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ABSTRACT

Promoting changes to improve the design or use of a
school's play area is the challenge of this Unified Sciences and
Mathematics for Elementary Schools (USMES) unit. The“ghallenge is
geheral 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 I describe8 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 play area design
and use problems, and a hypothetical account of intermediate-level
class activities. Section 11l provides documented events of actual
class activities from kindergarten and grades 5 and 4/6. 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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Preface

INTRODUCTION ;- ;

»

REAL PROBLEM SOLVING AND USMES

GENERAL PAPERS ON PLAY AREA DESIGN AND USE

1. Overview of Activities .,

2. Classrbom Strategy for Play Area Design
and Use -

3. Use of Play Area Design and Use in the
Primary Grades _ ..—___

4, Flow Chart

5. A Composite Log co

6. Questions to Stimulate Further

« Investigation and Analysis’

DOCUMENTATION .
1. Log by Doris Brown (Kindergarten)

.2. “Log'by Jeanette Lea (Grade 5)

3, Log by James Brown (Grade 5) o

4. .Mini-Log b Janet Sitter (Grades 4-6).
REFERENC s ) .

1. List of "How To" Cards

2. List of Background Papers

3. Bibliography of Non-USMES Materials
4. Glossary e

SKILLS, PROCESSES, AND AREAS OF STUDY Cff/\
UTILIZED IN PLAY AREA DESIGN AND USE

.
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© ™ The USMES Praject

-

#JAvatlable fall 1976.  » /

Unified Sciences and Mathematics for Elementary Schonls.
™ Mathématics and the Natural, Social, and Communications
Sciences in Real Problem Solving- (USMES) was formed in re-
sponse to the recommendations of the 1967 Cambridge Con- .
ference on the Correlation of $cience and Mathematics in the « '
Schools.¥ Since its inception in 1970, USMES has been
funded \by the National Science Foundation td‘develop and
carry dut field trials of interdisciplinary units .centered

f

" on Jlong-range investigations of réal and practical problemqf
(ox "Challenges'") taken .from the local school/community

environment. Schdol planners can use these units to design
a flexible curriculum for grades one through eight in'which
real 'problem ‘solving plays an important role. .
.Development and field trials' were carried out by teachers. .
and students in the classroom with the assistance of univer-
sity specialists at workshops and at occasional other meet- -
ings. The work was coordinated by a staff &t the Education
Development Center in Néwtén, ‘Massachuset’ts. In dddition,
the staff at EDC coordinated implementation'programs in~- /
volving schools, ‘districts; and colleges that are catkrying
out local USMES implementation programs for teachers and
schools in their area.

w
N .

N

Trial editions of the following units are currently T
,available' o
Advertising P ﬁature Trails f

Bicycle Transportation Orientation
Classroom Design Pedestrian Crossings )
"Classroom Management Play Area Design and Use
Consumer’ Research - Protecting Property
Describing People #School Rules

Designing for Human Proportion School Supplies

'#Design Lab Design jf School Zoo R
##Eating in School Soft Drink Design - * ’
Getting There Traffic Flow

Growing Plants . {{Using 'Free Time
Manufacturing " Ways to Leain/Teach

Mass qumunications Weather Predictions.

;
!

» *See Goals for the correlatioﬁ of Elementary Science and
Mathematics, Houghton Mifflin Co., Bostom, 1969. '
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USMES Resources

v

In'respénding to a long-range challenge, the students
and teachers often have need of a wide range of resources.
‘In fact,:all of the people ind materials in the school and
community are important resources for, USMES activitiesg.
USMES provides resources in addition to these. One resource

"for students is the Design Lab or its classgoom 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 get of cards gives infor-

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

when they want help on that particular problem. oo

- Several types of resourcés are available for teachers: .
the USMBS Guide, a Teacher Resource Book for each challenge,
. Background Papers, a Design Lab Manual, and a Curriculum
Correlation Guide. A complete set of all these written
materials comprigse what is called the USMES libraryi This
1library, which should be available in each school uging
_USMES units, contains the following R -

f

The USMES Gidde = -

L4

L

The USMES Guide is a compilation of materials
.that may be used for long-range planning of a
curriculum that incorporates 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.

'2. Teacher Resource Books (one for each xhallenge)

Rach ook eontains a description of the USMES

approach to real problem-solving activities,

general irformation about ﬁhe particular unit,

edited logs of class activities, other written

materials relevant to the unit, and charts

" that indicate the basic skills, procesqes, ang
areas of study that may be learned and utilized:
as students become engaged in certain possible
activities.

3. Design Lab Manual - b

This contains sections on the styie of Design Lab

‘activities, safety considerationa, and an inventory

. 1is

L}

-

o
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of .tools and supplies. Because many "hands-on"
activities may take place in the classroom,

the Design Lab Manual should be made available ~
to e SMES teacher. *

-
h Y

4, "How To" Cards - ' ' i
3"These'qhort 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.:

~

“

'5.:~Backgrouhd Papers

These papers are written to provide information,
for the teachers on technical problems that .
might arise as students carry on various inves-
tigations. A complete l%st of the Background
Paperg‘can be found in the USMES Guide. /.

6. purrfcﬁlum Correlation Guide

This volume 18 intended to coordihate other
curriculum materials-with the Teacher Resource
Books and to,provide the teacher with the neans
to integrate USMES éasily <intd’.othexr’ sghool
‘activities and lessons. . 4

-

The preceding materials 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-
plementation materials are also available for individuals
and groups involved in local implementation programs.' They
include Preparing People for USMES: An ﬁmplementation

L.

Resource Book, the USMES slide/tape show,' the Design Lab
slide/tape show, the Design Lab brochure, the USMES -fiews
ter, videotapes of classroom activities, a general report on
avaluation results, a map showing the locations of schools
conducting local implementation of USMES, a list of experi-
enced USMES teachers and university consultants, and news-
paper and magazine articles. -

~ Acknowledgments <o l Besidés the contributors listed at the begihning 6f‘th¢
book, we are deeply indebted to the many elementary school

- 18
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children whose jnvestigations of the challenge form the -
‘basis for this book. Without their efforts this book would
not have beer possible. Many thanks to the Planning Commit-
-tee for their years of gervice and advice’ Many thanks also
to other members' of the USMES staff for ir suggestions
.and advice and for their help in staffing and organizing the
development workshops. Special thanks also go to Chrigtopher
BaXe for his efforts as Project Manager during the develop-

- men qf this book.

~———

Because Tri-Wall was the only readily available brand of
three-layered cardboard at-the time the projegt 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.

a
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Introduction

Using the Teacher Resource Book

.fer from that undertaken by‘other'classes,*teacherSNfahiliar

)
When teachers try a new cunriculum for the first time,

they need to dnderstdnd the philosophy behind the cuEEiculum1
The USMES. approach to student-initiated investigations of

real problems is ouﬁlined in section A of this Teacher Re~

source Book. ; -

Section B starts with a bfief overview of possible stu-
dent activities arising from the challehge; comments on pre~-
requisite skills are included. Following that is a discus-
sion of the classroom strategy- for USMES real problem-
solving activitiés, including introduction of the challenge,
student activity, resources, and Design Lab use. °Subsequent
pages include a description of "the use -of the unii in-pri-
mary grades, a flow chart and & composite log that indicate ”
the range of possib1e student work, and a 1ist of quesgtiens
that the teacher may find useful for focusing the’students'
activities on the chdllenge.

%

Because studentg initiate all the activities in response', 4

to the challenge and because the work of one'class’may dif-

with USMES need to read only sections “A and B before intro- !
ducing the challenge to students. :

Section C of this book is the documentation section.
These edited teachers' logs show, the variety of ways in'
which students in different classes have workeq_at finding
a solution to the challenge. |

Section D contains a list of’ the titles 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 Resource Bodk

and an annotated bibliography. - .

Section E contains charts that indicate‘the comparative
strengtig of the unit in terms of real problem solving,
mathematics, scienae, socilal science, ‘and language- ‘arts, It °
also contains a list of explicit examples of real problem
solving and other subject area skills, processes, and areas
of .study learned and'utilized in the unit. These charts and
1ists are based on documentation of ‘activities that have 2 .
taken place in USMES classes. Knowing ahead of time which

kbasic gkills and processes are likely to be utilized, teach-

ers can postpone teaching thatrbart of their reéular program.
until later in the year. At that time students.can study
them in the™jsual way if ghey have not a1ready learned them
as part of their USMES activities. , C

'
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If life were of such a constant nature that - \: T
i

there were only a few chores to do and they were
done over and over in .exactly 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 learh,how to do the few. jobs at the outset. \\

From then on he could rely on memory and habit.
Fortunately--or bnsztunately dependlng upon one's -
point of view--life is not simple and unchanging.
Rather it is changing so. rapidly that about all we
-can predict is that things will be different in the
future. In such a world the ability to adjust and
to solve one's problems is of paramount importance.*

USMES' 1s haeed on the believathatbreal problem solving
is an important gkill to be learned and that ny math,
science, social science, and langua may be .
léarned more quickly and easily the conﬂézt of stu-
dent investigations of real problems. Real problem eoﬁving,
as exemplified by USMES, implies a style of education which:
involves students in investigating and solving .real problems.
Jt provides the bridge between the abstractiogs of the
school curriculum and the world of the studenk. Each USMES
unit preeente a problem in the form of a challénge thdt 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 1ife in the school -

or commypity, (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
is such that the work done by the students can lead to some
improvement in the situation. Thid expectation of useful
accompliehment provides the motivation for children to carry
out the compreheﬂeive investigations needed to find some
eolution to the challenge.

The level at which the ehildren approach the probleme,
the investigations tQaﬁ they carry out, and the eolutions

1 .
, .

*Kenneth B. Henderson and Robert E..Pingry, "Prbblem—Solvihg -
"in.Mathematics," in The Learning of Mathematics: Its Theory

and Practice, Twenty-first Yearbook of. the National Council
of Teachers of Mathematics (Washington, D. G2 The Council),

NI
’
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»
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L2 . 3 .
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that they devise may vary according to the aé? and ability .
of the children. However, real problem solving involves

them, at some level, in all aspects of the problem-solving-
process: definition of the problem;  determination of the - ”
importdnt factors in the problem; observation; measurement;
collection of data; analysis of tlie data. using graphs, .
charts, statistics, or whatever means the students can find; _
dfscussion; fofmulation and trial of suggested solutions; .
clarification ,of values; decision making; and communicgtions
of findings to others. In addition, studénts become more
inquisitive, more cooperative in working with others, .more -
critical in their thinking, more self-reliant, and more in-

terested in helping to improve social conditions.

L Y
To, 1earn the process of real problem solving, the stu;

dents must encounter, formplate, and find some solution to .

complete and realistic problems. The studerits themselves,

not the teacher, must analyze the problem, choose the vari- ~ *

ables that should be investigated, search out the facts, and
judge the correctness of their hypotheses and conclusions..
In real problem-solving activities, the teacher acts as a
coordinator ‘and collaborator, not an authdritative answer-
giver.

Theéproblem 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 typical USMES .class consists of several groups working on
different aspects of the problem. As the groups report
periodically to theé 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 léarn’
willingly and quickly in a more directed way to acquire
these: facts and sk;lls. Cohsequently, 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.

n
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Certain information on gspecific skills is provided by the
sets of USMES "H6w To" Cards. The studegts are Teferred
‘only to the.set for which they have clearly identified a
need and only when they .are unable to,proceed on their o
Each "How To" Cdrds title ‘clearly “indicates the skill inﬁr
volved--"How to Use a Stopwatch," "How to Make.a Bar Graph
Picture of Your Data," etc. (A complete 1list .of the "How ;"
To" Cards can be found in Chapter IX of the USMES Guide.).

Another resource provided by USMES is the Degign Lab or
its plassroom equivalent. The Design Lab provides a cen-
tral‘location for tools ahd materials where devicés may be
constructed and tested without appreciably disrupting other
classroom activities. Ideally, it is a separate 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 bg
obtained by the students only if they have a means to fol-'
low up their idaas, the availability of a Design Lab can be
a very impofrtant asset. R

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
set schedulijig 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
. 1imitations, "hands-on" -activities may take place in the
classzoom even though a Design Lab may not be available.

(A detailed discussion of the Desigrn Lab can be found in
Chapter VI of ‘the USMES Guide, while a complete list of "How
To" Catds covering such Design T#b skills as sawing, gluing,
nailing, solderinﬁEsis contained in Chapter IX.)

Work on all US 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 ten to twelve students
from the class are carrying out the investipation of a unit
challqnge, the extent of thefr discovery and learning can be
expectkd 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. .

The amount of.time spent each week working on an USMES
challenge is crucial to.a successful resolution of ‘the

!
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’ ' . / problem. Each challenge is designed so that ghe various\_ - -
investigations will take from thirty to fortjffive houre,"

children, .before some solut\jon
some action is taken on the

ns. Unless sessions are held at
week, it is difficult for the

T . depending on the age of
to the problem is found
»  results of the investiga
{ - least -two or three tim
d children to maintain ir interest and momentum and to be-
come involved inte ely with the challenge. "The 1ength of
each session depends upon‘the age level of the children and
the nature of the challenge. For ‘example,’ children in the -
primary grades may proceed better by working oy the challenge .
more frequently for shorter periods of time, perhaps fifteen
to twenty minutes, whije older children may proceed better $
. , by working less frequently for much longer- periods ‘of time.
A - Student interest and the overall.accomplishments of the” Tl
class in finding and implementing solutions: to the -challenge
indicate when the class's general participation in unit
: activities shoyld end. ,(Premature discontinuance of work -
on a specific hallenge is often due more to waning interest.
- N * on the part of the teacher than to that.of thie students.) '
: However, some students may continue work on’a voluntary:
basis on one problem, while the othere begin to identify

7

possible approachez"tn“anbther"uSMES*chuilengea : —m

initiation of investigations is thE prodess in USMES units,
", ' . <3 this daes not imply the constahnt encouragement of ‘random
- activity. Randop dctivity has an important pldce im
/ children' 8 learning, and opportunities for it should be
made available at various times, ‘During USMES activities,
howevery it i3 believed that childmen learn to solve real
, = problems only when their efforts are focused on finding
’ some eglutio n to the real ami practical problem presented
. . : in the USMES challenge. It has been found that studente
‘ . ) are motivated to overcome many difficulties and frustrations
. y ) . in their’ efforte to achieve the goal of effecting some
T ) change or at least of.providing some useful ifformation 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
.drtroduced so that it is accepted by the ¢lass as an im-
/ portant problem to which they are willin to devote a con-
. siderable amount of time.
‘ The challenge not only motivates the .children.by etating
‘)7 the problem but also provides them with a criterion for
‘4udging their results. This criterion~~if it works, it's

Although individnal (ox group)k scovery and student h‘ &

’

. right (or if it.helps us find EP answer to.our problem, it's

.




a good thing to do)~-gives the children 8 ideas and results _
a meaning within the context of their goal. Msny teachers
havé 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 thé children themselves to
judge the value of their efforts.

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

1. Introduce the challenge in a meaningful way
that not only allows the children to relate
it to their particular situation but also '
opens up various ‘avenues ofsapproach. "

-

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

Hold USMES sessions at least two or threeftimes
a week 8o that the children have a chance to be-
come involved in the challenge and carry out
comprehensive investigations.

v
Provide the tools and supplies necessary for
initial hands-on work in the classroom or make
arrangements for the cnildren to work in the
Design ‘Lab.

_Be patient in letting the children make their
own mistakes and find thei{r own way. Offer
assistance or point out Hources of help for .
‘specific info tion (such as the ""How To"
Cards) only when\the thildren become frustrated
in their approach the problem. ‘Conduct
skill sessions as ne essary.

Provide frequert opportunities for group. reports ’
ard student exchanges of ideas in class dis-
cussions. In most cases, students will, by .
their‘own e¢ritical examinatiom .of the procedures .
they have -used, imprgve or set ney directiOns
in their investigations. ’

Y




USMES in the Total School Program

‘s

e

.__mosphere in which all students cap, in their own-way, L
“’geairch out some solution to the challenge. - o S

. s . - . »
' | : ..

] ' . { N B
L.

7. 1If necessary, ask appropriate queJtions to stim-" 4
Jsulate the students' thinking so that they will
make more extensive and comprehensive investiga-"
tions or analyses of their data.
4
8. Make sure that a sufficient numbper of studths
(usually ten to twelve) are working on the
challenge so that activities do not become .
fragmented or stall. :

N

Student success in USMES unit activities is indicated by - . l T
the progress they make in finding some solution to the » ) :
challenge, not by following a particuldr line of investiga- T
tion nor by obtaining specified results.» The teacher's
‘role in the USMES strategy is to provide a classroom at-

h . ’ . - . .

&bday many leading educators feel that real problem . p
solving (under different names) is an important -skill to : o
be learned. In this mode of learning particular emphasis
is placed on developing skills to deal with jeal 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 part 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 USMEé‘ﬁor several years have
each succeeding year successfully assigned to USMES activ-
ities the learning of a greater number of traditiomal .
skills. In addition, reports have indicated that students ‘ e
retain for a long time the skills and concepts learned and o . ’
practiced during USMES activities. Therefdre, the time
normally spent in reinforcing required skillg can be greatly
reduced if these skills are learned and practiced in the )
context of real problem solving. ‘

Because real problem-solving activities cannot possibly )

cover all the sKills and concepts in the major subject e .

areas, other curricula as well as other learning modes .

(such as "lecture method," "individual study topics," or o »
programmed instruction) need to be uséd in conjunction with ) . '
USMES in an optimal education program. However, the other '

. .
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‘{nstruction will ‘be enhanced by the’skills, mmtivation, and
- ; understanding provided by real problem solving; and, in
° - ' some casesy work on an USMES challenge provides the context
: oL within which the skills: and-concepts of the Pajor subject
’ f areas .find application. .
y In order for real proBlem solving taught by USMES to have.

- - . § an optimal value in the school program, class time should be .~
N ' . apportioned with reason and forethought, and ‘the sequence
i N, A i , I of challenges investigated by students during their years in .
| , oo . elementary school should involve them in .a variety of skills’
and processes., Because all-activities are initiated by stu- Txe

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 tnial classes to’ "schedule, in-
T o - > “struction-on the specific skilis and,processés/tequiiéa by,
’ . S ’ ‘ ’ -’ the school “system. Teachers can postpone the tradittonal
| . o way of teaching the skills that might .come up in work on an
‘ ' 4 v USMES challenge until later in the year. At that time stu-
’ : ' . , . *dents can learn the réquired skills in the usual way if they
; have not already learned them during their USMES activities.
N . .These basic skills, processes, andfareasrqf study are
' ! . listed in charts and lists contained in each Teacher Resource
, ' . . Book. A teacher can ugse these charts to ‘decide on an over-
' all allocation of class time between USMES and tradftional
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.

3 o bt reteren e
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Ways In Which USMES Differs From Other As the foregoing indicates, USMES differs significantly
Curricula - /} from other curricula. Real problem solving develops the
\\ problem-solving ability of students and does it in a way »
N _ (learning-by-doing) that leads to a full understanding of ’
i . . the process. Because of the following differences, some
. L teacher preparation iB8 necessary. Some teachers may have
been introduced by other projects to several of the follow-
\ . I ‘ ing new developments in education, but few teachers have | '
. g . : integrated all of them into the new style of teaching and
leamning. that real problem solving inVOIVeB. . 8,

% : ' . . 1. New Area of Learning--Real problem solving is,a

. ' B _ new area of ledrning, not just a neyw approach or
‘ T & new ‘content within an already-de ined subject
o ‘ . . 33 . / e area.f Alt:hough many subjectmtter t:urricula

-
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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 éognitive strategy required for real . ‘
problem solving is different from other kinds

of learning. .

[ A v .
Interdisciplinary Education--Real problem solv-

ing integrates the disciplines in a natural way;

there is no need to impose a‘multi-discipiinary
structure. Solving real and practical problems
requires the application of skills, concepts,
and processes from many disciplines. The number
and range of Gisciplines are unrestricted and |
the” importance of “each is demonstrated in work-
ing toward the solution of practical problems.

Student Planning--To learn the process of prob-

lem solving, the students themselves, not the

_teachér, must analyze the prdoblem, 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 as an

authoritative source of answers.

Learning—by—Dofﬁg—-Learning—by—doing, or discov-
ery learning as it is sometimes called, comes
about naturglly in real problem solving since

, the problems tackled by each class have unique

for the proper authorities.

aspects, for example, different lunchrooms or
pedestrian crossings have different problems
wssociated with them and, cansequently, unique
solutions, The challenge, as defined in each
situationy provides the focus for the c¢hildren's
hands—-on learning experiences, such as' collecting
real data; constructing measuring instruments,
scale models, test equipment, etc.; trying their

.suggested improvements; and (in some units) pre-

paring reports and presentations of their findings

!

