing. ’

Recognizing, and respecting differences in values accord-
ing to age, experience, occupation, income, iﬁterests,
culture, race, religdon, ethnic background.

\

Considering other ways ¢ of doing-various tasks.

Conducting library research on traffic laws, economics
of controls, etc.
Asking other people for-opinions, ideas, and 1nform8tion
by conducting interviews or surveys. -
1Y

Realizing that cost effectiveness alone is not sufficient
in considering a solution; effects on people, communi-
ties must also be considered. o

Realizing that pedestrians and motorists have different
values that affect their’ preference for light timings
and that both must be considered in any solutiom.
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Areas of Study

Economics

Geography/?hysical Enviromment

Political Science/Government
Systems

. Recent Local History

Social Psychology/Individual and
Group Behavior

v

Y

Investigating and analyzing costs of various traffic
controls.

Investigating cost of traffic control equipment vs.
use of equipment and budget comstraints.

Gaining experience with finance: sources, uses, and
limitations of revenues for traffic controls.

Investigating differences in problems due to differences
in topography of a region (e.g., problem of putting a
traffiq, light on a steep hill where cars have diffi-
culty stopping).

Investigating systems of administration and control;
deciphering role of governing body over the body
that is governed.

Investigating traffic and pedestrian rules and regula-
tions.

Working with school and traffic authorities to discuss
improvements to a problem intersection.

Finding the most effective way to influence decision
making about a pedestrian crossing.

A}
Investigating previous attempts to improve a dangerous
crossing. .
Investigating frequency and causes of previous accidents
at a crossing.

Developing a gimmick for advertising the need for
pedestrian awareness in crossing the street.

Finding the most effective way to approach traffic
authorities about a crossing problenm.

Recognizing need for leadership within small and large
groups. Recognizing differing capacities of individuals
for various roles within groups.

Anhlyzing the effects of a small group making decisions
for a larger group. /

Recognizing differences in behavior when crossing the
street due to differences in age and other factors.
Recognizing that crossing times will vary according to
these factors. :

M), -
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Sociology/Social Systems

[ X% a)
Los)

~o

e Investigating problems and making changes that affect
not only themselves, but other students and people in
the community.

® Devising a system of working cooperatively in small
and large groups. L

o Working within established social systems--the’school or
community--to promote changes in a crossing. '

e Recognizing that there are many different social groups
and that one person belongs to more than one social
group.

127
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ACTIVITIES IN PEDESTRIAN CROSSINGS UTILIZING LANGUAGE ARTS

Basic Skills

Reading: e Decoding words, sentences, agg paragraphs while reading .
Literal Comprehension--Decoding information on traffic regulations, traffic.,eon 8,
Words, Sentences, and Paragraphs etc. 9K266"frbi\\\~§\

Reading: e Obtaining factual information about traffic controls,
Critical Reading--Comprehending regulations, costs of equipment, etc.

Meanings, Interpretation e Understanding what is read about traffic controls,

regulations, ®osts of equipment.
e Interpreting what is read, such as rules and regulations,
costs of equipment.

v

Oral Language: e Offering ideas, suggestions, and criticisms during,
Speaking discussions in smal} group work and class discussions
on problems and proposed solutions.
e Reporting to class on data-collecting, graphing, map-
. - drawing activities of small groups.
e Responding to criticisms of activities.
e Preparing, practicing, and giving effective oral presen-
tations as part of the solution to the challenge-
e Preparing, practicing, and giving skits, slide/tape
. shows, public addres nouncements, etc., promoting
. pedestrian safe
e Using the telephone properly and effectively to obtain
information about crossings, traffic controls, costs,
- etc.
7 e Conducting opinion surveys on crossing problems.
e Using rules of grammar in speaking.

e .
Oral Language: e Conducting interviews of pedestrians, merchants,
Listening : authorities. .
' e Following spoken directions.

Oral Language: e Memorizing portions of or4l presentations on a crossing
Memorizing problem and proposed solutions. .t
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) : . Written Lafiguage: e Using correct spelling 1n writing reports, letters to '
. ' Spelling - authorities proposing solutions to a crossing problem.
* , Wrizten Language: e Using rulgs of grammar }h writing reports or letters.
) Grammar--Punctuation, Syntax, Usage
Written Language: e Writing to communicate effectively:
Composition e preparing written reports and letters using noffes,

' data, graphs, etc., communicating need for pxo-
: posed changes at a problem crossing
. — o writing slogans, skits, videotape skits, posters,
: . etc., promoting pedestrian safety

£ ; ‘ e writing opinion surveys for pedestrians, devising

questions to elicit desired information; judging

whether a question is relevant and whether its
meaning is clear.

Study Skills: o Taking notes when consulting authorities or books about
Outlining/Organizing traffic controls, traffic rules, costs, etc.

e Developing opinion survey for pedestrians; ordering
questions around central themes, such as crosaing
problems or possible solutioms.

e Planning presentations, data collection schemes, etc.

o Planning and preparing drafts of letters, reports for
critical review by the class before final copy is

. . written.

e Organizing ideas facts, data for inclusion.in letters,
reports, presentations, etc.

{
‘e Study Skills: e Using the library to research information on traffic
Using References and Resources controls, laws, etc.
’ e Inviting a traffic authority to speak to the class and
answer questions for them. .
¢ Using indexes and tables of contents of books to locate
desired information.- .
. e Using "How To" Cards for information on graphing, using
: a stopwatch, etc.
Attitudes/Values .
Appreciating the Value of e Finding that traffic officials may be persuaded to install
Expressing Ideas Through a crossing guard or warning sign when presented with
Speaking and Writing definite, documented reasons for doing so. Y )
. O . ) 44 . ‘ . Ko
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Appreciating the Value of
Written Resources

Developing an Interest in
Reading and Writing

Making Judgments Concerning
What is Read

- Appreciating the Value.of

Different Forms of Writing,
Different Forms of Communication

Finding that certain desired information can be found in
books /on regulations, traftic, etc.

Willingly looking up information on costs, regulations,
etc.

Looking up more detailed information on costs, regula-
tions,,etc.

Showing desire to work on ‘drafting letters, reports,
scripting skits, videotapes, etc. °* 5 .

1

Deciding whether what is read is applicable to the par-
ticular problem.

Deciding how reliable the information obtained from
reading is. - -

Deciding whether the written material is appropriate,
whether it says what it is supposed to say, whether it
may need improvement.

4

Finding that how information can be best conveyed is’
determined in part by the audience to whom it is
directed. -

Finding that certain data or information can be best
conveyed Wy writing it down, preparing graphé or
charts, etc.

Finding that certain data or information should be
written down so that it can be referred to at a later
time.

Finding that spoken instructions are sometimes better
than written instructions, and vice versa.