Learning Skills.and Concepts as Needed~-Skills

-r‘ concepts are learned in real problem solving

:

,[Kc 5 A o
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'who .prepare the “curriculum.

'as_;he.ﬁeed~for them arises in the gontext
of the work being done, rather than having a
gituation 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.

Group Work--Progress toward a solution to a
real problem usually requires the efforts of
groups of students, not just individyal stu~ .
dents working alone. Although some work may
be done individually, the total group effort

iprovides good opportunities for division of

labor 'and exchange of ideas among the groups
and individuals.’ The grouping is flexible
and changes in order to meet the needs of the

_ different stages of investigation.

i N ~

_ Student Choice=~Real problem solving offers

classgs the opportunity to work on problems
that are real to them; not just to the adults
In addition,
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 some contribution towards the solution of
the problem according to his or her ability and
to learn specific skills at a time when he or
she is ready for that particular intellectual
structure. )

[
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1. OVERVIEW OF ACTIVITIES

-
~

Challenge:
/

4 promote changes that will improve .the
design or use of our school's play area.

’ »
Possiblé Class Challenges:

Find ways to make our play area
less crowded and safer.

pen T TR ST T TG TR e TR T TR /AT e
'
-

‘ Make changes in equipment and game
areas to make the play area better
for the whole school.

i+

B. General Papers on Play Area Design and Use

An accident on a piece of equipment that isc being incor-
rectly used, overcrowdedness, or boredom on the part of
children whose age group was not thought of when the area
was designed may lead naturally to the introduction of the ‘
Play Area Design and Use challenge. An investigation of
any one of several USMES units “including Eating in School,

., Classroom Design, and Using Free Time may also lead naturally

to the investigation of this challenge. During the initial
class discussion other play area problems might surface, and
the children may decide to survey the rest of the student
body before assigning priorities to the various issues
raised by classmates. (Observation of the play area during
recess and after lunch as well as interviews with teachers
who have served as pfay area monitors may also give them a
better perspective of play area problems.)

A group investigating the overcrowdedness of the play
area might tally the total number of children who use the
area at different times during the day, and the number using
each piece of equipment. Another groupsmight measure the
physical dimensions of the present pla%’area and space re-
quired for each piece of equipment to determihe what space
is available. Still another group might conduct surveys of
schoolmates' to determine the preferences for different types
of equipment according to the ages of different users of the -~
play area. Data might also be tollected on user heights,
weights and ages and on dimensigns of the equipment such as
the distance between rungs of a ladder or height of swings
in an attempt to assess whether or not the equipment size
is appropriate. . ’

Often students may visit other play areas to investigate
alternative designs, facilities or other possible uses of
space. {f expenditures are necessary, data might be col-
lected on equipment and material costs, and on availability
of funding. Fire and safety regulations concerning the
materials used might be examined and taken into considera-

tion if any chagges are made. :
Before impleg(lng any final solutions, the groups can

present their proposals to each other and synthesize all
their suggested actions into a cohesive, program. The chil-
dren may first have to obtain approval from the principal,
school board or PTA before proceeding, thus affording them

C‘ 38
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,the opportunity to prepare a unified presentation of their
findings and recommendations. They may want to maké large
and visually effective charts and graphs to communicate cer-
tain points; they may write and practice speeches to ‘ensure
a clear and complete presentation. Once they have received
.approval and have taken care of logistics and other details,
"the children can implement their program for improving the
play area which might include rescheduling the use of the
play area, relocating the equipment, selecting new equipment
or improving existing equipment, And designing new games.

To measure thei% success, the children might collect data
.on play area us¥# to see whether safety has been improved or
whether overcrowding has diminished. They might conduct
attitude surveys to find out how students and teachers feel
_about the changes.. - , . L
' '~ Some aspects of the students' program may require contin-
‘ued effort, Children may act as monitors to see that litter
'is disposed of properly amd rules followed. A standing]com-
‘sittee imay be formed to ‘insure that equipment is maintained
and used safely. They may periodically devote time to as-

" ¢isting younger children and organize as well as teach new,
ghhes. When work on the Play Area Design and Use challenge
18 _complete, students iight decide to investigate other
-gpatial,and scheduling problems in the school as well as the
:USMES unit on school rules. L

.- Although many of these activities may require skills and
concepts new to the children, there is no need for prelim-
“inary work on these skills and concepts because the childten
can learn them when the need arises. , .In fact, children
learn more quickly and easily when tﬂey have a need to learn.
:Consider counting: whereas children usually learn to count
by rote, they can, through USMES gain a better understanding
.of counting by learning or practicing it within real con-
texts. .In working on Play Area Design and Use children also
learn and practice graphing, measuring, working with deci- o -
“malg.and dividing. sAlthough dividing seems necessary to _

compare fractions or, ratios, primary children can make com- : . . .
parisons graphically; sets of data can also be compared

graphically or by subtracting medjans (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 percentages, aver- ' 1.
.ages, or.unit cost of some item. .

~

!




CLASSROOM STRATEGY FOR PLAY
+.. -AREA DESIGN AND USE
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The Proeesé of Introducing
r': the Chaylenge L

s

cw

.

¢ -

-

’

the unit depqus largely on (1)- the relevance of the-groblem o8,
for the studenks and (2) the process by(whicp they” define -

. T

.

R 3

TR

Each USMES unit revolves around a challenge-—a etatement
that says, “Solve this problem." The, success\or failure of

and accept, the challenge. If thé, children see ‘the problem o~

as a real pne, they will be .comimi ed to finding'a solution, }
they will have a focus and purpo
the students do not think ‘the problem affeéts them, theif

°for their activities.

£

attempts at finding solution8~will likely be disjointed and
cursory. b "y
The challenge as stated.in the’ ?lay’Area Design and Use

Resource 'Book is general enough téd: apply to many situations. .

- ke

Students in different classés :define and reword: the ‘chal~ laze
Tenge to fit their garticular ‘gituatdpn and thus"arfive ‘at -

ot 'r

'Ftagepecific class ch liénge. ';

For example, ‘the” challenge,

Promote’ nhangee that Will {mprove the; ;design/ar: luge of

your schéol's play area," has been reStated by some™ elaeses
K in terms of making changes: in areas ueed by different grades
. to- make°the~p1ay area better fon the‘ﬁhole achdul.

4

being directive, help, the students ‘fdent1fy, the chalienge
that they Wwill work on 4s a group? There 18.no ‘sét method:’

y«

-y "*
‘e

%
o,‘»

Y
"
I8

ot

GtVen that A problem exists, how can EY, teacher, without: .

»

o

o o ";‘-’.

*

bécaﬁéé of variation§"among’teﬁcﬁers,Jclaﬁﬁe§"“§nd“§chbvﬂ1?““__‘“'

}‘ .and among the’ USMES‘nnits themge€lves.
’ krs hayé found that’ cévtain-general techniqdesmin,iﬂtroduc« ;35“

A

ing the' ‘thallenge are helpful s

‘vent-toward the challenge.

One,.such-téchnique is to“turn a d#%cussion of spme-recent
. For ‘example, a‘claae discussion
~about,;ﬁ§fchildren s play activities, during recess may. lead

to s Pﬁay Atga Design and Uee challenge. .

. %,

. - LIS . e

Iy

L ¥ N

e féIt about  théir play area——whethef j{tewas adequate
. or.in; need’of improvementu, At .the “time,” separate
play areas were provzded for children in themprimary
and intermediate grades. The’ childrén d;scussed

p1e, chdildren inveetigating overcrowding in the lunchioom
might discover that schoolmates do not want to go outside
after lunch because of *the poor condition.of the _play area’, *

&

. both~areas~and decjded that' ‘the pday area, for younger

" children lagked equipment. They agreed t6' “focus

‘their attention.qn improv;ng the-facility.

., . .. -
., . -~

Often work on.one challenge leads tb another. -

S”:f One class of“élfth-grade students was asked ﬁow they .

However, USMES teach-'

For exam~*
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A group of students might then decide to work on the Rlay
Area Design and Use challenge. When children encounter a
_problem that leads to a related USMES challenge, one group
of children may begin work on the second chiallenge while the
rest of the .class continues with the first challenge, How-
ever, there should be at least ten to twelve students work-
ing on any one challenge; otherwise, the children's work may
be fragmented or superficial or may breask down completely.

Sometimes the discussion of a broad problem may encompass
the challenges of several related.units. For example, a
discussion of problqm'areas in the school can lead the stu-
dents to the challenges for Eating in School, Classroom De-
sign, Design Lab Design, School Rules, Classroom Management,
or Play Area Design and Use as the children identify spe-
cific 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;inéestigating,‘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 an USMES challenge may be poor if the teacher and stu-
~dents do not reach' a common understanding of what the chal-
lenge is before beginning work on it. . Having no shared
 focus for their work, the children will lack the motivation
ipherent” in working together to solve a real problem. As a
result, they may quickly lose interest.

Interest may also wane if the children's energy ig fo-
cused on ideas that are unfeasible because of excessive
monetary expense. The initial discussion in sughlin inee
stance might severtly dampen the studentg’ enthusiasm., One
way to deal with this solution would be for students to es-
tablish criteria for evaluating suggested ideas.

{( .

Children in a combination third/fourth-grade class
were challenged to change their play area in any way
.they wished. Two groups were formed: one to work
on seyeral pieces of equipment for use by younger
‘children, such as a merry-go-round and a sandbox,
and another committed to having' a gym or swimming
pool built. ,A great deal of time was spent collect=
ing measureuént data and drawlng plans. In conver-
Q '
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sations w.itb the principal the childz‘en were hév"er
questioneb on their plans’ to finance’ the gym‘an?i

pool project and, in turn, never qziéstioned the
'nncipal They wére encouraged to ‘work 3y on'a pro-c-‘z .
* ject that in the end proved too gxpénsive.. * { T

AT ,‘

KT ~ o v
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. '. L . - - o
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Once a class has decided to wo;ﬁc on a Play Area Beeigm o
and Use challenge, USMES ‘sessions: ‘should be? héld s,everal 5. ._~.'."
times a week, but they need not be, rigidly scheduled.\ When T
gessions are held after long intervals, student:s’ of ent “have .« 3
.- difficulty remembering exactly where théy were in eir o
““investigations and their momentum diminighes. "".g £
After initial \discussions of the problem, ‘the children 2w
~ formulate a class challenge, such asga. "Find w&§s t:o make odr~
 play area less crowded and safe " They thén 'list; variousf'-
agpects of the problem and possible approachés.:to Bol’vihg
it.. This procedure is often comb ned withor, follow?:d ;by
preliminary obee.rvatione and/or op pion eutveye. : .,,3::,.
. \ S
.| mulf.iaged class of fourth, fifth, and sixth gi'aderg
working on the Play Area Design and, Use: chailenge A
"focuse&”fh&“i‘“‘é‘t’féﬁﬁ'on o “Ehe bIacktop: a’fea"vf“tliq: "fj"‘”"'{“
playground and -ways to .impzove it. Dur.ing: “the second S
USMES session, four students obsérved the area :and; - !
prepared lists and drawings of existing' games- whic“h oy 'f 2 K
théy presented to their. classmates when they’ te 3
tumed to the room. : -~

-

S

, ‘Next, the students ueually' categdriza t:heir sugge’g}zed ' /3,,
approaches, grouping similar ideas éogethef. T "hil”& n 7
then set priorities for the tasks t:hf}*A eons:f.der eeessagy‘to, <

help:solve the problem. Most- ‘ot thesf tas are’ caz:tfé ¢
by small groups of children. . As: var g, groups -eomplet
their work, their:mémbers. join ot:ha‘:' .g'houﬁs or: t”cm@
groups to work on- addit:ional t‘\askx ~
‘However, 1£ too many. groups.-ire formed,
slenge can become fragmented. The; teachét £
. sible to be aware of the progress and pi:obiems of edch,

- e e ~group -~in-<ddition;— the~amal).' number t)"ﬁ»st:udyn'.:.8-:1.::.—eacm..,m,.,.,w.:,j~

group lessens the chance for varied input: and int:eréctibn»-; .
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Refocusing on the Challenge

d mResources fQQQWorgton the
S '.6;(.’ ' ..(. - ”Challeﬁge '.';’.‘o'

~

\reports.

P As a class works oti..a challenge, the children's atgention
should,® from time to time, be refocused on that challenge so
that they“do not' :lose’ sﬁght of their overall goal. Refoclus-
ing is pa‘r‘c‘icula:ly important with younger children becaude
they' have é shorter attention span. Teachers find it help-
ful to “hold" periodic'class discussions that include group

Such‘sessgons help the students review what they

JHave a¢qomp1tahéd and,what they still need to do in order
to find some solutions ro the problem. These discussions

élso provide an Spporcnnlty for students to participate both
in” evaluatihg their ownivwork and in exchanging ideas with

. .L' ."% QQ '. . -
o. 5 . S . . theis classmates. (Another consequence of having too many
' . ‘Y . L . T grouﬁs is that not every group can be given enough time to
M 3?' .o e . report to the® class, thereby incfeasing the possibility that
i Ly, 'J o .. - the children's efforts will overlap unnecessarily.)
! ¥ "Eu... o : A " \» .~ NUR LA
o “ ~ 'wben children try to decide on solutions before collect-

f_ing and arralyzing enough data or encounter difficulties dur-
ing their investfgations, an USMES teacher helps out. In-

Stead of gi#lng answers or suggesting specific procedures,
.xhe teaeher askg open—ended questions that stimulate the
studenns to think wore comprehensively and creatively about
their wirk. For example, instead of telling students in-
v&lved fi, a Play Area Design and Use investigation that
their ideas for improvements were unusable because of their

_. cost ] theuteacher might ask .)'Who will pay for the materials

*"yoy nped?"‘or "How much will your improvements cost?" Ex-

'e‘hmplés.of ‘other non-directive, ‘thought-provoking questions
°‘érengiyen ‘it section B6.
4 Thét " .teather may also refer students to the "How To" Cards,
V whlcﬁ provfde information about specific skills, such as
Mueiﬁg a trunﬁle wheel to measure large distances or making
kraphs.. If many students, or even the entire class, need
help ‘in.particular areas, such as using fractions, the teach-
et _should conduct skill sessions as the needs arise. (Back-
g%ound Papers provide teachers with additional information
- of specific problems associated with the Play Area Design
oand Use challenge.)
USMES teacﬁers can’also assist students by making it pos-—
sible ‘for them to carry out tasks involving hands-on activ-
ities.

When children need to collect data on their play-

If the childrefi’s tasks require

» “.scheduling and supervision.

227+ Tthem to design and construct items, the teacher should make
“u sure that tlfey have access to a Design Lab. Any collection
b ".0f tools and materials kept in a central location (in part

46 -
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. of the classroom, on a portable cart, ot in a Separate roouo
" can be called'a Design Lab.' _
. . Valuable as it is, a Design Lab is not neceseary to begin
work on the Play Area Design apd Use challenge. The Design.
. ‘ i Lab is used only when needed, -And this need may not arise
v during early work om* thé challenge, To ‘carry out construc=
. tion activities in schoolg without Design Labs, et?dents may .
C . - scrounge or borrow tools and .supplies from parents) lqcal = =~ °
. businesses, or other membets of the community. S
. one class of fifth-grade sbudents yorked on the Play. -
Area Pesign and Use challenge without access to
Design Lab, In ‘the course«of their investigatiofs
‘ . they prepared sgale drawings of the‘play area, tal- .
' oot * lied the number of children using each piece of equip--
ment, intervieied schoolmates and graphed their data.
Without ever using: a DeSign Lab they sglected and »
. ordéred @q\ pment. whose cost was within-the amount
s . e budgeted. !

. .
’ . >

Id

>

. , . \
. The extent to which any Desigh Lab is used varies with
- dififerent "classés because the children themselves determine
- o . _the direction of the investigations ‘and because conetruction' .
§ ‘ activities are more likely to occur in eome class challengee oo
. thap in others. . ’ - o
, L. , v ) ¥ N — . s
Culminating Activities l Student dnvestigations generally COntinue until the chil-
. K have agreed upon and implemented. some solution to the
problem. .They may write letters to officialg, make presen=
tatione of their recommendations, &nd, -once approval is
obtained, implement thedir program, which might include re-
. ' echeduling the use of the play area, relocating equipmént,
. selecting new equipment or improving existing equipment, and
designing new gamee. : -

: - "oy
[
] ‘ One class of kindergarten children working on the
a B, 1::11 Are

. ’ . ways to use tires for play; they decided to use a




3. USE OF PLAY AREA DESIGN' AND USE

IN THE PRIMARY GRADES.

-

Children in one fifth~grade class whose class chal-

lenge was to redesign the play area for younger chil-

dren were asked to assume responsibility for the ex-
penditure of $2,000 on play area egquipment. After

much tallying, measuring, surveying, and consulting

of catalogs:, the children recommended the purchase qf, CN
several pleces of equipment which were ordered, re-

ceived, and eventually installed. '

After the students _have implemented theiL solution, they
evaluate the effects of their changes by observing, by mea-
suring, or by conducting attitude surveys. " For example,
children might collect ddta on waiting times-for each piece

of equipment or. area after their improvements have been made

and compare this information yigh data collected earlier. '

<

. " =

Children in the primary grades may become very involved
in the Play Area Design and Use.unit while working on a i -
class challenge of finding ways to make the play area less
crowded and safer, to obtain equipment that is more appro- . - .
priate for their size, or to change areas used for certain = °

‘games go that they can make better use of the play area. .

Although their entry level to the challenge and their so-
phistication with the investigation will certainly be dif- ’
ferent from that of intermediate-grade children, they will

be able-to propose possible solutions, collect and interpret

data, and take effective action to meet theirlchallehge. T “““”‘“””*‘"“”‘“““":”‘"f~_““”’“‘f““;f

Long waiting periods to use equipment, accidents, or lack
of equipment appropriate for primary grades may be the basis
for a lively discussion in response to the teacher's ques-
tions, "What do you like to do on the play area?" '"What are
some of the things that you do not 1like about the play area?"
"How ‘could you change ie?"

"Students in classes from kindergarten through the third

|

grade may react enthusiadtically to discussions of.their¥ ownm
experiences on the play area--no space to run, swings that

arg too far from the ground, long lines in which to wait for

the slide. In order to maintain the intereet and motivation - . -t
of young children, one must acknowledge the egocentrism in- '

herent in their stage of development and focus inyestiga-
tions ?round these experiences. Past work has shown that
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this 18 essential to the success of the unit in primery
. « grades,

’ Class discussions of what the children do on the play-
ground as well as what they would like to do but cannot be-
cause of overcrowding&or lack of equipment provide a forum
for the children to voice their concern and anxieties about

, the problems they face. A positive response from students

R . to a question about whether they would like to investigate

' s the problem leads naturally to the class challenge, 'Make

changes in equipment and game areas to make the play area
better for our class and other primary classes."

In order to get a complete list of the concerns of their
peers, some classes decide 'to develop and administer an
opinion survey to other classes before deciding what to do.
Other classes may decide to confine the survey to their own
class. .A trial within the classroom will quickly show that
survey questions should be clear and concise in order t
obtain the desired information. The trial will also show
that the number of questions should be kept to a minimum be-

\cause of the time gneumed in tallying the results. The

children might ,als e to survey a sample of students
rather than the whol tudent body.

Once the survey data.has been collected, the children
will have to put it in a form that can be interpreted; data
representation can take the form of simple graphs or charts,
) the preparation of which is an effective mathematics ex-
s - . perience.
// N In addition to an opinion survey, some classes might de-

N cide to make general observations of the present play area
. to assess the availability of equipment and tally both the
, numbers of primary students using each piece of equipment
and the times when area use is high and low. Children might
> _ correlate this informatiom with the survey results to obtain
. an accurate assessment of the situation on the play area.
e 7 v Class discussions are held during‘which time priorities
. are set. Teachers in some primary classes work with the
. ‘ " whole class on one dspect of the problem at a time while
) others encourage the children to work on different aspects
of the problem simultaneously.
s Some children_wha are concerned that the height from the

’ . ground to the board swings is too high.for primary children

- e — : may decide, after group-discussions;—to meagsure—the—di
: ‘ from the sole of the foot to, the knee of a sampling of pri-

. jary children. Once the data is compiled, they might plot
‘ i ‘the data to see the distribution of measurements and compare
the' children's measurements with the measured distance from

‘ e | Sl . - . / | : Vo -52
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. the height that is comfortable for most of the children.
, They may also consider having the swings at more than one
height. ©
- . The students might also decide to observe other play areas.
| to investigate alternmative designs or uses of space. The
,students might discover that an inexpensive yay to provide
play area activities .would be the design and .preparation of
a game area. The children would have to determine the size
of the area and of the designs as well as locate the neces- -
_ sary equipment and materials, e.g., balls, ropes, and paint

- and brushes. v .

To. determine the size of the area'to be developed, they
will need to know the amount of available space and may de-

. cide to prepare a rough map of the ,pplayground. If a more .
accurate map is needed, the students might take some mea-
surements by pacing or by using measuring imstruments such
as trundle wheels, folding rulers, or tgpe measures. They
might then use graph paper to convert their measurements to
"blocks" using a scale. If the children do not know how to .
divide, the sizes of several fractions can be compared by
making slope diagrams,* This process would offer the chance
for the acquisition of new skills or the practice of old

""" 6nes. A .

Students concerned with reducing the number of accidents
on the play area may find that much of the problem is due to
overcrowding and nonobservance of safsty rules. They might

cdlculate the nsmber of classes that use the area for dif-
ferent periods of time during the day and try to rearrange °
the schedule to insure a more even use. Children might re-
‘search the existing playground~rules and propose new ones
based on accident data and their observations. They might,
suggest that these be posted in every classroom, discussed

y with their schoolmates, and posted on the play area itself.

. Befofte implementing any final solutions, the children may
Have to obtain approval from the principal school board, or
PTA.’ The groups can present their proposals to one another
and formulate a cohesive program. This program will then be
" . .presented to the appropriate authority. )

As these activities continue, frequent class discussions
are he1d in which groups report to the class, decisions are
made, and students help each other with problems that de~
.velop. Questions (as needed) from the teacher serve as a

| -

k " the board swing to the ground The children will then find
I

l
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“%y “merly called triangle diagrams.
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R ,cogtinuingx focus qn the pr blem and & way of gudging which, . |
1f any, .new skills’are needed.” The, children‘-might: decide . . |
to. evaluatte the effectiﬁeness of t;heir efforts aft:er l;he:(t .
" changes have been implemented:. This fay b accomplished oAl
through obgervations,. attitude surveys; or’ measutemeni:s. 4 ’
- The USMES goal of imparting to. ghildren the pwer of y
. using codcrete investigations as the basis for decision . "‘."S_"-:.~ T
" maKing-can be realized in the piimary grades’’ The ‘develop- '
+ ment” ‘of interpersonal relations in USMES activitics is- és-
‘pecially he1p£i11 in the dévelopmentyof thie "whole" child?. -
In addition, the interdixciplinary nat:ure of thé work hclpu )
the children'see the interrelationship amor,g language arts; NN
mathematics, science, and- soc:}.al -sctence. /After-working on .. 7 -
~ this: Specific .unit, the children may face ot:hér problems. t a o
with an~ increased ability to -deal with them succesgfully. <
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The following flow ¢hart preaents aome of t:he student
activities-d;lscussions, observations, calculations, cpn~ . =7
stguct:lona--that niay occur during. work: on the Play Afea N AN
Deeign and Use chalienge.\ ‘Because each class‘vill ehogse Vo M
i its owit ,approach to the challenge, sequences oY ‘events glven "
"hete. -repyésent ‘only a few. "Of -the many possible Variations, N
Furthe‘rmore, no one class ds expected to undéttckes all the

.~.,

The. £low chart :is not_a 1e$son plan and should not be > L
" used as“one. Instead it illustrates how comprehena:lve Ans

westigations . evolve f:rom the students’ discussion of & Plcy ¢ s
Area Dea‘.t.gn and USe prbblem.w oL UL e By
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Challenge: Promote changes that will improve the design or use of our school's play area. . - ! * LT
Optional USMES Units: Eating in School Classroom Design Using Free Timng 5 o ;
Preliminary - RS . : i
Activikies: / , ' .
\ . A . ~
\"\\\ggv ible Class Discussion: How do you feel about the play area? 1Is it safe?...over- C
Student crowded? Do you have to wait to use the play equipment? Can you find ways to . - . ; "t .
Activities: | improve the play area and make it serve the needs of you and your friehds? ’ . :' S
i ) }' b . . FA - -‘
General observation of present -Data Collection: Design and distri- L cse ' Dooe L
play area: available equipment, bution of questionnaires to find dut b . T Y
AN | numbers of students using each - schoolmates' -feelings about play area ) - L )
. piece of eqhipment;.times when and suggestions for change. v o . ;
g area use is high and low. - ' : .
' * r . o .

Data Representation: Tally data collected from observations

and questionnaires. Preparation of charts and bar graphs to ' >
represent data.
_ ) : :
_— Class Discussion: Reports on _observations gnd opinion survey results. What 4
: additional information do we need to decide on possible improvements? ’ ) S I
Data Collection: Data Collection: Collection Data Collection: Design Data Collection: Col-
Observation of of .additional data on use and and distribution of sur- lection of data on user .
other play areas.| |physical characteristics of veys to find out user heights, weights, ages '
play area. Measurement of preferences for equipment.| jand equipment dimensions. -
area to determine available ' .
space. ' !
. N
Data Representation: Preparation .of Data Representation: Tally Data Representation: ' ,
scale drawings or maps of the play area, of results of survey. Preparation of charts, ‘
equipment, and/or game designp. Con- bar graphs, histograms, . )
struction of slope diagrams* to com- - and scatter graphs. . B i
pare-space and use-factors. Compila- . . . N f | T——
tion of master schedule of daily~use of ' . v
play atea. ' ! ' !

. ;
N 1 - ’y
. ) N i
* s
.

. : - A
. \] -

N . (Continued on next page) : . P

v Q ‘*Formerlyffisled triangle diagrams. / . . . L
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) w0 gl Clads Dis&uesion: i Group reporte. Interpretation, and analysis of data gathered . .
’. ‘ . RO ) A, terms ‘of atcuracy *amé adequacys asseesm’qu of .'sd,he, and make-yp of sample sur~-
‘ . . ‘ve‘yed' corre*l'at;;'{on of use and?] rgfeq:ep, 2. data “and of’ data on physical dimensions«
ey BT of\qlﬁidgen with: phgsical dimensione 6k e’guipmexib. . Discusaion of feagibility of °
& A Variou*a,ideas in terﬁzé_.of. cost, a:;ai'lable"funde apnd: spage' additional information

-"

A 'heeded. N ,Ls o, 1T, g N
e YRS T <, z?\_. 8K i-‘ 3 \ <. . & N \

Data CoIlection. Acquisdtion -~ ‘1.Data Collection? I,'nv‘esti'gation Data Collection. Determinatioi\\ of
a

, of data on mate;:ial léborz‘{,, ‘N'-o.f gources. for financial aid. | - fireyand safety regulations th
> and equipment c‘déte. . X g S ] . . apply to materiale in question,

. '{"\ , A
. D Mooiy a0 'l A
* .':"'..-_. / AR :"‘."\ A SRR .

l. ¢ . . °
1 o . ! Data .Representdtiosns:: "Preparation of reports and charts .
to expldin.-data on costs, funding, and regulationms. .

|
i
4

M s i \ '

Sy ‘ |Class Discussion:: Presentation of group-reports. Decieion of propoeed changes |
P \ "+ land of how.to pregent Suggeetione to eople in authority. .

. . ~
' . .

I Preeentation of recommendatione | .

S » .‘ + v ’

N ”j/ N Implementation of approved changes: rescheduling - . * .
- . o uge of play area, eelection of new equipment, design Ce L
~ o . /< , i . of new games, establishment oflplgy area rulee, T L o
. o . monitoring system. % 2 N ) ¢ - e
- ¥
\_‘ Class Discussion: Havé ‘changes made a difference -in tﬁe—play area? What and T /
: . ‘how much of a difference? How can we find ‘out? o ‘ . SR .
.. . _ Y N NI . vl . b . C :
! Data Collection: Observations| |Data Collection: Collection Data Collection: Preparption of |
b " of improved play.area. . of data on.numbers of students attitudinal surveys.
: . using each piece of equipment, :
i . ‘time spent’ waiting in line. A
o \ _ ] ) y 0 \
. . - | Data Representation: Tally of reéulte of
N ‘ ' \eurvey, and data collectiod, Preparation of
‘ ) charte and _bar graphel?epieting reeulte.

AN 2N

x

[

‘¢

: L 4 . y
. - Class Discussion: Group xeports,' Afet: other changes ‘needed? / !
. _ _ . T = - T - L y
Optional Study of other-- .. [other, USMES Units: e Consumer Research =~ e Using Fr¥e Time
Follow-up spatial problems ' T oo e Classroom Design’ °~ e School\Riles ]
Activities: in school Ty ‘ * . e Design Lab Design e Eating in School \ |-
- : N BN . < . @ Weather Predictions e Designing for Huma
- Lo o o , Proportions -
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5. - A COMPOSITE LOG*

This hypothetical account of an . Shortly after.echool begins in the fall the teacher asks

interemsdiate~level class describes . the children whethef of not they are enjoying the time they .

many of the activities and discus- spend on the play area. Sevéral students complain that the s B
sions mentioned in the flow chart. 1ittle "kids" eat lunch first and then "hog" all of the ' ' '

The composite log shows only one playground equipment. They add that the playground aide will

of the many progressions of eyents not make the younger students stop using the equipment when o
that might develop as a class inves- the “older students come out to use the area. ' Some students . L
tigates the Play Area-Design.and say that. they do mot want to play on the "kid stuff" anyway. . :

Use challenge. Documented events They want -a,larger area on which to play ball. , '
from actual classes are italicized * ST - S B ) - ) ’ i :

and set apart from the text. - ‘ L T - ‘

. Children in a fifth-grade class in Shapleigh, Maine, . . )
became disgruntled with their playground activities-- .
the boys enjoyed football, but the girls could find , i : . \

, no satisfying focus for their energies. Consequently, . .

e . when they began to complain their teacher challenged . e

v them to do something about it. (See log by James . -
Brown.) — <

The teacher then asks the students if they would 1like to ‘ |
— - - . work on the problem and. perhaps come up with some suggestions =~ = . ] ) o :
that would make the play axrea better for all the students in . ’ . '
the school. When the children agree, the teacher suggests - ' _ '
that they start by listing the main features about a good . ‘
playground. They generally agree that it should be exciting .
and safe for all ages with enough space Bo that everyone can ) ’
do what he or she wants. The teacher then suggests that
they think about what they would have to do to prove to the
principal that there is a problem and consider the changes
that would best meet their specifications for a good play- . .
ground. . ) ' :
During the next eeeeion, the 1ist of features is r:ev:l.ewed,:Tr1
and the children come up with a large variety of things to ‘
do. One girl says they should observe the children playing’ , “E
on the playground and count the number of students using oL .
each type of equipment. Another student suggests that they
* also find out how old the children are. Still another idea : .
is to find out what kinds of playground equipment the chil- ) . . , .

‘ - ‘ . dren 1ike best. The teacher responds to the latter sugges-
tion by asking how they could do this. Two or three children "
(;() ' answer: '"Ask them." ™"Take a poll." "Conduct a survey." .
, | t
Written by USMES staff ' . ‘ Lo .,




Shortly after beginning their investigation of the
Play Area Design and Use challenge, children in a
combinatjon fifth/sixth-grade class decided to go
outside and take .a thorough look at the playground.
They began their observation by walking atound the
grassy area and dlSCUSSlng Information they would
need and preliminary ideas, for example, knowing the
size of the play area would be necessary to determine
the layout, as well as a list of objects and smaller
areas already on*the playground. Observing a 'woman
exercis;ng her two dogs on-their play area, they
asked her to leave and noted that she did not. ‘Be-.
fore ending the outside observation, the group ex-
amined the blacktop area and decided on a plan of
action. (From log by Sheila Sconiers.)

v -

A few students say that they are wasting their time be-

_ecause they will not be able to make any changes anyway.. The

27

teacher suggestsaithat the students elect a committee to talk

with the principal. One sttident asks what they should say;
another says they should wait until they can prove that most
children would like the playground improved. The class then
agrees to talk with the principal as soon as they have some-
thing definite to say. '

——a

¢ One combination fourth/fifth-grade class met with
tyeir principal early in the course of their inves-

. tigations. The boys in the room told the principal .
that they wanted a football field. The principal,
raised important questions concerning the number ‘of
children who would use the field versus the number
who use the playground, the changes that would have

_to be made to the area to create the playing field,
the cost of the changes, who would pay for it, and
what approval they would need to do it. In addition,
he encouraged them to think of other things to do
that would improve the play area for everyone who
used it. (From log by Josette Wingo.)ﬁ“

o

~ After more discussion, the list of things to do contains
the following: . -

1. Count the children using each piece of
equipment--record age of child.

. - 62 - :
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2, Find out what play activities the children X i

like best .
3+ Visit other playgrounds ;
4, Look at catalogs forlcost of:various types )
of ‘equipment - \\\\l

5. TFind out how large a space one needs in
_order to play ball

) The 1list is grouped into three categories and groups are
formed accordingly to investigate each aspect—use, opinion
survey, and equipment. Members meet in small groups to de-
cide upon the data they need and the best way to collect it.

In a fifth-grade-class in Monterey, California, the

students were asked if it were fun to play on the

playground and if there were anything they would

like to changé. The main problems discussed were

lack of equipment, improper use of equipment, and a

need for a quiet place. In grouping the playground

problems into areas of mutual concern, the children .
came up with the following areas: equipment, money,

. and play area procedures. (From log by Pamela-

- . Fazzini.)

. . Use Group
- One day the group spends the last half of their lunch

period observing the general- use of the playground. Back
in the classroom after lunch they discuss what they saw, and
two common items emerge. All mermbers agree that there was a
lot of congestion-at the slide and that many people were not
doing anything. Buring the preliminary group discussion. the
students agree that the data they collect must-answer the
following questions posed by their classmates:

1, How long do the children have to wait for a
‘ turn at each piece of equipment?
2. How many sttidents stand around with nothing
to do? v .
3. How long ddes each child use the slide? '
4. Which equipment is uSed mainly by primary-age
students?...intermediate age students?

. Since age is a factor and presently the recesses are sched- - o
R Qed by age and the lunches are mixed, the group plans to )

ERIC - 63 . |




| collect two sets of data: one during a recess for primary
| students and ‘the other during a recess for intermediate
students,

During a class discussion the group is asked exactly how
they are going to collect the data. The group meets to con-
sider the problems involved in eacH task and decides to (1)
count the number of children who use each piece of equipment
during the half-hour recess, (2) count the number of students
waiting to use the slide every five minutes, (3) count the
number of children in a given area of the playground "doing
nothing" at five minute intervals, and (4) spot check every
fifth child waiting at the slide timing him/her from the
time he/she joins the 1line until he/she is sitting at the
top ready to go down. They elicit additional "people power"
from theig classmates to do the job.

4
In the fourth-grade class in Washington, D.C., the
students tallied== -~

50 children on slide #1 .
68 children on slide #2 Sy *
8 children on the monkey bars '
The teacher asked why there were so few children on
the monkey bars. The response-was that they were' too
high. The students wondered how many &hildren weren't
playing at all on the playground. “They checked with
the teachers to find out the total number of children
in the class as well as the number that went honeaﬁo .
eat lunch. When quite a few children were still un-
accounted for, the students revealed that some went
to the "real" playground--the area designated for
. children in grades four through six. (See log by
Jeanette lea.)

Opinion Survey Group

The children in this group meet and prepare a draft of
a questionnaire that they then try out on their classmates.
They find, that it takes a long time to tally the results of
so many questions, The drafted questionnaire includes sev-
eral yes/no questions ("Do you get to play on the equipment
you tikd best?" "Do you think you have to wait too long in
1iné?"), a list of playground equipment with blanks next to .
each item to indicate choices (1-10), and a question asking
opinions on possible new equipment.

64




,‘The survey group debates whether or not their q%es;ion;
naire as written will elicit the information they need. -
They decide to rewrite it and have it take the form of a -

. preference survey on different types of activities, e.g.,

playing baseball, climbing,°sliding, A copy of}thgir survey

can be seen in Figure B5-1. ‘ ;
The next question to be raised by the group is how many'

classes' to survey. After considerable discussion the chil-

* ACTIVITY OPINION SURVEY

Our class is trying to make the playground
better. We would like to know what you

"1 1ike to do on the playground. Please check

the four (4) things on the 1list that you

. .1ike to do most. )

1

___climb ’ ___play basketball
slide - ___hopscotch
/{;_pwing . play catch
’,,// play baseball play dodgeball
play tetherball | ___other:

dren decide to poll the two othér classes at their own grade
level to see how different the results are. They find,
based\on data from students at their grade level, that there
is little difference in.the results, Based on this informa-
tion, the group decides to conduct its opinion survey in one
class per grade. .

In an effort to be responsive to the needs of the
primary students whose playground they were trying
to improve, a group of fifth-grade students in ‘Wash-
ington, D.C., arranged to interview small groups., of
children from the three lower grades. FEach group
was asked for their ideas for new playground equip-
'lment. The interviewers kept a record of their sug-
gestions that included *swings, merry-go-round, sand
box, and bumping. cars.- These were later listed on
ballots for primary students along with equipment

suggested by the fifth-grade students. (See log by

Figure B5-1

- 65

Jeanette Lea.,) -

Equipment Group

During the first meeting of the equipment group the chil~
. dren decide to examine equipment catalogs to gather data on

various types of equipment and costs. One student suggests
that the children also visit dbther playgrounds both as a
group and on their own. After obtaining catalogs: the young-
sters spend several sessions looking at different types of
apparatus and taking notes. They are shocked at the cost of
playground equipment and begin to think of things they might
construct themselves. In addition to types of equipment and
-their costs the children ‘speculate on the number of people
who could use each piece of equipment and collect data on
the space requirements of each. They feel that this infor="
mation will be important in deciding which equipment to get.

The children visit other play areas close to their homes s«

after school and discuss what they saw with other members

- &L




Ja
Py

Sy

0\“' 4

. . [ ’ M
\.»-,» LAY S -

- » -, -
RN N S
3] 2 ~ -
[} .., R
, .

.
ﬂ X [

Two parehte volunteer to*drive the students~
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.. " - During the next plaee>diecuseion echeduled for the group
: . A L ' " - to" share their information”with, the, cladss’. the children in |
oL T T “the "use" gioup begih.to relate thelr- ‘findings. ' They are
' s ‘ o 1nterrupted by 'several:. etudente who' complain: that they are
- having 4ifficu1tx understanding and remembering the figures.
Othere agree, and;it is éstablished that -one of the groups
a have graphically repreeented their data.  The children de-
'?cide*to adjourn the ‘meeting until each group has organized
‘and graphed their data.
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», class discyssion.

Sow

By the end of the week someone from each group reporte

to the teacher that hiejher gfoupmates are ready for another
On the following Monday children in the
"uee“ group~begin the session. They present their graphs
comparing the, use of various, pieces of equipment during one

recees pericdy

cess and intermediate receee.) The data collected during

(Separate graphs were made for primary rec

one _primary-recess is ehown below.

Figure B5-2 shows the

ra

‘E

‘.;le--,._.
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graph that the, children have made from this data. -.

Table of Values

N *

. ¥ i Type of Children Using
o R .. Equipment - ' Equipment

Swing 15

.
. ‘e . .
~ ~ f . A - -

."Slide
Ladder ¢1limb
Tetherball

Monkey climh

47

17 -

s
25

. . .
wd . . . . ¢

-

. The group. reporte that they feel that despite the 1arge
c + number of children who used the Blide during the period,
; .. ‘- : .. ‘there were many others who wanted.to bit didn't try because °
Lo - - . “of*the 1ine of children waiting. Tq* support their statement,
- P . the students .report-that the median humber of children wait-
t BN ) T :Ang ‘for -the slide was niné .with a medfan waiting time of
. C ‘three minutee. The group dlso shows a bar graph that indi-
s o et cetee the jnumber ‘of youngsters "doing nothing" in different
: areae oft .the playground for one: recess, (The eectiOning of -

b
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the play area and bar graph are shown in Figure B5-3.
data that they have collected and from which they have

is shown below.)

Table of Values

The
worked

Sections of
Play Area .

/

No. of Children
"Doing Nothing"

mMmmo oW

24 . .
20
27
8

10 .

12 !

The clasg notes that chii&&en "doing nothing" tend to
congregate 'in the open space (sections A, B and C) where

there is neither equipment nor organized games. -

In addition,

someone from the opinion survey group states-that their data
correlateg with the findings of the use group- .4x that the
most popular activities turned out to be- climbing for the
intermediate children and sliding for: the primary-age st -

dents.

The attention of the class shifts to the "opinion .. -’

survey" group, and its members present the bar graph dep:l.c-
ting the results of the survey of the primary grades ‘(see-

Figure B5-4).

The data used for this.graph is shown below.
(A similar graph was made for the intermediate grades )

Table of Values~

Activity

_No. of Children '
‘Climbing- 35 - ';/'
Stiding - 45. )
Swinging . 40
Playing ball 10N : .
Hopscotch 25"
- Cateh 15 -
Dodgeball 20
Basketball 5 .
Other y




Members of the "equipment" group present a report of
t+thedir visits to other playgrounds and a graph that depicts

{i'w: S . b . ji - - I - -
} . PR ) . . 0 . . . .
. ) ) & - OP’”"’"D@ ‘/t&"ft‘ For B'JM’)’ LGrades - | +—tthe catalog price of various pieces of equipment. (See
E - P - { r' "IFigure B5-5 for graph. The data table is shown below.)
, : 3 % s —— : : ‘
* 35 | : 71 : . Table of Values
! o 26 | [ | ' : RIS ' ’ ' -
‘ ) gm. n ‘ NI N R - I R Type of Cost in - IR
| : 5 :f: ‘ 1. B T Equipment Dollars
t s 5P | 4 i Slide 190
L o h' I e L T ‘ Pé— : J[ T Swing (170
iClunbing : Pecog- %z% Ladder climb 195
. Stiding g S K D Bapkcy T:F Gym combination 340
Type. of Acflm‘y R Monkey climb 157,
- - e Flgure B5-4. The children recommend purchasing d"‘Lilding a combination
v, . gym structure, adding that their recommendation-is. supported
‘ ’ : by the survey and use data. A clasgmate remarks that it

) would be the most expensive item to add to the play area.
' - But another child interjects that children could--use it for
’ lots of different activities--climbing, swinging, and slid-
. ing-—and that it would take up less epace and coet less than.’
I ’ "y ws] . tﬁree separate units, ; R
” - They all agree that "there 1s a need for more equi ment
COSfOF\hrl 7&6e;$ﬂ'7¥a/’ for certain acMivities but also that there is a needpfor

e

N | ”“J":IT': § o .
i H + =TT ol 1. Where would we put the equipment?

more information before they can go.to the principal.

. 1. Tl . . 2, How big will it be? :
. : s 3. *Where will we get the money to buy 17 .
! ] 4, What can,we do until then? P

(ost in Datlors

213111

The children decgide to regroup to inyeetigate epace, sched~- Af,:
uling and rules, and equipment. s

k4

Space
The youngsters.in the "epace group gather the next day

for their first meeting. The children decide that their -+
- first task should be to prepare a scale drawing of the play
area. To its dismay, the measuring group finds that the .
playgrourid area is irregular with small sections chopped out.
* of some of the boundaries, The problem is resolved by-di~-
viding a rough sketch of the area into measurable sections.
Using t:rundle wheels plus some approximation (by comparieon)

- \ ..
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Figure B5-6

of ﬁard-to—measure sections, Ehey produce a reasonably ac-
curate scale drawing of the space.. (See Figure B5-6.)

\

After a fourth-grade class in Boulder, Colorado,
spent several sessions discussing the problem, one
student proposed that they build a model. The
teacher asked what they needed to_know in order to
construct a model. The response was immediate--the
size of th& area. The resultdof measuring the area
with different instruments werg/varied. After de-
ciding to use-a trundle wheel, fthe students discussed
the problem of dips and bumps in the ground and the
fact that one boundary included-a curve. The stu-
dents decided to measure around the curve and ignore
the dips apd bumps in the ground. Subsequently, a
scale model was built on a scale of one inch repre-
senting four yards. After discussing the problem of
« accuracy of the model, the students decided that

fractions of inches could be dropped, (From log by
Robert Grotluschen.) ) .

One problem facing a fifth-grade ¢lass was the size
of the play area. The boundaries\were unclear and
they didn't know how large it was.
gested that the clags call the superiptendent and

ask for a copy of the deed. = Two days’ later a copy

of the déed was received; the directions described in,
the deed and the monuments referred to in it were
enough for the children to ascertain the unknown
‘markers. Two boys used the*How To" Cards about mea-
suring large distances and constructed two trundle
.wheels that the children used to take the measure-
ments. "The class then prepared a scale drawing of
the area. (See log by James Brown.)

Children in indergarten class had to determine

the size of a truck tire that would fit in their !
play court to serve as a sandbox. A parent had of=-
fered to locate one for the class when hé was told *
the appropriate size.# The children went outside to
see where it would g4 and ‘how big it should be. Once
a spot was selected, thé children got a jump rope

.
.
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. and measured the play court. They discovered that -
the play court was five jump rope lengths wide and ' ‘
+ decided that the sand area should be one jump rope
length wide. (See log by Doris Brown.)

A}
-

' T T T T T When the scale drawing is complete, the group meets to P
. Vse per 6’2«”& ﬂ{’chb‘ REEEE discuss what else they should do. They decide to compare '
& o by BERE Ao the space needed for different types of equipment with the
'2: o I IR | number of children who can use each one. The children agree .
o (45 48) Siike ] Pl P that this information will be useful in making final recom- ‘
51 C RN e f mendations but are unsure of how to do it. Two students re-
S 4 I ; ; i mark that they saw a set of "How To" Cards that might be
3 - fooe] " helpful. They excuse themselves and return several minutes
SES L later with the set of '"How To'' Cards, "How to Make a Slope
. 7:: Diagram."* The rest of the session is gpent reading the - .
fz 5 cards and gathering the necessary data.

" | .During the next session, the childten find ‘that the -
12348411 bbi hb 12222 ;;tios are easily compared by making a slope diagram, (See
g - ta table below and slope diagram in Figure B5-7,) Upoti

i ¥ 3?/96)'215' ﬂ'r' H‘“‘ 4 {r ‘63& e examining their diagram, they note that the line with the
: ' - T steepest slope is that representing the slide. They inter—
. R pret this to mean that the slide offers the most use per
Figure B5-7 - square meter., -followed- by -the. semi-circulapladder,climb S
unit wit:h t:he~ secorid steepest slope,

- gl [P

. i I
. x \ f‘ Table of Values
, - ' Child Use in  Space in _ ° )
Type of Equipment One Recess’ Square Meters ,
[ to. N Slide S 448 . 4 . 5 ’ ¢ .,
® : o Semi~circular 19 . .9 :
N ) ladder climb . ‘ . . )
,~ Monkey climb . '35" ' T 22 .
. Swings : - 15 - 18 -
{ . {
- Scheduling and Rules Group ‘ , U
This group of children meet to investigate wayg to im~ .
v prove thg play area until the changes can be madg. Their
: - purpose . is to reduce accidents and crowding which in turn
- ‘would lead to better use of the equipment. The st:u_dent:s
75 ‘ ) . *Formerly called triangle diagram, e 7 ‘,
. - ) . [ ¢ . 6 . N
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1
\

agree that improved scheduling would reduce crowding at
certain pieces of equipment and make, the play area a better,
, more enjoyable place, . = )
‘They discover that as many as four classes use the play
s&ace during one recess period. Sometimes all are from the
same age grouping--intlermediate or primary--while at other
times there is a mixture of primary and intermediate grades.
Observations made during recess periods show that there is
a general "free-for-all" with accidents occuring in the open
space when mixed ages of children attempt to use the same
-~ . area for different purposes. They also obgerve that when
only one age group uses the playground, some pieces of equip~
. .ment are used very little. : | .
v The group checks their observatioms by comparing the bar
R ‘ graphs that show the use of equipment by primary and inter-
mediate grades. The teaclier tells them that it would be
easier to make the comparison if they draw a line chart that
] shows both sets of data. After referring to the set of "How
: To" Cards op making a line chart, two students make one for
T the group to examine. (See Table of Vglues below and line
1 chart in Figure B5-8.) The group decides that it is clear
4{ that primary children like slides the best while intermedi-
1

&

el
o

i

b
N
1

-
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41
4
A
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*

Lt
oy
%,
“ ‘ﬁ{# :
il

= ate children like the monkey clinmb the best.

1

.

i
1
H
11
i

Table of Values

Ty
S I AN
f -
I -

] p\\
By ' ﬂr' ' © Use by Use by
- ‘ } Primary Intermediate
4 5‘5“ ) .
i B 13{*L7 g;ﬁ*“?ﬂ T oo Equipment, Children Children

»1.‘

S

!
4,§;_.__~4

o

| i o Slide . 47 : 2
Figure B5-8 . Monkey climb 25 ‘ 29
Ladder climb 17 2

- * Swing 15 .12

< Tetherball 5 23

H . -

After examining a_schedule of recess periods that they
obtain from the school secretary, the students propose that
recess periods be scheduled for two classes at a time--one

s primary class and one intermediate claés. This,. they feel,~
would reduce crowding at certain 'pieces of equipment. The
youngsters also decide to recommend that the equipment area
.remain open for use by mixed ages but that ‘the open play

by ’ . , space-~the area without equipment--be divided into two

¢ 7’ .« - sgpaces, one for younger children and one for older children.

78
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In this way children could still mingle across age groupings
but have separated play space for their different types of
activities.

In addition to making changes in secheduling, the children
formulate the rules\listed below to govern the use of the
play area. : .

1. The equipment area may be ‘used by children

of aih ages.”

2, Children must use the open play space for
their age level.” - '

3. Running games must take place in the ope
play space, not in the equipment area.

\No "butting" ahead in line; remember that

everyone wants a turn.

No pushing.

Put trash in the barrels--let's keep our
play area clean,

These rules are showr to the principal who asks that they be
presented at the next faculty meeting., Two children volun-
teer to attend the meeting to share information with the

* teachers about the work they are doing,,and to ask for their
help in making the project a success. //

/ -
shortly after a few pieces of equipment had been
*erected by fifth graders in Shapleigh, Maine, a par-
ent telephoned to express her concern about the
safety of the equipment. I relayed the message to
the class, and the students resolved the issue. One
boy suggested, and all the other children agreed,
that rubbd® tires be cut and attached to the wooden

" uprights to cushion any impact that might éccur.”
Each group wrote up rules to govern.the use of their
apparatus as well as alternative methods of enforce-

nt if the rules were not followed., The children
also decided that rather than ask the teachers to
supervise activities on their playground equipment,
they would assume this responsibility. (See log by.
James Brown.) ‘

Equipment Group '
The children in this group meet to discuss the distance
between rungs on the climbing apparatus., During an earlier

79
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discussion, the class had recommended acquiring a combina-
tion gym structure, and these youngsters want to make sure .
that it can be used-by both primary and intermediate stu--
. dents. After a great deal of discussion the students decide
that knowing the knee-to-floqr measurement of the user is
esgential if the rungs are to be an appropriate distance
apart. One student observes that measuring each child in
the school would produce a large amount of data. Another
yoyngster suggests that they measure six children selected
at/ random from gach grade level. The knee-to-floor measure- -
ments in centimeters of the thirty-six children in the sam-
ple are 24, 25, 26, 28, 29, 30, 49, 50, 51, 53, 46, 45, 44,
43, 40, 41, 35, 37, 34, 32, 33, 29, 25, 28, 34, 41, 32, 45,
43, 51, 34, 29, 29, 43, 45, 49. )

-

o &

Fifth. graders divided into groups to measure every-

body who might use the play area equipment. They

decided that this was necessary data to have in order ,
to determine how big_the play apparatus should be. .
Further discussion helped them select the spedific

N dimensions to measure--height, welght, hip width, .
length of arms, and length of legs. Each group ar-,

ranged a time to take the necessary measurements.

puring a reporting session, the children discovered -
that the various groups took their measurements dif-
ferently--some with Shoes on, others with shoes off.

They established standards to follow to increase

their accuracy and took a second set of measurements.

(See log by James Brown.) ‘ '
g y es i ‘ . '/

~

. During the next session the children in the group meet
. to decide on two distances for the ladder climb rungs. They
have a difficult time working with their data. The teacher
asks whethef they know of some way to organize and represernt -
their data that will help them détgrmine the appropriate
rung distances. The group decides. to construct a histogram
. showing the number of children who have each kree-to-floor
measyrement. (See Table of Values in margin and histogram
“~in Figure B5-9.) - _ : ’
When the histogram is analyzed, they discover that the ° .
data clusters into two ranges, and they find that the mediams '
of the two:groups are 29 cm and 45 cm. The youngsters ‘sée
that these two distances between rungs.would offer every
child in the school an appropriate ladder climb.

80 | S
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Table -of Values

Number of Knee-=to~Floor
Children Measurements

. T in Centimeters.

. -

24
25
26
27
28
2g°

' 30
3L
32
33

34

35
36 .
37

38
39
40
41
42
43

Ab
45

46
47
48
49
50
51
52+
53
54
55

‘
O N

2
-
1 .
0 .
24
1
L3
.1~
g
L
5
0
1
2
0
3
1
3
1
o
0
2
1
2
0
1
0
0

"'meeting with the ptincipal.

. . s

After agreeing that they have all the necessary informa-

tion, the class appoints a committee to see the principal-.- -
about their recommendations. Students on the committee

gather to plan their meeting with the Qnincipal scheduled

. for“later in the week. The children agree to . trace fot her

their work on the problem and to present the data they have
collected to date as well as their preliminary recommenda-
tions for rescheduling and for the acquisition of a-combina-

.tion gym apparatus.

istens attentively to the cotmittee mem=

.bers{ 1s impressed by the thoroughness of. tlieir inves-

tigatio . She télls them that the PTA has a school im-

.proyemeht fund and that there might be a chance to uge some::
. of ‘the money to impro%e the play areg., Before the presen— .

tation ends,, the principal advises the children to prepare
two proposals—-dhe for the PTA 'requesting funds to buy
additional equipment ‘and one for her, containing recommenda-
tions for: rescheduIing recess. ' L

The next wedk the class me o hear‘the report on the
gree to work together to
writeeghe proposal for the PTA based on information tgey

, have’ collected, T

rAfter much discussion the class agrees on ﬁinal recommen—

-“dations, Using the results Qf the opinion~survey on activ-

\
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ities preferred, the projected and calculated use of the
various pieces’ of equipment, the amount of available space,
the investigation t¢ determine the equipment that would
 provide the most usage for the least amount of space, and
site visits to other playgrounds, the children propose that
funds. be used to purchase a complex unit that would combine

.+ climbing, sliding, and perhaps swinging and that would be

appropriate for primary as well as intermediate-grade chil-
dren. 'They make a point‘that the climbing part should have
two seccions, one with rungs 29 cm apart and the other with
rungs 45 cm apart. In addition, they propose that any extra
. money be used to buy jumpropes, kick balls and big,.pofc -
* rubber balls, a balance beam, basketball hoop, and paint
. with which to paint court games. The space group determines.
the location of the new equipment on the scale drawing that
will be in the proppsdl along with other supporting data,
including graphs and the opinion survey. (See Figure B5-10.)
The students in Lahsing, Michigan, remarked that
the. lines marki@g the ‘games painted on the blacktop
portion of the playground had faded. Their first
;uo;ect ‘was to design:.wariations of the games and
1 repalnt the lines i bright colors. The students
worked for 'several weeks figuring out several dif-
ferent ways -to play'hopscotch, four-square, dodge-
ball, eircle ball,'and basketball on a practice |
:court They scrounged paint ‘and®successfully com-
pleted tbe_palntlng. . (See-mini~log by Janet Sitter.)

4

R . . I

,-\-. N g- ",.

”, In addztzon'to the more traditzonal types -of equip~-

.. ;...ment such as 5w1ng§ and aeesaws, ‘fifth graders in

Shaplezgﬁ Maine, designed two 1nterest1ng additions

_to. their play .area. One was adjlustable~height

"batxle horse™. that, éonsisted of a fifty-gallon drum
) suspendedlﬁg rope from® fbur~wooden posts with addi~

, '+ tional rope extending fxom éither end of the drum
O 0 ahd much“hag on the grdnnd directly underneath it.
.. o The ﬁbjecf of’thg eqaipmenﬂ was»fbr one child to
AL e stdyyen the' drdm as long asi possible while other

1ﬁb~‘cb§1 ren eulleﬁ on . thé-topes extendﬁng from each end
. ,of if.. Afother fntekesting desipgn ‘cdlled: For con-
scruction of‘an ¢pabac1e coursa eansiseing of 'a tire
-~ ””qﬂime hurdlesv R sze §wing,,ahd apen aruﬁ§ thrdugh
" which to crawb. (See mg ‘:by Jame;:* Brown ,) T

.
Wt
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. The youngsters in the "scheduling and rules" group write
up their recommendations (Iisted earlier) in proposal form
along with the justifications for them and plan to submit
the material to the principal. The class spends several
sessions preparing their materials. Before the final copy
is made, drafts are submitted to the class for approval.
When the proposals arée given to the president of the PTA and
the principal, the children are told that action will be
taken within two weeks. ’

One week 1¥Fter the principal and president of the PTA
arrange a meeting with the class. The children are visibly
excited as the scheduled time approaches. . During the ses-

- seion, the principal tells the children that, based on talks

with teachers and an examination of schedules, she has de-

cided to implement their changes on a trial basis for one

month effective in two weeks. She asks that~the class use

the interim to inform other classes of the new plan and

rules and to formulate ‘evaluation procedures to be applied

during the trial period.'

; . . The president of the PTA continues by reporting that

- - favorable action has been taken on the proposal submitted

. . ., to them. Saying that it was endorged by the principal and

g other faculty; the PTA has appointed two- members. €0 work

with the class in implementing their plan. He gives the

"go-ghead'\ for the purchase of small equipment and suggests

that the children investigate the possibility of contracting

with & private company to bu the gym apparatus rather

1 v than purchasing a prefabricated t. The PTA president sug-

' . gests that the children compare cdstd and time involved in

both alternativés before making a {final decisfon. He tells

‘ the children that the two representatives from the PTA will
get in touch with them early the jlext week. Before leaving,
both adults compliment the children’on their work.

L)

Students in a combination| fourth/fifth-grade class
invited the school's Community Relations person to
' the class to hear plans for their playground project.
After the discudgion he asked them to write up.théir
reqdests in‘proposal form and to submit them to the
Adamd\ Community School Board. The ¢thildren worked
on thd proposal for several weeks and submitted and
. receivad -notification of favorable action by the
Board. A committee was established to work with the
children on their plans to improve the play area.
(From log by Josette Wirigo,)
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Children in a combination fourth/fifth-qrade phys- .
ical education class in Brooklyn, New York, demanded Ca
that a second punchball field be made for the ex-
clusive use of the girls., In order to specify the
size of the field the students worked in groups to

. design playing skills tests to determtne the area
» @ necessary for playing punchball.- Theke tests were *
revised whenever first trials indicated that changes
were necessary. The data were collected by pairs of
| students who kept records, made graphs, and evalu-
' ated their results. Consumer research was done on .
various types of paint before .the children decided »

\ ‘ which best met their needs. The area was measured

and mapped before the final work of setting up the ;

two fiells was completed, Many skills were learned T

and practiced in the course of their inyestigations,

for example, using fractions of seconds when heasur-
ing running speed with a stopwatch, measuring dis-

tances, .and using ratios. (From log by Annette i

Schwartz.) - S

¢
. } I

.t L)

..

After the meeting the children excitedly discuss the re— - —
sults of their work, The "equipment" group is.given the '

‘ responsibility of preparing orders for small equipment that

™ will be discussed with the class and PTA representatives be-

fore H&ing placed. A small group of children organize to '
formulate an evaluation plan for use during the trial period.
The rest of the class decides to work on a Mass “Communica-
.tions challenge with the goal of informing the student body’

- . of their work on the Play Area Design and Use challenge and

K publicizing the impending changes. !

° . . . 4

-

r

QUESTIONS TO STIMULATE FURIHER e What do you like to do*on playgrounds? .
INVESTIGATION AND ANALYSIS.

) e What are some of the things that you or other children

- ’ ' don't 1like about playgrounds?

' o Where do you like to wlay inside.the school? Outside the
school? #What do you do there? .

J” How do’ you feel about the play area? Is it safe? Do you
’ . have to wait to use the play.equipment?
. H . . o)

S6 ‘_. ' b £ 4. , f87

¢




- -

: - 43

Who uses the area besides us? What do they think? How .
could we find out? ' o
=

Is there equipment for younger children as .well as for
older childrgh? How many children use each pilece of equip-
ment? . “ ’ .

v

w

How could you make youf play qreé better?

What kinds of changes would you like to make? How could .
you make the pla; area less crowded? What new equipment
would you like to have? What is it like?

What would you need to build your apparatus? Where can
you get those things? Who would pay for it? How big
should your apparatus be? How strong?

-

How easy would it be for someone to hurt themselves on
your play area equipment? Can you do something to reduce
the number of accidents?

How do you know whether your equipment will fit in that

area? Where should each plece of equipment go on the . k
area? "

Is there anyone who might be interested in your plans?
Do you need someone's approval? How can you clearly show
someone else what your plans are? ' .

) , p {
What kind of measurements do you need-to.make?

What might you use to take the measurements? Is one tool /
better' than another? How do you know? * T

How accurate do you think your measureménts should be?
-Is it important to know this? How can you check them?

How often should the equipment/games be éhanged?
What data would'you need to collect? '

How would you orgardize yourselVes to collect .the data you
need? . . * . - . .

.

What is a good way to make a picture of your data? T




~ “ + A -

- b
- e What does your data tell you? '
e What recommendations could you make based on your.data?
" @ How could your recommendatichse be tried out?
e How could you find out whether your improvements have N
' : made a difference? .
' 4
4
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' C. Documentation -
ntation ..

------ 1. 10G ON'PLAY AREA DESIGN AND USE ° .

-

by Doris Brown* : ABSTRACT :

Woodmere School, Kindergarten f This kindergarten class was very' excited by the Play Area,
Portland, Oregon Design and Use challenge because their playcourt was com- -
(Séptember 1974-June 1975) ; pletdly bare with no equipment at all. They spent about an

. hour to and hour and a half on the unit each week; this time’

! was broken up into short sessions because the ‘children's at~'
tention span was short. Thel¥ early work was hampered by
the principal's ruling that'anyy equipment shoyld be remov-
able to avoid vandalism. Howéver they.obtained a large .

: truck tire which they filled with sand to make a sandbox.

' This was stolen very qui®ly but was recovered through the

o ' - children!s efforts: Rain throughout.the winter limited the

z i - use of the sandbox; however, enlisting the help of the prin-

" cipal ‘and the Community School Supervisor, they obtained per-
’ mission from the appropriate authorities to design and build»
new equipment for the playground.

We had ja real problem in our school as neither: the kinder— g
s garten playcourt nor the larger school playground had any .
equipment at all. Our playcourt had- hopscotch lines and a ’
large circle painted on it, but otherwide was bare. In the
first week of school I had the class gather around me while Ly
1 told them of this problem. I asked them what they would ‘
like to have in the.playcourt, and everyone talked at.once,
suggesting a mountain to climb, a thing to roll with your
feet, a corkscrew slide, swings, a merry-go-round, a teeter=-
totter, sand, and‘a swimming pool. When I asked how we
: could get these things, there was a dead silence; so I:sug~
- , . . gested we all think about it and talk about our problem at
‘ . : home. .
! f At our next session no one really had any‘new ideas al-~
' . though most felt that a syimming pool would be too big. - I
¢ suggested that a few members of the kindergarten class go to

o e e
kY
.

- ey

; ! aek the first grade ‘what equipment they would like on_the €.
H A N
. !
~ : , . ! *Edited by USMES staff ', 91



playcourt, and the children thought this was a good idea.
However, when the three children got to the first grade room
they froze and could not talk, and I had to help them by
asking. As it happened, the first graders didn't have any
ideas either, and we decided to discuss our problem with the
principal instead. Two children arranged for him to talk
with us the next week. ‘ '

When the principal came, he explained that any equipment
would have ‘to be removable because he was afraid of vandal-’
ism and didn't want to attract children to the playcourt in
the summer., He also told us that there was no money avail-
able to bhy equipment and that we would have to make it our-
selves, a circumstance that eliminated many of our ideas.

For a week we did no more about our playcourt until a
child asked if he could play with an old ‘automobile tire
that was in the closet at school. This set me to thinking
about things we could make with tires, and I suggested we
try to make a sandbox out of an old truck tfre. The chil-
dren likeduépia,idea,-and two boys thought their fathers
could get wé old tires. One father offered to get one if we
could tell him the size,.and so we all went outside to see
where the sandbox would go and how big it would be. We de-
cided on a spot that would be free of puddles and not -too
near the classroom so that.sand would not be tracked in.
Next, we had the problem of measuring the size; two children
got a jump rope and decided the playcourt was' "five jump
ropes" wide and the sand area "onevjump rope" wide. As no
one thought of converting this to standard measures, we
asked the father for a tire one jump rope wide.

" It took a couple of weeks for the tire to arrive, and in
the meantime we discussed where to ‘get sand. The children
immediately suggested the beach,.and we discussed the prob-
lem of salt from the sand getting on the grass ahd plants
just over the fence. This worried them, and I offered to

. get sand from the Columbia River instead.

When the tire finally arrived the children at once
started playing d;th it, and then we all helped wash it out-
side, During the .day, the children told the librarian all’
about the tire. In response she asked them questions about
the size of the tire. The childrep showed hér with their
hands. RS . e

The tire stayed in the classroom for a few days because
of rain, and the children enjoyed playing with it inmside.

As soon as the sun shone, one girl asked where the' sand was.
I explained that we couldn't get the sand yet because wet
sand would be too heavy. As it was election day in our
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. area, and as the <children had visited the nolls, we decided .

to have a vote on how to use the tire. They could vote {
eitlier to leave the tire inside or to put it outside with
sand in it. It took quite a while before everyone under-
stood they copld vote only once, and the hapds were propexly
counted by three of our better counters. The final result
was twenty-three in favor of taking the tire outside for & |
sandbox and four in favor of leaving it inside. We decided
that there was a majority in favor of using the tire outside
as a sandbox. ' .

The children were still very interested in the challenge ‘
despite being frustrated by the rain. One quiet boy had
talked to his parents gbout it, -and his mother came to -say’ \
they were getting a book about building playgn\und equipment |
that they would share with' me. " .

At last the weather was fing enough for me to collect
river sand with a helper. When the truck arrived at the
school with the boxes of sand, the children were ,very ex-
cited, and all helped unload the boxes and tip the sand into
the tire. When the tire'was full, we discussed taking
turns since the tire wasn't big enough for everyone to play ¢
at once. The class chose six children to try it first and
they promised not to throw the sand. Our tire was a great
success!

We arrived at school the next Monday morning to find sand
scattered all over the playcourt and the tire gone. The
chfldren were very upset, and two of them said they had seen
people taking the tire away. Two children went tq}nsk the
custodian, but He knew nothing about it. Two more went to
ask the x&incipal, but they also drew a blank. We next
wrote a note and sent it around to all the classrooms, ask- ¢
ing each teacher to read it to his or her class. In the
sixth-classroom one’ boy said he had found our tire in the
street and put it in his yard. He returned it to us that

-afternoon. The children were delighted to haVe the tire

back, and our experience was the starting point for a dis-
cussion about taking other people's property and preventing
theft.

As soon as the rain stopped, the children were out in the
yard playing with® the sand scatt red.over the playcourt:
The tire ‘was also being well-used indoors—-for a space craft,
a race-track for cars, ‘a place to curl up in, and many other,
uses. The children urged me to talk &gain to the principal
about equipment for the playground. While he agreed that
we needed equipment to help strengthen the chjldren's arms
and upper bodies, he had no h&lpful suggestions to make.
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When the rain seemed to have set in for.the winter;{ﬁé'
discussed, what we could do inside our room. We ipvestigated
the Design Lab to see what we would be able to do thekre, and
the children\Suggested making things such as airplanes, cars,
garages, a doll house, and doll furniture. .. Anotheér sugges- d
tion was to rearrange our classroom to make the indoor.play
area more interestimg. However, after a lot of furniture,
moving we ended up, with an arrangement very similar to the '
original one. .

After the Christmas vacation we started making cars out
of pine boards. Each child drew a car-on a board and colored
jt, then took it to the Design Lab to cut out. One child's
drawing’ can be seen in Figure Cl-1l. There we had assistarce
from an USMES advisor who helped each child in turn to cut .
out his or her car. The children could hardly stand the ex-

‘citement as they waited for their turn to go to the Design

up properly. The children soon noticed they were colored

Lab. When the cars weg: cut out, they did, luckily, stand
out to rectify this. They were

only on one side and s
very proud of tﬁefr work.,
While this work was in progress, the Community School
Supervisor came to our room to tell us she had seen the work
of a San Francisco architect and was willing to pay, him from
Community School fumnds to design a playground for us. The

playground would be used both by us and by the Community
School program in the summer. She hoped that we would get

,community help and materials donated to build whatever was

planned. Tke class had listened to all this spellbound! We
could hardly believe this was happening. While we were wait-
ing for more news about the pldycourt, we discussed’the pos-
sibility of having trees to shade the area in the summer,
perhaps bushy trees in pots that could be moved. This would
prevent tree climbing with its possible accidents.

MEanwhile,'our principal was discussing the possibility
of improving the playground with the School Superintendent,
and the Community School Supervisor visited the Tity Plan-
ning Commission. They agreed to provide an architect and
landstaping. person to help us and needed to know tHe exact
measurements' of the playcourt. Five jump ropes wide‘wasn't
good enough! One boy suggested using a ruler, and another
said his father used a longer stick. As the Community School-
Superviso? didn't have much time, she suggested borrowing a
ten-foot tape measure from the custodian. Unfortunately, it
was pouring rain, and the children had to watch from the
window while she and T measured the area.

The next news was %hat the School Superintendent had
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agreed that we could proceed with our plans because the 1
. Community School was involved in addition to.our elass.
Consequently, we planned to take the children' to visit other
playgrounds in the Portland area to help get ideas for our :
playcourt, - . )

There was a long delay while waiting for action from the
School Superintendent and the Portland Development ‘Commis- e
sion, and the children got very discouraged.* They talked
about putting ‘thé tire back outside so\that they would: at
least have sand to play in because by now it was March and .
the weather was improving. - However, they were still hoping
for instant results from their ally, the Community School® °
Supervisor, and were not very enthusiastic about the tire.

It was the middle of April when we 'finally got permission
from the authorities to go ahead with our plans” for the

y playcourt. The children were very excited (and so was I),
but they didn't realize yet that it would take, at least un-
- til the fall before the results of our work appeared op the
. playcourt. . / . .
Once the principal received permission from the appro-
priate authorities, he invited someone from the Office of
School District Properties to meet with the class. The?
, Communtty School Supervisor, as well as two people from the
. Portland Development Gommission, joined us for the meéting.
LS The principal began by explaining the children's Play .
) v Area Design and Use challenge and bringing our visitors up-
to-date on what we had done. One of the representatives
« from the Development Commission, having looked at pictures .
of the existing playcourt, suggested that we landscape the
entire entrance of the building along with the playcourt. \
o He suggested that we think of ideas to accomplish this,
: The children and I spent several days in brainstorming .
, sessions. Asking thém, "What if...," was enough to get dis-
; cussion going. One child continued to push his request for
a swimming pool but was unable to get much support from his
classmates. We pretended that we could make whatever changes

»
-

we wanted.to mgke, The children decided to-- O
1. remove an existing fence .
| . ) 2. move shrubs ) )
3. incorporate part of the parking lot into the
. - playcourt .
N |
\ . , *The children might discuss different types of plagyground
- equipment and try to find out which types were the most
Q ;s popular with kindergarten children.--ED.
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4. build walls on two sides of an existing covered
area -
5. plant trees andtflowers " '
Together we prepared a plan of- our proposed playcouft, as
shown in Figure C1—2 to present to the committee, who would
make the deeision.

lLater in the week we again met with the committee and pre-
sented our plan. We were complimented on our thoyghtful °*
planning. 'The representative from the Office of School Dis-
trict Properties %ould see no reason why the fences caquld 4
not, be removed and also authorized the,removal of six park-
ing spaces! He agreed to consider.everything we had planned .
with the stipulation that the.neceksary qgterials be avail- .
able. Members of the Portland Development Commission agreed
to coordinate the landscaping with the play equipment when
wve were ready. We closed the meeting by fd&mulating the fol-
lowing plan:

/

1. I would 1list the good things I'd seen in ‘
playgrounds I haye visited.

2. We would be furnished with names of other
playgrounds to visit.

3, Based on visits by me to those places, I
would choose a route for a bus (paid for by
the Community School budget)’so that the
kindergarten children could try out various
pieces of equipment. .o

.

The morning kindergarten class decided to invite the “a
afternoon kindergarten class to join them on'their bus tour.
I had decided to spend the entire trip at one "super' park
rather than waste any time traveling from site to site. Sev-
eral.representatives from,the Community School Office joined
us for the trip--they wanted to observe the children using
different pieces of equipment. Representatives from the
Design Center talked with children at the end of %heir play-
time to determinet®their preferences.

Ano;her field trip using private cars and parents as :
supervisors was held a short time later. At, that time, we
visited several other locations to try out different pieces
of equipment. This was followed by a meeting with parents
to talk about our ideas and look at slides of other play-
grounds. Based on the information collected and the ideas
of the children, a dome-shaped construction was to be built
during the summer; additional plans were to be drawn up in
the fall for the playcourt and landscaping.

. . 3

) 33

.




our pPLAY Q?/‘o i(/VD

\ @um romv\/;‘ | 1]

Figure C1-2




" -

: \1 explained to my children that the project could not be
done by the time the school year was over. I promised them
‘that I would explain their project to their teacher in the
fall and ask that they be allowed to complete their project
next year. They were excited at the prospect of continding
investigations in the fall.

Late in the fall of 1975 I met with the architect who pre-
sented his plans in a series of models built to stale and in
drawings. ~ The architect did a wonderful job incorporating,
within our limited area, all of the things that the children
had been enthusiastic about on their visit to another play-
ground.

The plans called for a sefies of W forms bolted together
with only the bottom of the W/ secured to the ground. Bark-
dust was to be placed under possible climbing places as well
'as under the tire swing to be placed at one end. (See sketch
below ) ,

.
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Within the forms were to be platforms, bridges, tubes
for climbing, etc.
Phase I--equipment construction, Phase II--fencing, and
Phase III--landscaping.

‘Later in the year a meeting was arranged between the chil-

ropes
The project was divided in three phases:

dren who had worked on the challenge the year before, the
architect, my sent class, and myself. During the mqeting
\Qge children examined the scale model (each half inch repre-
nting. oneé foot) and Iistened as-the plans were explained.
The children were very pleased and wanted only to know when
.they could play on ﬁheir playcourt.

1
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' | » 2. LOG ON PLAY AREA DESIGN AND USE . ' .o . ‘
“\. ’ ‘ C by Jealiette Lea* . , ABSTRACT i o
-\ " Park View Elementary School, Crade 5 As these fifth-grade students began their investigations
Washington, DC 3 of the challenge, they sketched and then. discussed their

} (December 1972-June 1973) ! ideas of good playgrounds. The children identified inade- °
. , -, quate facilities for primary-grade children as one problem
, of their playground. They observed the younger children's
- ) . : play‘area at lunch time and tallied the number of children
) using the ‘equipment. In order to determine what fractional
< . . ] part of the enrollment this was, they tallied the number of
p s studepts in all kindergarten through third-grade classes.
' > Mid-way through the school year, 52,000 was allocated for
the improvement of the playground. The principal asked these
. . . ¢ children tb make recommepdations on how the funds should be
¢ spent. Three groups of children worked ;simultaneously on the
N graphigal representation of data, equipment selection, and
. model building. Younger students were interviewed for their -
i ideas and were later surveyed to determine their equipment
) ) . . ‘ breferences. The children constructed a scale model of the
©o )  school and playground, visited another play area, and held a
/' . play area clean-up day. Based on the recommendations of the
- Wj Students, the principal placed an order for play equipment
. < ' . valued at $2,000 which was later delivered and installed.

L] N )

. * ”»

In December I first agked my fifth graders for their
— . . . thoughts on our present play area facilities. T wondered
- whether they were content with the play area as it presently ’
' was, or Whethpr they could think of ways in which it could
be improved. -
Several of my students mentioned that real play area
equipment was needed on "the small playground” used by chil-
) dren in kindergarten through second grade. (Park view school .
. . provides two play dreas for the students: the "small play-
', - 9 ) , B ’
. R - o . [}
. ’ - -

- - ' ' *Edited by USMES staff
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ground" that is used by the children in primary grades; the
other is for the children in intermediate grades.) -One
child elaborated on the problems with the primary-grade play
area. She noted that the little children had only two
slides and a set of monkey bars in their area, adding that
because there was not enough eduipment for everyone, many
little ones were coming over to the "big kids'" apparatus.
This, she felt, was dangerous.

I'then told her and the rest of, my class that we might be
able to spend some time each week on this problem if they
were really interested in finding a solution. Everyone
seemed intrigued with this possibility, and .so we spent some
time discussing various aspects of the problem. Before the
session ended the children sketched' what each considered
might be "a good playground."

When we gathered again to discuss the small ‘playground
problem, we first talked about each of our drawings, com-
menting on the equipment drawn and getting some good ideas
for our oyn design plan. ‘I then asked'my students what the
little children liked to do on the present play area. 'Did
they climb on the monkeyshars? Might they want more swings?"
~ Several children voluntésred to observe the children play-
ing outside. They suggested watching them befween 12:00 and
1:15, a time when the children who did not go home for lunch
used the area. The group said that they would report their -
observations to the class.

When the observers returned, they had data on the number
of children using each piece of equipment in the small play
area. They said that this information would tell them which
pileces were popular and how much new equipment might be
‘needed.* Their data was as'follows: .

Slide {1 50 childrén .

Slide #2 68 children -

_Monkey Bars __8 children -
Total 126 children . .

Thié information made me wonder about several thingé which
I discussed with the class. "Why were there so fed people

-on the monkey bars?" I asked. ‘

" "Because they are too high," responded one child..

"Oh, that might be something to keep in mind when you
design your playground improvements," I pointed out., L con-
tinued by raising the question, 'Is it possijble that 126
children could QE'using the equipment 'at once? How many .

we - . gy 7
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students are in the kindergarten and the first and- second » .
grades?™ -

;he need to answer the last question immediately involved
the children in & new ventures No.one knew how many stu-
dents were in the three grades, but four children volunteered
to find out. For 'several minutes we talked about ways to
keep track of the counts for each class'in each grade. Onme
student discovered the USMES "How To" Card on tallying; he
and a clpssmate opted to tally the number of students. The
other two members of the group assured me that they could °
remember. the number of students long enough, to write it down
on paper.’ Thé group then dispersed to visit the various
classrooms. . -

During th‘ext USMES session, the counters shared the
information they had- gathered with their classhates. One
child's tally can be sgen in Figure C2-1. As a class, we
totalled the number of students in each grade, we did;this
‘first in our head$ and then on paper:

-Kindergarten ' 47 children
FMrst grade 106 childrén

> - Second grade 112 children .

Total ° 265 children ) N

We then compared this figure, 265, to our tally of 126 chil-
dren ‘using the small playground ‘during lunch. I asked the
children, "If there were 265 children who could be on the
playground, is it then possible that 126 were on it during
lurich?"

."Yes," was the respohse.

"What, else do we need to know? One hundred and twenty-
six were on the playground'during lunch where did all the
other children gq?" I queried.

One child said, '"Some go home to lunch."
"Magbe we should know how many go home and how many stay,"
stated.
"Some kids go to anmother playground, " announced another
"student.

I questioned, "Can we blame them for going?" . . ~ .

+ "No," responded the _same student, "there's nothing else

to play on.

"Yes," I agreed, "but it's against the rules. Why°don't'
we want kids on that playground?"

A child who had not participated in this discussion an-
swered, "They'll get hurt. The equipment is big. And the
. street is dangerous." . . ’ '

"Well, what can we do about 1t?" I asked.

™




)
. { "Fix our’playground so they'll want to stay here,' stated
' another child.

’ Recalling one of my early questions, I suggested that we
try to_ find out how many children did stay at school for’ _
lunch.” Two children volunteefed to get that information for

R " us.* ] ) ‘ .
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2 .
Aftexr Christmas vacation, I told my class that the prin-
cipal of Park View had agreed to allocate $2,000 in the
school budgét for us to use for playgrouhd improvements. 1
explained that she had been.very excited by our plans to fix
up the.small area and related to the class. that they would
be responsible for using the money to purchase and/or build
new pieces of equipment. The reality of actually effecting
a change at Park View really struck my students. They were .
thrilled by their challenge and became more serious about

.

*No data on their findings was included in the teacher s log,.

-~ED, |
' 07




e pm it ft- P et

Besticlc Maring M‘C!q,km_ Shernll

. ‘ .
Figure C2-~2

1

their project as if aware of the enormous responsibility
which was now théeirs.

* We split into three groups to work on various aspects of
the challenge. For the rest of January and February, the
children worked on graphingy equipment selection, and model *

building as deseribed below.
i

Graph Group- .

I suggested to-the class that one group of children might
be responsible for collecting all of our accumulated infor-
mation and putting it on a chart. One child proposed that
we make a bar graph of our data. I_was surprised that. the
notion, had occurred to him and asked® whether he knew how 3?

. make a bar graph. °Because he expressed a dubious yes, he

and I gathered a sma}l number of-children together to hel
him make bar graphs. I referred the group” to the set of
"How To" Cdrds on bar graphs and suggested that they try
using them. I later noticed that the children were having
some difficulties with the ‘cards and their graphg, so we
worked- together on them until most of their confusion was .
cl#fared up: - .

In March, the graphers showed me the outcome of their
adventure with bar graphs and "How To" Cards. example of
one of their bar graphs can be seen in .Figure C2-23-it de- °
picts, the number of children in each first-grade class: Oth-
er group members graphed the sizes of the kindergarten and
second-grade classes. Some of the children in the group
said that they also intended to make graphs of the number of
boys and girls in each grade level.

~

5

Equipment Group |
Several children told me that they wished to pick out new
equipment for the playground. I gave them catalogs con- )
taining pictures’ of many play apparatuses and suggested that

the books be scanned for design ideas.

Initially, the boys did not want to share ideas and make
plans with the girls; so two groups were formed to work out
separate designs. The boys immediately began to look for
action-oriented equipment--basehall_ backstops, high slidesy
etc.” The girls selected equipment piéces that permitted
quiet activities—vsandbqges, a shelter.* .

*The children might compare the number of children.who can
use each piece of equipment with the area each piece takes *
up. See "How To" Cards on slope diagrams.--ED.
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As they had only one playground to designééﬁ suggested
that the two groups-combine and ,try to .resolve the differ-
ences between their-design plans. This théy did. However,
when I visited the group later, I found each group member
compiling his/her own list of equipment pieces and their
costs--each child had wantéd to spend the $2,000 in his/her
own way. °’ . -

I noticed that some people were having difficulty with
decimal notation. We first figured oyt several ways to
write ‘an‘*4mount of money, for example $250, and then tried
to add some prices together making ‘sure that we lined up the
decimals correctly. As the concept became clear to individ-
uals, they went back to compiling.equipment lists and making

‘price calculations., One child's work can be-seen in Figure
c2-3. . . ‘.

. In March, when the individual lists were finished, ‘the
group talked with the rest ¢f the class about a fair way to
choose between each pergon's suggestioms. I suggested that -
it might be helpful to investjigate the ideas that the pri-
mary children had about their playground. One boy proposed
tbét we make posters of our equipment designs and have the-
younger children vote 6n them. A few students liked that,
idea and went off with him to sketch various pieces of equip-
ment. One girl wondered whether it might be also g6bd to
talk with the younger children to get their ideas. She sub-
s@quentl§ fodnd‘several'people who were wilLing.to help her
interview the lower-grade children. ’ ‘

The children working on posters spent several weeks mak-
ing their drawings. By the beginning of April, they had
made pictures of, amongd®other things, a crawl pipe and a
slide from a big-thgi? The ommittee then deliberated
over ways to surVeyfthe'primagy children. Some committee
members ‘wanted to tet each voting child.choose as many de-
sigis as he or she YTiked;'other members wished to allow
votes only for the top choice. After some discussion, the
group decided to list all equipment choices on a ballot and
ask the voters to place ar’ "X" next to their first preference.*
- During March and April, the group of interviewers ar-
ranged to meet with small ‘groups of children from the ‘three
lower grades. 'Each group was asked for their ideas for new
playground equipment. The interviewers kept a recoxd of
their suggestions, which included swings, merry-go-tround,

'
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*Cost might also bereompared to possible usage. See %re-
vious footnote and Background Papers on comparing ra%ios
by making slope didgrams. A mistake was made in add?ng
the costs; .thé correct fotal should be $1920.--ED.
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sandbox, and bump cars. The group planned to imclude these
pieces on the ballot listings. \

‘ »

The Model Builders

The boys and girls in this group wanted to make a three-
dimensional model of the school building and the small, play-
ground including all presently available equipment. ey
first decided to make a\ggzgh sketch of the school buildings
and grounds to make sure that their model was accurate.

They spent several days outside noting the shape of the
school and'its environs. Usipg their rough drawing, the
group began their model. For building mdterials they used
squares, rectangles, and circles made out of wood.

Several childrer who were not in the group interrupted
the construction activities: they contended that the block
replica of the small play, area was the wrong shape. I asked
one boy how he might check the #gccuracy of the model. After
a lengthy pause, he said that we might measure the area. I
dgreed (heartily) with his idea, and.we arranged to spend
several days obtaining measurements of the play area.

As I fthought that the whole class might benefit from this
measuring activity, I asked all of my students to ‘partici- "
pate ip gathering the necessaEy measurements. We went out-
side, and I suggested that it might be wise if we first ex-
perimented with measuring only a “8mall part of the play-
ground. I specified the area; my students chose various
measuring tools (tape measures, rulers, and yardsticks) and
went off to deqtermine the size of that area. When these
measurements were completed, some people decided to spend
the rest of the period investigating the location and con-’
dition of the present play ‘facilities.

The next day, we returned to the play area. \This time,

I asked the children first to make sketches of the small * .
play area. When they had finished their drawings, we dis-
cussed what~measuring procgdures ‘'we should follow. I asked
the children, "What sh&pe does the small play area repre-
sent?" ’ ) .

"A square,' replied one’Bdos’t e e

"Are yqu sure?" I questipned. "Are all the sides equil?"

"Oh," he replied after reconsidering his first answer,

"a rectangle.

"Okay, what does that mean about our measuring--we have
to measure more than one side, right?" I then asked, "Why
don't you label the end of one side of the rectanglé A and
the other B, and then measure the distance betwéen A and B?"

The* chil ren oriented their drawings and themselves to

- “
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@ determine which side of, their rectangular sketches repre~
sented which edge of their play area. Using tape measures,
. ‘ string, and their own feet, among other things, they stb- " \
sequently measured the length A to B: One child's drawing
- "which indicates that length can be seen in Figure C2-4. .
) A discrepancy was found between the measurements of two - ‘
students. One child questioned whether their findings were : -
the same because they were expressed in different units of :
measurement., In Figure C2-5 she describes how she compared
3e her results using a .yardstick yith those of her classmate
who used a five-foot tape measure.* '
The following day, we all retuéned to theysmall play area
to take the necessary measurements. Different gtoups of
about five or -six children each dispersed to measure diffei- >
ent parts of the playground. The group collected data in,
their own drea and assigned each member: 'the responsibility. , .
of determining the size of one part of that'area. Each : '
group of childfen seemed very concerned about accuracy; as
each’ measurement was determined, it wai\recbrded on one
member's diagram of the play area. ’ .
. ' One group soon was confronted with an obstacle: & tool ’
- shed was built against one side of the play\area. The chil-
] dren did not know how the§ could measure the wall with the ] ,
\¥$¢¥4’ ’ shed. in the way. For a while we pondered possible ways to . _ o,

% ”-‘k‘,"

Ty

‘;) x°vercome this problem. Someojg pointed out thgt the front
length of the tool shed was prbbably the same length as that
part of the wall which was obsfructed. The kids decided .
) ) that they could measure along the w&ll up to the shed (A), . “a
_ - then along the front length (B), and finally back along the ‘
T, T » wall (C) to’obtain an accurate measurement of the wall size.

.
.

N

L A
' ' [ c - | . .
T Figure €2-4 : - ) —+=Wall - ) e

. .. ot - \BIShed 'k\ L . -’ \ ‘

)
*Despite Her ingenuity, the measuvements are not equal, She
\ ’ ' measured 32 yards, 18 inches which 48 1170 inches while he
-l 1 3 i : ' measured 696 inches.~-ED.
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~FPigure C2-5

*to make a two-dimensional secale diagram o

, €500 miles.
‘of those people who

61

When we had finished measufiﬁé the areas,e.we went back to
the.classroom to compare our findings with the dimensions of
the block replica. As there were no more blocks, we decided
the play area out
of construction paper. i

Since finding an appropriate scale for our model appeared -
to be an arduous endeavor, we worked on the problems’of unit
conversion as a class. We first confronted the concépt of
drawing to scale by talking about the scale of a roadmap
which was familiar to everyone. Given a scale in which
1 inch €500 miles, each child worked out how many miles °
would be represented by 2 inches. We then trted a scale of
1'1/4 .inch 3500 miles,.and I asked the children, "How many
miles did 2 1/2 inches stand for?" Since the children had
some difficulty working with the fraction, I backtracked a
little and asked, "If 1 1/4 inches represents 500 miles, '
2 W2 inches represents what?" °
e student went to the board and wrote 1 1/4 + 1 1/4 =
2 2/4. I questioned dhgther or not that was totally tight. .
"What's.another name for two-fourths?"

The child responded, "Four-efghths.

"Okay," I.continued, "what'about a lower name for-it?"

He answered "One-half."

"That's right," I agreed. "So 2 2/4 equals 2 1/2. Then
2 1/2 represents how many miled?" (silence) "What have I°
done if I add two plus two and get four?"

"Added them," was the answer. v’

"What else?" I queried. . ,
"Doubled* two,” responded another child. '
I then asked,

"Okay, what have I done if I add 1 1/4 and
1 1/4 and come out with 2 1/27"

"Doubled it," $poke one child.

"If 2 inches &4 meters, 4 inches¢>8 meters, 8 inchest-p
meters,... I.said. ;

"You've doubled them," noted a student. .

"Oh, so 2 1/2 inches means 1,000 miles," continued one
<hild. P .

"Okay," I said, "good." .

I then asked them to figure out at their desks how many
miled 4 1/2 inches stdod for, using a scale of 1 1/4 inches
As th worked on the problem, I helped sqme
ere still puzzled by the scaling con~- -
cept. It seemed thdt the notion of the correspondence be-
tween actual dimensﬁons and diagrammed dimensions was dif-

ficult to grasp; m&ny people also found(working with the

16

fractiong difficult.

During the next class we moved from theé mechanics of con- ‘

.
¢ .
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version to actually making a scale drawing. I suggested
that we first try to make a scale drawing of our desks.
"Let's find a scale for our desks. They are, say, twenty-
four inches long and eighteen inches wide. Yo& decide- what
a good scale should be."

"One inch equals one inch won't work--won't even fit on oo
T § o

our paper." said one bdby. .
"Two inches equals one’is still.too big!" added one girl. .
A third student excitedly said, "Three inches works!" — - .
* "Or you could maké it smaller..." another giyl countered, .
"Good," I said. "Why don't you nqw figure out your own ’
scales? Make them different from those that have already ﬁﬁ’

been mentiched."

I'made the "How Te" Cards on scaling available for those
who wanted to use them. The class worked on their scale
drawing for the next several days.

‘“Before ‘we could begin on our'models of the school or the
play area, ,the opportunity arosé fer us to visit ene of the
local playgrounds. After we returned from our trip, the
children were more¢ eager than ever to see some .changes made .
in the play area. As it did not appear that we would bge
able to build equipment this year, I proposed that we apply -’
our Johnny Horizon Program (Let' 8 Clean Up America) to our
play area project. The class thought that my idea was very
good; boys quickly vdlunteered to bring brooms and garbage ’
bags. The clean-up was scheduled for May 4,

Our clean-up day arrived; the children were eager to be- |, . -
gin. We debated over whether or not ge should divide into ) t
work crews and assign specific responsibilities to each s
‘group. Ag that idea evoked considerable disapproval, we de-
cided to just work together, doing whatever jobs appeared to . .
need doing. The yard was heaped with sticks, broken glass,
paper and other objects. These were quickly swept into
piles and dumped into large garbdgd bags. With the help of
'80 many hands--and a few songs--we finished cleaning the
play area in a surprigingly short time.

During the final weeks of the sthool year the children
continued their group work. The Equipment Committee said '
that .they wanted to write to companies.about the use of old '
buses and fire engines for playground equipmept. For the
younger children they compiled a 1list of possible games that
might 'be put on the Placktop area of our small playground. _ .
The following play equipment was 6rdered at a cogt of $2,000: « ;

1S [}
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swings
. merry-go-round

. two slides . . -
. trash cans

1.
2
3
4

. . _
The school year ended and my fifth-grade students grad-
uated before the equipmefit arrived. In September of 1974
‘Ehe equipment was delivered. Although installation had to
be delaye& until funds could be located to‘cover the instal—
lation.costs, the equipment was finally set up.
. Now children in the primary grades at the Park View
Elementary School are enjoying the results of the work of.
my class on the Play Area Design and Use challenge. I spoke
with most of the students who worked on the challenge to let
them knbw that their* efforts were not in vaih—-the?ﬁyere de~
lighted.
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3. LOG ON PLAY AREA DESIGN AND USE \
by James Brown* ABSTRACT ‘ \l V
. , Shapleigh Memorial School, Grade 5 These fifth-grade students were challenged to impréve the
Shapleigh, Maine quality of their play area. They spent one and one-half
. -, - (September 1975-April 1976) . = hours each day for three months working on their Play Area
. / Design and Use challenge. Additional time was spent daily
. . . onfphallenge-related or "inspired" .activities as real prob-
- ) lem solving Became their curriculum. Due to budget limitg-
‘ . ‘tions and the need for more equipment, the children focuSed
A . en the design and construction of play equipm%nt. To insure !

that the new additions be appropriate in size, the children

measured the play area and all of their schoolmates, graphed

“their data, and,analyzed their results before making final

decisions on the types and sizes of new equipment. Com-

‘ parativé shopping was done before matgxials were purchased. .
Finally, the equipnenp was constructed and installed. '

.
- N .

t , . * .

~ ' " ) A , - The~Play Area Design and Use challenge that became our
;TE d : : focus of activity emerged naturally from my class of twenty-
: six students--seventeen boys aqg nine girls——during a class
discussion of school proble A large number of youngsters
. had become disgruntled with;%h ir playground activities®
J ’ o / The boys enjoyed football, but the girls could find no avail-
o S ’ ) * able focug for their energies. Although they noted that
' /, { some schoolmates did use the swings, chinning bars, and walk _
ladder already on the play space, thé children felt strongly
. ‘ that the number and range of possible play area activities
. - was too:small to meet the needs of the schools' 113 students. |
A Consequently, when the complaining began,, I challehged them
_ ) to improve their play area. - .
wu.ﬁ The children's initial response to the problem was. to
) : order additional play equipment. Due to budget restrictions
. this expenditure had to be limited to $150. The students
. N i ' - - quickly/ glanced through "conveniently" placed equipment cat-
i alogs in the classroom and noted that the costs were prohib-
v ) ' ‘ . itive, Several youngsters suggested that they make their
e » . own equipment, an idea that was very well received. e re-
' mainder of this first class session was spent discussing
. what was presently on the playground and what they would
1 9 like to add to it. . .

. -

>

: T ' ' *Edited by USMES staff 12
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The nkxt day, ve reviewed the previous day's discussion
and focused on "Things to Cofisider" or "Problems ta be
Faced." The dialogue of this period established the direc-
tion to be followed during the next weeks. ’

The first problem to be considered was "How big should
the apparatus be?" The students decided that in order to
answer that question they would have to take measurements

of the children who would use the equipment. After much dis-

cussion the students decided to collect data on user height,
weight, hip width, arm length, and leg length. Five groups
were formed and each took responsibility for measuring stu-
. dents in a certain number of classes.

Before the data collection process began, I held a skill’
session on using measuring instruments. Some children's
experiences with rulers was limited to drawing straight
lines. Together we practiced measuring different items with
a ruler, learning about fractional parts of an inch, and .
weighing things on a scale.: The children geaSuféd a variety
of objects in the room to the nearest inch, half-inch,
quarter-inch, eighth-inch, and sixteenth-inch.” These mea-
surements ‘involved learning about equivalent fractions be-
cause the rulers had a varying range of markings. For ex-
ample, the children began to see that a desk 23 6/8 inches
wide was the same width as a desk 23 3/4 ipches wide or one
23 12/16 inches wide.\ Wall charts, such as the portion of
one gketched below, were constructed for measuring heights,

Lad
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' Letters asking for permission to use class time for mea-
suring were written by each group and delivered to the
teachers. When the students ‘received permission, they de-
veloped a schedule and took the measurements.,

The next day a reporting session was held. During this
time some of the‘children pointed out that different groups
had taken measurements differently. For example,’ some mea-
sured student height with shoes on whfie others measured
height with shoes off; some groups rounded off measurements,
and others did not.  The class agreed that (1) the different
standards used invalidated the measurements and (2) a new
set of measurements had to be taken with everyone using the
same standards and rounding off to the nearest 1/4 inch.

The measurements were taken a second time to everyone's sat-
isfaction. The differences in the data'collection procedures
were so significant that the kindergarten teacher in the -
school wrote a letter commeénting bn the change. (See typed .
excerpts ofeletter below,)

-

/
This note 1s to let yot. know how impressed I am

with the group of students from your class who mea-
sured and weighed my students this afternoon. To-

. day's operation showed a good deal of organization

and efficient division of labor. What Jmpressed me
the most was the flow pattern that was placed on the
floor. To me this shows an understanding of the v
people they were dealing with, the young kindergar-
ten students...

In closing I would like to add that I'm.pleased
to see that your students learned from their ini-
tial mistake and-devised a new and more- successful
approach.,

¢ . e

-

" When the second set of measurement data was collected, we
met as a class to examine it. A discussion soon developed
on ways to represent the data so that other people could
easily understand it, and I introduced my students to graphs.
We spent five days learning graphing skills and hov to use
a bar graph, histogram, scatter graph, and line chart. Much
discussion‘followed as to the advantages, aisadvantages, and

. most effective ug of each type of graph. After the skills

were acquired, each group decided which type of graph to use
to plot their measurement data. At some point, every group
used the_line chart so that they could represent all five
sets of data on the same, piece of paper.

. 111223 ) i | -
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Later on there was much interpolatfon from these charts
to determine the size of the equipment--how high each should
be, how much weight each must be able to accommodate. From

* the scatter graph of the heights and weights of class mem-
bers, the students.concluded that some of their classmates
vere underweight and others overweight. This discovery pxo-
vided the basis for a lively discussion! .

Throughout the time my students worked on Play Area De-
sign and Use, each child kept a'problem-solving diary for*
creative writing, English composition, and grammar. Ex-
cerpts from one child's diary can be seen in Figure C3-1.

During the next USMES Session the children focused on a
sécond question facing them: the size of the playground—
where it'started and where it ended. Because the boundaries
were unclear, we knew neither how large it was nor, conse-:

- quently, how much space we had for equipment. One girl sug-
gested telephoning the.school superintendent to ask for a -
copy of the deed that contained perimeter measurements. a

-When the deed arrived, the children examined it care{ully.

. They learned that' the school lot covered an area of ffve
acreg, more or less. This led to & discussion of area and a
skill session on finding perimeter and area and multiplying

__with twu—digif factors. The directions described in the
‘deed and the monuments to which it referred were sufficient
for ug to determine the unknown markers. Before the session

. ended, the class discussed different ways tq. take the neces-
sary measurements of the space. ' Initial suggestions in-

. cluded tape measutes, string, trundle wheels, and protrac-
tors. . .

The next day, two boys spied the USMES "How To" Cards on

' measuring large distances. Excitedly acting on an idea con-
tained in cards, they each constructed a trundle wheel, one
measuring thirty-eight inches around and the .other thirty-

" nine inches. To measure the school grounds, "the children

. used the trundle wheels, yardsticks, tape measures, and pre-

- measured lengths of string. Over the course of the next
" gessions, many of the youngsters remeasured the space using
different devices to determine which one gave the least mar-
gin of error. .

.. As their work, continued, and they began drawing the play-
ground and its existing equipment (using one-sixteenth of
an inch to represent one foot), the children gained a great
’ deal of practice in division and multiplication. Including
the location of existing equipment was deemed quite impor-
 tant because no one wanted the use of new and old equipment
to interfere with each other. ' :

|
|
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As the need for additjonal skills surfaced, we held many «
skills sessions; -for example, determining and using ratios
and proportions, fractions, scale drawings, and indirect
~measurements. A sketch of their scale drawing which took

four l%-hour sessions to complete can be seen bélow. ’
. <> Rood >
g See S =‘
g % N awg sd\o'o[
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The children's interest at this time extended to the use
of indirect measurement. Several sessions were spegt making
and using range finders. These activities involved the use
of proportions to find the diameters of distant ohjects and
the ratios of shadow lengths to determine the heiggrﬁw:f

. tall objects, dlong with the preparation of scale drawings.

Completing the map of the play area, the students used
their measuremént data to design equipment that would ac- .
‘commodate all the children at school and would fit within )

the available playground space. They designed and later
constructed the following equipment:

e An adjustable-height "battle horse' made by sus- o ]
pending a fifty-gallon drum from rope attached to
four wooden posts. Additional ropes were attached
on either end of the drum and a great mound of hay , ’

,\ was placed on the ground directly beneath the drum. : i :
To use‘;he!batt;e horse, one child tries to sit on ' A
the drum f£dr as long as possible while other chil-
dren, pulling on the ropes extending from each end
of the drum, try to dump the rider into the hay., '

£\ oa 136 .
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e A double seesaw.

¥

e Two swinging trapezes, one for younger children
and ‘one for older children.

o A swing.

o An obstacle course containing a tire climb, hurdles,

a rope swing, and a barrel_ tunnel.
[}

 The children's first designsgweré very elaborate and called

for welding and pipe-bending. ~However, after looking at the
tools and materials on hand, they modified their’ plans so
that all the equipment could be made from lumber.

* The youngsters felt quite insecure about how they would
fasten their pieces of lumber together or even how °much
lumber they should order. They agreed ‘to construct scale
models of their plans using pencils, clay, straws, string,
and washers. For any equipment on which swinging was in- .
volved, they tested for strength by suspending and swinging
a 100-gram weight on it. If the model buckled or wobbled,
the group then figured out where additional supports were
needed or larger stock ghould be used., From the models, the
children determined that a forty-five degree angle had the
greatest strength, and they also calculated the size and
amount of lumber to order. Copies of their drawings can be
seen in Figures C3-2 and C3-3.on the following page, '

One of the boys gathered the orders from each off the five
groups and went to a lumberyard near his home to-find out
about prices. ‘'He.obtained a unit price on all the materials
we needed and reported to the class the following day. All
groups then computed the total cost of their equipment and
figured the sales tax, (Percentage and quitiplication of
decimals became a geparate gkill session at this time.)
After. each group fourd its cost, we tombined five subtotals
to determine the .grand total for all equipment. Much to our
surprise, the total cost of lumber was $145. -

The. children were flabbergasted by this ‘figure, and“one
child said, "'That's an awful lot, Mr. Brown. Couldn't we
get this stuff somewhere else?" . . - .

When I responded that I didn't know whether ¥rices would
ke cheaper anywhere. else, one of the boys decided to tele-
phone some other lumberyards in the area. Using the school
phone, he immediately called three other ‘suppliers and ob-
tained their unit prices for the sgme.materials. Each group

.then used’ these new figures to compute the cost plus sales\

: : 128




tax for their constructions. K The fourth lumberyard was the
place with whom the class chose to do business and for good
reason: they were able to buy the needed materials for only.
$60. That was more than a 50% savings over the first lum-
beryard. T

l0f

e e

Pigure €3-3

o Between the time we began the Play Area Design and Use
challenge and the time the supplies were delivered, I taught
" each youngster thé "dos".and "don'ts" of our Design Lab

equipmenty specifically, the use of handsaws, saber saws,
hammers, hand drills and power drills, brace-and bits, wood
chigels, screwdrivers, and block planes.

The supplies were delivéred during the first weekend in
Noqember, and on the following Monday afternoon, construc-

o« \
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tion was begun. In each group the sfudents divided their
labor, shared equipment, and allowed every member to par-
ticipate in whatever needed to be done. The construction
of equipment continued well into December. Some of it was

.placed temporarily in the ground until the earth froze and @

snow fell. The class then decided to store their equipment
pieces until spring when they cemented the posts in the
ground and finisHed up the remaining details.

During their construction activities, the children learned
by trial and error. For example, the ten-foot trapeze was
80 large that it collapsed while being assembled; the six-
inch lag screws that held the 4" x 4" supports together were
bent right in half. Not only did the girls who had made it
cry, but tears came to my eyes, too. However, some students
from another group came to the rescue, consoled the "build-
' and helped them repdir the broken parts.

+ After geeing the collapge, another group constructing an "
eight-foot trapeze for younger children decided to erect
theirs in a different manner; they were successful in their
attempt. This served to reinforce the idea that many of
our greatest successes come from our failures; simply stated,
making mistakes can be valfiable.” ,

Shortly after a few pieces of apparatus had been’erected,
a parent telephoned td express her concern about the safety
of the equipment. ‘I relayed the message to the class, and-
oné boy resolved the issue after, thinking about the problem
for a few minutes. He suggested, and all the other children
agreed, that rubber fires be cut and attached to the wooden
uprights to cushion any impact that might possibly occur,
Each group wrote up rules for using their equipment and al-
ternative methods of enforcement if the rules were not fol-
lowed. The children also‘decided that rather than asking
teachers to supervise activities-on their playground. equip-
ment, they would assume this respomsibility. (See Figure
C3-4 for a copy of the rules developed to govern the use of
the barrel horse.) o

The entire .school day of my class was scheduled around

‘real problem sblving activities, Time in the morping was

devoted to skill development as warranted by the students'
activities and needs, while two hours of the afternoons

were gpent working directly an, thelr challenge. In addition .
to the problem-solving diary mentioned eariier, even our-

, spelling words were an outgrowtl of the children's activie

ties on play area design and use. The focus of social sci-—
ence for my students was socio-dynamics, group dynamics,
and group decigion making. »

o 13
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"'+ Every afternoon the session began with reports from var-

. 1ous groups who shared with.their classmates the goals for
that day. These goals were written on the chalkboard, and
then the students continued with their-group activities. At
the,end of the ses:t:n each group reported, on its accomplish-

ments as well as oy any problems. the members had encountered.
-Many times the students were surprised to discover that they
-had exceeded their expectations, while at some times they
realized fhat they hadn't achieved what they set out tb do.
In the latter case, we trikd to determine what had prevented
the group from attaining the goals and, as a class, helped

, them plan an alterrnative course of action. '

Evaluation of the students' work ‘on the Play Area Design
and Use challenge ‘was based on éach individual's performance
during investigations of the’ challenge and on teacher-de-
:signgg applicéation tests. Each youngsper was élways evalu~
ated oh what he or she was cépablé)of doing. Much of the on-
going evaluation was a cooperative effort between the stu-
dents and myself. . . .

The enthusiasm that resulted from theéir investigations - -
spread quickly to their parents, who, in return responded v
positively. ,Many’parents visited the school and became
actively involved in their youngsters' learning.

-~ As a result of their wérk on the challenge, the children .

came to see that skills in all of their subjects--English,
science, math, and social science--are eséentiallto every-=
- day living and to solving ‘problems at home, in school, or -
" on the playground. The process of real problem solving was
applied to planning¥a fair to raise money to subsidize their
* future USMES activigies. - . el

1 * . .
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MINI-LOG ON PLAY AREA DESIGN AND USE
Redesigning Games on the Blacktop
érea of the Playground

by Janet Sitter*

Allen Street School, Grades 4-6
Lansing, Michigan

(September 1972-February 1973)

v
e

%\ ' “ 2" ddg it up.

~discussion:
" mostly because they did not really belieVe that we could

*Edited by USMES staff

. t
ABSTRACT .

.This multiage group of f rth, fifth, and sixth graders
were challenged to redesi their play area. They spent an
average of two sessions per week over a six-month period
on Play Area Design and Use activities. One of the areas
of concern for the' children was the improvement of the .
blacktop section of their playground. Observations were - .
made, and based on these observations, the chlldren devel-
oped plans for painting games on the blacktop area. They
devised néew games, selected colors for their designs, and
wrote up descriptions of their games. Groups of students
scrounged paint and built sawhorses to keep schoolmates off
the frleshly painted areas. Work on the blacktop area was .
completed, and the area was used by the chzldren in the
school. -

Shortly after the children-in my combination fourth/
fifth/sixth-grade class began their investigation of the
Play Area Design and Use challenge, someone expressed in-
terest in "doingtsomething" with the blacktop section of the
playground. I asked whether we should paint the area or
One student answered, 'We could,put more games
fon it." The others agreed that painting it would be more
feasible than digging it up. For the next sessio¥ I asked

- them to think about how we could paint it to make it more ) %

fun to use. The childrén had varied reactions to this first
some were very interest®d and some quite bored,

effect any change.. ‘

At the beginning of the second session,‘four students who
were interested in improving the blagktop area went out to
the playground to prepare lists and drawings of games we
presently had. Whilé they were qutside, I showed some
bright, multicolored art designs to give the remaining stu-

v
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dents ideas about using color and line in redesigning the
games. '"We can paint more than one game and use bright
colors," I suggested.

"We can paint a pedce sign,”" added one student.

I responded, "You can do that. If we painted circle )
dodge, for example, in a different way, could we invent a
new game to play? What if we painted the circles different

-~ L

colors?" . ) s
"Then," replied one child, "have one person in the center
and everyone egse around the edge," Y -

"Is there another game?" I asked.

"Dodge the arrow,” noted one student.

"Could we play dodge ball in reverse?" I questioned.
"What if you had one student in the center and he tried to
hit moving people around the edges?" ‘

"Yes!! exclaimed another child. "If we painted the
blacktop with bright colors, we could pPlay out there and
have more fun."" . ‘ .

The group that was sketching the designs of our black-
top games subsequently returnefi and made™a -presentation of
their findings to their classmates. I asked each child in
the class to choose one of the game designs to repaint in
bright colors and to think of three different ways to play
the repainted game. I asked them also to include with their
new design ideas descriptions of how to play their games.

Some of my students chose the circle .games and tried t¢
draw free -hand circles. One of them wanted his drawing te
look "more 1ike a circle." He looked around the room, found
a pail, and traced its circumference. Another student
wanted to draw a volleyball court--something we did not have

on our playground. ‘He went outside to see whether or not

it would fit on the blacktop area. .
Three to five variations of each game design were con- .

-ceived by«most students. Some of their fdeas are illus-

tratéd in Figure C4-1 while others are described below:

* 1. Four-square with letters instead of numbers
painted with "double colors" :
2. Dodgeball with a court dihwn like a bull's-eye *

. 4. Hopscotch court using colors
then numbers

letters rather

‘ One child focused the attention of the }lass on the fol-
lowing two problems that she saw in their/plans for the
blacktop:




1. Where would we get the paiht? -

2. How could we keep children off the area while
the paint dried? . ;!

Two)committees were formed to deal with these problems. The
activities of the committees are described below.

The Scroungers: . .

Several’children volunteered to scrounge for paint in the
neighborhood. I asked them what they should do and say when
soliciting the supplies. We listed theirlresponses, which
_can be seen below, on the board.

TO DO ‘ TO SAY
1. Be polite 1. Where are we from
2. Speak up and who we are
3. Speak correctly 2. What we want
4. Dress nicely 3. What we want to use
5. Be polite if refused it for

- 6. Take turns talking

|
1

Other children decided to pass out information about our
“activities to the rest of the school. They decided to.in-
clude our room number, our plans, the benefits, and the
needed gupplies in the informational letters. -

The entire class was extremely enthusiastic about scroung~
ing the necessary materials. They did very well, too! We
acquired twelve to fifteen gallons of asphalt paint and nu-
‘merous brushes and rollers. It was very exciting.

Sawhorse Builders: .

‘While the scroungers canvassed the neighborhoods, four
boys worked in the Design Lab on the construction of some °
'sawhorses to keep people off the designs while they. were
"still wet. They developed plans and then measured and cut
the desired lengths 6f wood. Two beautiful sawhorses were
subsequently put together. Unfortunately, the boys did pot
reinforce the sawhorses and ‘soon discovered that when chil-
—dren-sat—on--them; -the. legs-spread apart and fimaily broke.
The sawhorses were.taken back to the Design Lab and rein-
| forced. After that, they worked beautifully and seemed to
‘be unbreakable. (See sketch on next page.) -

L.




First Design

Finished Désign

»

After provision had been made for paint and for protec-
tion of our designs, we divided into groups to work on some

of the design ideas.
activities of two groups of students.

<

The 4-Square Group: ,

I have included a description of the

Four children wanted to work on redesigning the Z-Square.
They' planned to repaint the game as described below:

1--red .
2--green ndmber;, blue L{ 33
. 3-~white lines
4--yellow .
. , .. [ |2

They degcribed the following games as ones that could be
played using their design:

1.
2.

3.

Regular 4-Square.
Case around colors:

teams is assigned a color.

each'team member on two
Captain calls a

color--team m

ers

assigned this color must

race each other tq the designated square. The

winner becomes-captain.

Repeating .4-Square with a Ball: a child in
#4 throws ball up fod?-times,'passes it to #3
who throws ball up three times, #2--two times,

f1--one time.

Then #4 starts a new activity
(e.g., bouncing the ball).

i}

When‘someone,m;sseq,

‘andther child takes his ot her place.

Arithmetic 4-square:

captains and teams.
calls, for example, "two plus two."

The runners.

must add, subtract, or whatever other prdcess is"
called, and run to square with correct answer—-

77

Captain .

fiyst runner there becomes the Captain.

The four students went outside to measure and lay out

their, area.
straight lines.

One child suggested using masking tape to draw
Since the other members of the group agreed,

they marked off the lines and began to paint the outside .
lines. One girl noticed that they Were beginning to box .

*
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themselves inside, and so they changed their painting method
N and began to paint the inside corners of the box. Then they
discussed how the nqmbers might be made so that the numerals
vould be straight. One child again suggested taping, them,
- and painting between the tape so that the numbe;s would be
even. They tried it and were pleased with the Yesults.

The girls were very happy about the results of their
painting, and they received many compliments on their ef-
forts. Everyone was very excited about, the new games and b
the colorful design. .

Hopscotch Group:
Three children had chosen to redesign the hopisotch game
which originally looked 1like this:

. 7019
g .
7 .

) 4
b2

The new game they had devised was.made up of squares and
looked like this:

b~--blue
r--red %
qr-white

[

They -had thought of four games:

L]

1. Regulhr hopscotch.
R4 _Coloxs hopscotch: .. regula:.hopacotch_butuxaxher

than stones, a child picks a color and runs the
the course using only the color he or she choosés,
for example, a child chooses red, and so he or
' she runs' the course but can only step on red.
3. Evenms and odds hopscotch: child chooses either -
an even number or an odd number and can run the

\
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course stepping only on either even or odd

squares. , .

\\\ 4.. One-color hopscotch: child chooses one cdlor on
which he or she can ‘never step. He or,she can
run the course on everything but the "poison"
color——if he or she steps on it, it's gack'to
the starting line!

We discussed whether we could.put the new hopscotch éahe
within the framework of the old. Two children noticed that
the existing block for #1 and #2 could be used for the new
#2 and #3 blocks, They decided to tape around the #1 and
#2, add on a new #1 block below, and then add on the #4 to
#10 block above. ) X .

One of the girls observed that the squares were larger
than before and wondered whether hopscotch could still be
played. All three girls tried playing on the outlined fig-
ure and were successful, They decided to ask one of the
first or second graders to try out the game. They thought
that maybe the little ones would haqﬁ difficulty playing the
game. They found a small child who hopped around the out-

lined figure and declared it a good size! :
A great deal of enthusiasm and energy was sparked by the
blacKtop project. The weather, however, -did not cooperate--

it _often rained or snowed.: The blacktop wag often too wet
to ‘paint, and several games had to be repainted on sunny
days. When work was completed, all of the children agreed
that the project was worth their efforts. The freshly de-
signed and painted area was uséd by all of the children in -
the school.

4 -
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D. References ' ) < . B
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1. LIST OF "HOW TO" CARDS Below are listed® the current "How To" Card titles that
. . students working on the Play Area Design and Use challenge
’ might find useful. A complete 1listing’ of both the "How To"
Cards and the Design Lab “How To" Cards is contained in. the
- i _USMES Guide. In addition, the Design Lab Manual contains
' ' . “the 1list of Design Lab "How To" Cards.

X . GEOMETRY G 3 How to Construct a Circle Which is a Certain Distance
) i Around ° — .
’ ' GRAPHéNG - . . GR1 How to Make a Bar Graph Picture of Your Data .
GR 2, How to Show the*Differences in Many Measurements or
- * Counts, of‘“‘fl"f'é‘Same Thing by Making a Histogram
- _ ) . . GR 3 How to Make .a Liné~Graph Picture of Your Data
T GR 4 How to Decide Whether to Make a Bar Graph Picture ot
. L ) a Line ‘Graph Picture of Your Data
' 7 GR35 How to Find Out ‘If There is Any Relationship Between:
: . Two.Things by Making a Scatter - ‘Graph v
! ;. ’ GR 6 How to Make Predictions by Using a Scatter Graph _
: , - " GR 7 How to Show Several Sets of Data on One Graph
v - . —
o MEASUREMENT M 1 How to Use a Stopwatch o v
i . ‘ " M. 2 How to Measure Distances. ~- '
: ) . ‘M 3 How to Measure Large Distance‘s bg Using a Trundle
’ * Wheel
f\{ . M 4 How to Find the Height of a Building or Tree
e > M 5 "How to Measuré the Height of a Building or Tree When
3/ \ . You'Can't Use a 45 Degree Sightfing Angle -
. M 8 How to Measure a Sighting Angle to the Top of a
; - Building or Tree
, : M 9 How to Make a Conversion Gréph to Use in Changing '
; o v ] Measurements from One Unit to Another Unit
L ' N ) M0 How to Use a Conversign Graph to Change Any Measﬂ‘re-
S ; o ‘ MESE ment' in One Unit to Anothelr Unit .
o . . N . - | )
. ) "PROBABILITY AND STATISTICS PS 2 ‘Hoy, to- Record Data by Tallying ‘
s - . PS 3 How-to Describe Your Set of Dita by Finding the -
— v D e Average

: ‘ N PS 4 How to DE"‘s"cribe Your Set of. Data by Using' the Middle
’ "' Piece (Median)

. PS 5 How to Find the Median of a Set qf Data’ from a

a o2 . : T Histogram ]
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- .- . T : ~ 81
§’r o RATIOS, PROPORTIONS, \Afvz) SCALING /R 1, How to Compare Fractions or Ratios by Making a .
' , ) " \Triangle Diagram*
. R 2 How to Mike a Drawing to Scale '
- . - - R 3 How to Make Scale&?rawings Bigger or Smaller
~. ‘ . ’ . -
" ) i , -
. . ) ' New titles to be added in 1976:
How to Round Off Data - z .
How to Make and Use a Cumulative Distribution §ra -
. hae "SFS
. ) L ' o
. A cartoon-style set of "How To" Caxds for primat¥y grades *
is being developed. from the present complete set. In most
. ) cases titles are different and contents have been rearranged
7 . . v . ‘among the various titles. It is.planned that th.lj: addltlonaJ‘, _
. ! " set will be-availabl®€ early in 1977. ' . :
¢ * \ v a
. . - L - -
\\ . ‘ \ )
& b . . -
( - L] , . A}
- ) ’
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2, LIST OF BACKGROUND PAPERS
\ il

DESIGN PROBLEMS

GROUP DYNAMICS Co

4 «

_GRAPHING

MEASUREMENT

PROBABILITY AND STATISTICS

5

R . - - ‘ o .
t  As studemts work on USMES challenges, teachers may need
background information that is not readily accessible else-

vhere.” The Background Papers fulfill this need and often
include descriptions of activities and investigations that
students might - carry out,
Below are listed titles of current Background Papers that
teachers may find pertinent to Play Area Design and Use,
The papers are groug%g in the categories shown, but in’some
cases the categories overlap. For example, some papers
about graphing glso deal with probability and statistics.
The Background Papers are being revised, reorganized, and
rewritten. As a result, many of the titles wi11 change, .

¢ "y -
“

DP 6 What Can You Do with Tires and Ropes? by Playground
Design and Use Group=-1972 Boston Stimmer Workshop
DP13 People and sPace by Gorman Gilbert

3

- .

GD. 2 A Voting Procedure Comparison That Might Arise in USMES

Activzties by-‘Earle Lomon . . .-

" .
GR 2 Notes on-Data Handling by Percy Pierre
GR 3 Using Graphs to Understand Data by Earle Lomon
GR 4 Representing Several Sets of Data on One Graph by Betty
h .Beck ~ | ) N
GR 6 Using Scatter Graphs to Spot Trends by ‘Earl& Lomon.
GR 7 pata Gathering and Generating Graphs at the Same Time
L (or Stack 'Em and~Graph 'Em at One Fell Swoopl!) by
Edward Liddle v ) . .

e 0

1

M 2 Measuring .Heights of Trees and Buildings by Earle Lomon
M 3 Deterndning the Best Instrument to Use for a Certain _
Measurement by USMES Staff~

M 5 Electric Trundle Wheel by Charies Donahoe
. ' ‘ L

o

'PS 1 collecting Data,in Sets or Samples.by USMES Staff

PS4 Design of SurveySoand Samples by Susan J Devlin and
Anne E, Freeny

@

:
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5 Examining One and Two Sets of Data Part I: A General
Strategy and One-Samp;le Methods by Lorraine Denby and
James Landweﬁr -

) o

1 Graphic Comparison .of. Fractlons by Merrill Goldberg
2 Geometric Companson of Ratios4y Earle Lomon
3 Making and Using a Scal,e Drawing by Earle Lom?n
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. 3. BIBLIOGRAPHY OF NON-USMES MATERIALS The foilowing books are references that may be of some
. b . v ‘ use during work on Play Area Design and Use. A list of

. references on general mathematics and science topics can be
T . : found in the USMES Guide.

Al ’

{

Books for Teachers African Primary Science Program, Playground Equipment.
Newton, Massachusetts: Education Develogggnt Center, Inc.

) { The four sections of this book (swings, levers and ~
- . balances, sliding and climbing, calendars and clocks)
‘ ' : . offer diagrams and instructions for, the construction
. of many designs. Each section contains pages in areas AN
. ’ of learning as they apply to the section’

. Ellison Gail, Play Structures Pasadena, California:
. Pacific Oaks College and Children 8 School, 1974.

A book for everyone interested in building creative

. play structures--adults and childrea. »The purpose of
.- , . this guide, as stated by the author, ig to generate
- discussion and ‘suggest possibilities. Included in
this book are pictures, designs and an interesting
text that can be read by.adults and older children.’

‘ (, Farallones Designs, Farallones Scrapbook Berkley: The
% Boys in the Back, 1971. (Order from Farallones Designs,
s \ . star. Route, Point. Reyes: Station, Galifornia 94956.)

! : An excellent resource book for teachers. Two chapters
‘ in parficular are applicable to the unit: "Geometr;’r
_ ‘ and Dome Buildiii " "Playgraund Building."

Hogan, Paul, quggrounds for Free. - Cambridge, Massachusetts:
! MIT Press, 1974.

An extremelx_gggﬁ:l resource for teachers whose
classes want to wreate or improve a play areg with
N -limited or no available funds.
& ) s Sharkley, Tony, Building a Playground. Newton; Massachusetts:
Education Development Center, Inec., 1970.




e A Y LLLLELEGESSeee—.—————————————

% , . . -
; - 85" .
é: . - - T .

h book' documents the planning and construction
of a\play aréa by members of a playground workshop
- at Texas Southern University. .
. Southern Day Care Project, Planning Playgrounds for Day Care. .
* Atlanta, Georgia: Southeastern Regional Educational
Board, 1973. (Order from ERIC Document Reproduction
Service, P.0. Drawer O, Bethesda, Maryland 20014,
ERIC number ED 083-719, $3.29 hardcover.)

Originally prepared to aid day care centers in making
the most effective use of outdoor play space, this
e o booklet provides valuable informatllb%and ideas on
equipment, surfaces, planning——adult vs. children,

- community involvement-and design. :

_— T R
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4. GLOSSARY . The following definitions may be helpful to a feacher
o whose class is investigating a Play Area Design and Use chal-~
Lo . . lenge. Some of the words are ingluded to give'the teacher

an underetanding 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

chiidren 8 work. For example, a teacher may tell the chil-

~ dren that when they conduct opinion surveys, they are col-
lecting data. It is not necessary for the teacher or stu-
dents to learn ‘the definitions nor to use afl of these terms
while working on their challenge. Rather, the children will
begin to use the words and understand the meanings as they
becomg involved in their investigations.

Average . The numerical value obtained by dividing the sum of the
_elements of a set of data by the number of elements in that
set., Also called the mean.
A deviation in the expected values of a set of"' data, often
occurring when some factor produces one-outcome more fre-
quently than others. L. B .

Comparative Shopping A method for determining the best buy(s) by comparing the
costs, quantities, and qualities.~of different brands of
roducte. RO

Y

Concentric . Having a  common center. ‘

Congestion o A traffic flow problem that exists when the volume or den=-
) sity of traffic affects average speed to the point where
normal traffic flow is reduced sharply. ‘ 2

.

v

Conversion, . A change from one. form to another. 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
anothér. - .

.

Correlation A relationship between two sets of data.

Cost The amoutit of money needed to produce or to purthase goods
or services.

.
§

Any facts, quantitative information, or statistics.

&
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‘piscount

bistribution

Economics

Event

Frequency

——
Graph

B;r Graph

. recess.

A reduction in the.price of products or services, often
stated as a percentage of price. This is done (1) for cus-
tomers who buy in large quantities or (2) in order to gen-
erate a greater volume of sales.

The spread of ddta over the range of poss*ble results, . ‘o

A social science concerned chiefly with description and

analysis of the production, distribution, and consumption of
goods and services. - :
A happening; an occurrence; something that takes place.

Example: one child using the swings for ten minutes during -

-

The number of times a certain event occurs in a given unit :
of time or in a given total number of events.

.

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

A graph of-a set of measures or counts whogse sizes are re-

‘presented by the vertical (or horizontal) lengths of bars :

of equal widths. Example: the number of children by grade
level who usé the play area during lunch.

NN TEENE Data Table
: L]

l b Lh 2 é zﬁ.—* No. of Children Groce LﬂVe’
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2, ] ~, = /0|6 X

! e el fo
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A bar graph thdt is represented by circles, triangles, or *

crosses with lines connecting them so that it has the v
appearance of a line graph is called a line chart. (See '
Line Graph,) This is a-useful representation when two or

more sets of data are shown on the same graph. Example: .
measurements of play area using differgnt ools. . -

i
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Conversion Graph

Cumelative
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A 1ine graph that is used to change one unit of measurement

to another. For example, changing feet to yards, or vice -

versa.
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Distribution Graph, h - puting running t:ot:als from the histogram data.

e~
<
Ut

O~ W

A gra&ah that cap be construct:ed from a histogram by com-

The first
. ‘ running total is the first value in the histogram data (see

. Dota. Table
Feel

[P

Yords

"table of values.,) The second running 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.
N h . .- The horizontal'scale on the graph is similar~to that of the

hist:ogram‘ the vertical scalp goes from 0 to the total num-'

~ : ber of events observed or s ples t:aken (for example, the:

”
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total number of students who used the play area for certain

) lengths of time). Each vertical distance on the graph shows
the running total of |the number of samples taken that are
less than or equal to the value shown on_the horizontal ,

¢ scale; thus the graph| below indicates that 25 students, or
42% of the total, used the play area for 30 minutes or less.

N i 4
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e R R . L | i | R
T e N e 1 y in Minvtes
R il ) 15 orless[ 10 10
: : on | 5 |25
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- P &= w**| 20 |.60 -

Histogram ‘ A'type of bar graph that shows the distribution of tle num-
’ - . ber of times that-different measures or ébunts of the same !
v X ’ % ~ _ event have occurred A histogram always shows ordered numer-
) ) SR ical data on the horizontal axis. Example:  the different
' ' aumber of children who use’the play area for certain lengths
~of time. . 1
. "o f
: « N Rldy Dota Table
¢ . B - oy \' -
E » ' U N -4 - 1 Lens‘ﬂ.s OF No. O#
a - . 7 S Tmein ] Childeen
' . - o} “ - . : #’1' : ! - ! M“nﬁes e : N
’ el s e JNEE N i \5 10- . N
cLs T e HRE e | B

o - “ ‘ 4 , v il _d-. I i L‘S '015( . i
: N ‘ ’ ST o, > fes’ . Lo 20 '

4
v o

. R K

3, X ) Cos . . , s
T ! pe ; - . . , . ) e
oo, 1 . s DafOR . . R . b o ¥ A . Y &

15 &r"?%r«ﬁ}«m 3 m’vﬂw‘ o e O U U FONPIRIN ) et . ) X . . g




A graph in which a smooth line or line segments pass through
or near points representing members of a set of data. Since
the line represents an infinity of points, the variable on’
the horizontal axis must be continuous. If the spaces be-
tween th“é markings on the horizqntal axis have no meaning,
then the graph is not a line graph, but a line chart (see
Bar Graph), even if the data points are connected by lines.
Exanfple: the time spent waiting in line ﬁor a slide vs. the
length of the line. The graph below indicates that a child
in a.line eight children long waited five minutes for the
slide. A ‘

4
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Scatter Graph ) A graph showing a ,écatter of j);qi:qgg,. each of which represents’
two characteristié%f the same thing. [For example, in the |

graph below, each point represents the grade level of a class
and the amount of -time the class spends on the play area.
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"" . . Slope Diagram* ' . A graphical means. of comparing fractions or ratios. To re-
4 . - *, present the ratio a/b plot the point (b,a) and draw a line
- . ) from (b,a) to the origin, (0,0). The slope of this line
- . . _ C . represents the ratio a/b. By comparing slopes of several.. -
e \ N PRI " lines, different ratios can be compared; "the steeper the
a . line, the larger the ratio, the less'steep the line the . .
, . , sm’a‘ller‘-the ratio. For example, the diagram shows the ratio
‘ . of _price to possible usage during recess for different types
. o of equipment. The rativp of price to possible usage for the . ~’
‘ ‘ .‘ » N . . .telephone pole swing is smaller than that for the sand box' .
, ’ v ) N .- and’"tire swing, and therefore, the telephone pole swing -
. P ' _ would be_the most etonomical in terms of price’and usage.
; N '. - - ." :). . . . - . »
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; . Histogram . .0 ™ w T see Gréf:h. -~ : - . o \
H " R . - - N ’ - » .
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7. '+ Hypothesis - . A tentative; conclusion made .in order to- test its implicav- -
e o T Vi o e o . tions or cdnsequences. ' U S
=0 » Inferencde' v * An assumption derived from facts or information considered Lt
oy ' .« - . S - . to be valid and accurate. e . , . : . . o
) ' Matfix b — S chart of data ar}:anged in ‘rows and: columm$.- . . - »
. ' Mean ¥ - R o See Aye.i'age. ' . N .,
' Median . . ' ) | The middle valye of a set of data in which the .elements have '."
. < ' . : ’ been orderea from smdllest to largest. .The median value has | -

as many elements above it as below it..

N - R B -, € . - v, G
) ' -n?‘ . {,.} Vo . . *@ L L \ ( . .. W L

Qo S I 't~, *Formerly, referred to as triangle diagram. .
MC ' .'._v‘. ‘ N 1. 81 o . ' .: “ . '. " . f. . ¢ ’ . ' ) ° ; ' 1'62 1 ,f\,::;
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Mode
Ordered Set

Per Cent

Percéntage

Population

\

Probability

L

Proportion

Range

Rank

Ratio

Recycle
Retail Price

Sample

163

{3

4

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

. * 4
A gset of data arranged from smallest to largest.

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.

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

The likeliljood 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., §/10 = 1/2. Also a synonyw for ratio:
when two quantitiés are ifm~direct proportion;y their ratios

are the same. ) .

Mathgﬁqtiqal: the difference between the smallest and the
largest values in a set 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. : C L . -
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 number of
children ‘'who can use a piece of equipment to the area oc~
cupied by the equipment might be - |

10 children

or 10 childrergsl square meters.
. &% square meters

To process ggdiscar&ed item for reuse, either for its orig-~
inal purpose or for a new purpose.

Théﬁirice level of goods sold in smali quantity to the con-
sumer. )

~

-~

A representative fraction of a population studied to gain
information about the whole population. ) *

184 | .




Sample Size ) .
Scale

Scale Drawing

Scale Map

. Scale Model
Set

Slope Diagram*

Statistics'

Tally
" ; g
) i
1
Lo ey "
Y -~
: . -
< ——
. ¢
- ’
.
1
- [y~
. 1 UD
& , Al v
* b
7 . . T
* N:.. L . . ? [ ., ‘L‘.--& +%,
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A number of elements .in a sample.

A direct proportion between two sets of dimensions (as be-
tween the dimensions in a drawing of a play area and the 1
actual play area). : .
A drawing whose dimensions are in direct proportion to the
object drawn.

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

A three-dimensional representation constructed to scale.

’

- . |
A collection of characteristics, persons, or objects. Each
thing in a set is called a member or an element.

See Graph. - ‘ ‘-

4;'

The science of drawing conclusions or q?king predictions
using a collection of quantitative data.

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: the number of children who qu,each pilece
of play equipment during a certain amount of time.

#

oo . . . o
*Formerly referred to as triangle.diagram. '1"6;

' ! - e
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E. Skills, Processes, and Areas of Study Utilized in Pla&Area. Design and Use

L

L

Q .

AN

. ' \ ’
The unique aspect of USMES is the degree to which it pro-
vides experience in the process of solving real 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.8ome extent the time spent
in other important areas. Fortunately, real problem solving
is also an effective way of learning many of the gskills,
processes, and concepts in a wide range of school subjects.
On the following pagés are five charts .and an extensive,
illustrative list of skills, processes, and aréas of study
that are utilized in USMES, gIhe charts rate Play Area
Design, and Use according to its potential for learning in
various categories of each of five subject areas-~-real prob-
lem solving, mathematics, science, social science, and lan-
guage 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 similaxr way,) . N

The chart for real problem solving presents the many as-

. pects of the problem-solving process that students generally -

use while working on an .USMES challenge. A number the
gteps in the process are used many times and in dif nt
orders, and many-of the steps can be performed concurrently
by separate groups of stutlents. Each aspect listed in the
chart applies not only to the major problem stated.in the
unit challenge but also to many of the tasks each small
group undertakes while working on a sdélution to the major

" problem. _Consequently, USMES students gain extensive expe~

rience with the problem-solving process.

The charts for mathematics, science, social science, and™-
language .arts identify ‘the specific skills, “processes, and
areas of study that may be learned by students as they re- .
spond to a Play Area Design and Use.challenge and becoime in-

.volved with certain activitiesl Because the students initi- 4

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 classes i
and identify those skills and processes that havé been used -
by the students. \f‘

Knowing in advance which sk111§ and processes are likely .,
to be utilized in Play Area Design and Use and knowing the
extent.that they ‘will be used, teachers .can postpone the '

. ¢ i A . .
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'y . P N s . "
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teaching of those skills in the triditional 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 classroom
work. For example, teachers may teach fractions during math
period when fractions are also being learned and utilized in
the students' USMES activities. Teachers who have uged
USMES for several successive years have found that students
are more motivated to learn basic skills when they have de-
termined 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 students, 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 aspects of problem solving and varying amounts
of possible work in the various subject areas, teachers each
year might select several possible Ehallenges based on
- their students' previous work in USMES, for their class to
, consider. This.chbice should provide 3tudents with as’ ex-
iy tensive a range of problems and as wide a VYariety of skills,
processes, and areas of study as possible during their years
in school. The charts and lists on,the following pages can
also help teachers with this type of planning.

Some USMES teachers have used a .chart similar to the one
given here for real problem s‘!%ing as a record—keeping tool,
noting each child's exposure to 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-
den®'s learning not only by introducipg different types of

.. challenges but also by altering the specific activities in
N which each student takes part. For example, children who
have done mostly. construction work in _one unit may be ‘en- G e
couraged to take part in the data collection and data analy- j
|

-y

; .81 in their next unit. -

. Following the rating charts are the 1lists of explicit ex~

: amples of real ggoblem solving and other subject area skills,
processes, and areas of study learned and utilized in  Play
Area Design and Use. 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 Play Area Design and _Use. . ..
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The number of examples in the real problem solving 1ist
have been limited because the list itself would be unreason-
ably long if-all the examples were Iisted for some of the
_ categories. It shonld also be noted that the example(s) in
. . the first category--Identifying and Defﬁhlng Problbms--have
been limited to the major problem that is 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
! scale layout. , . -
Breaking do&n an interdisciplinary curriculum like USMES
into its various subject area components is a difficult and
highly inexact procedure. Within USMES the various subject
areas overlap significantly, and any subdivision,must be to
some extent arbitrary. -For example, where does measuring
as a qgthematical skill endvpnd measurement as science and
social science process begin?' How does one distinguish
between the processes of real problem solving, of science,
and of social science?. Even within one subject area, the B
. problem still remains--what is the difference between graph-
.ing as a skill and graﬁhing as an area of study? This prob-
lem<has been partially solved by judicious choice of ex- .
_ @mples and extensive cross-referencing. MUY
Because of this overlap of subject areas, .there aré T
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- N
. able in the fields of mathematics, science, social science,
" and language arts. It represents one method of examining.
N comprehensively the scope of USMES and in no way dehies the

.," " . existence-of other methods. . . i
- - ‘_ - 1 N . . ‘ :
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REAL PROBLEM SOLVING Overall REAL PROBLEM SOLVING Overall
5 Rating o Rating
Identifying and defining problem. L . 1 Organizing and™processing*data or
' - information. g ‘ © 1
Deciding on informat¥on and investigations -
needed. % 1- Analyzing and interpreting data or
o . information. 1
Determining what needs to be done first, .
setting priorities. - - 2 Predicting,, formulating hypotheses, sug- -1 "
{/ , gesting pbossible solutions-based on
. |Deciding on hest ways to obtain formation data collected. . 1
needed. - . !
i i Evaluating proposed solutions in terms of
Working'pooperatively in groups on tasks. N 1 practicality, social values, efficacy,
. . ,aesthetic values. 1
Making decisigns as needed. : - 1
- Trying out various solutions and evaluating .
Utilizing and appreciating basic skills ‘ the results, testing hypotheses. 1
and | processés. 1 ] Lo
: " 0 Communicating and displaying data or T
" 1Carrying out data -collection procedures—- » information. 1 -
. opinion.surveying, researching, measuring, .
classifying, experimenting, constructiﬂ@ 1 Working to implement solution(s) chosen .
. ’ by the class. . . 1
Asking questions, inferring. 1 , ' - ) ' ) -
‘ , g Making generalizations that might hold true
Distinguishing fact frog opinidn, relevant’ under similar circumstances; -applying
from irrelevant data, reliable from un- problem-solving process to other real
reliable sources. % ) 1 problems. . -1
|Evaluating procedure% used for data.
' collection and analysis. Detecting flaws
“in process or errors in data. 14 T “ .
- ' 5 o ';.
. { P ] . )
"~ KEY: 1 = extensive use, 2 = modérate use, 3 = some use, - = little or no- use ’ -
S ‘ : % - /\
o R v N
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MATHEMATICS

‘«_Dgggpinate Numbers/Dimensions

L 4

Areas of Study

Ay
Numeration Systems o -
Number Systems and Properties . Y

Scaling —
Symmetry/Similarity/Congruemce—o

©

Areas of Study

Measurement

Motion

Force

Mechanical Work and Energy
Solids, Liquids, and Gases™

Overall SCIENCE Overall
. Rati X - Rating
Basic Skills |Process .
Classifying/Categof&zing 3 Observing/Describing 1
Counting 1 Classifying - 2
Computation Using Operations Identifying Variables' - 2
Addition/Subtraction. . 1 Defining Variables Operationally. 2 o
Multiplication/Divis%gn 1 Manipulating, Controlling Variables/
Fractions/Ratios/Percentages 1 Experimenting 2
Business and Copsumer Mathematics/ Designing and Constructiig Measuring
Money and.Finance 2 Devices and Equipment 1
Measuring lééﬁ Inferring/Predicting/Formulating, Testing
Comparin Igm 2 Hypotheses/Modeling ! 1
Estimat ng/App:oximating/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 2 Communicating, Displaying Data 1
| Graphing ) .1 Generalizing/Applying Process. to New
Spatial Visualization/Geometry 1 " Problems ,

(=)

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

1
1
1
2
3
Accuracy/Measurement Enror/Estimation/ e Electricity . L *
. Approximation 1 |Heat —-——
Statistics/Rahdom Processes/Probability 1 ‘|Light ‘ T T
Graphing/Functions 1] 1 Sound \ T
. Fraction/Rat | 1 Animal and Plant Classification
| Maximum and Mfﬁimum Values 3 Ecology/Environment
Equivalence{Inequality/Equations 2 Nutrition/Growth
Money/Finance 2 Genetics/Heredity/Propagation
set Theory .3 Animal and Plant Behavior '
Anatamy/Physiology -
§. M
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SOCIAL SCIENCE T ofoveralll A . LANGUAGE - ART” Overall
? . {Rating s Rating «
~ Process Tos Basic Ski_J‘ls . . ! .8
: Observing/Descri'bing/Classifying 2 Reading " e
. Identifying Problems, Variables e A | Literal Comprehension Decoding Words,
2 Mar®pulating, Contrxolling Variables/ ’ * Sentences, Paragraphs 1
s | « Experimenting- : 2 " Critical Reading Comprehending Meanings,
Inferri /Predicting/Formulating Testing Interpretation ° ¢ . , 2
Hypot&ises t, : : 1 . Oral Language ' i , JECEE
'\ |Collecting, - Recording Data/Measuring - ’ 2 Speaking . 1
* " [organizing, Processing’ Data. "2 Listening . 1,
Analyzing, Interpreting Data : . 2 - Memorizing 3'( .
‘} Communicating, Displaying Data - 2 Writter Language
- Generalizing/Applying Process to Daily Life 1 s 'Spellin,g . . *
Grammar: Punctuation), Syntax Usage MEE I |
Attitudes/Values - - Composttion . -1
: ' 1 [Study Skills y -
R Accepting tesponsibility for actions and, Outlining/Organizing ) . 1
] results 1 v Usdng References and ‘Resources \ 1
iy Developing interest and involvement: in '
) !5 4‘human affairs s . ,Attitudes/Values ) :
] l(ecognizing the importance of individual - v
and group contributions to society 1 Apprec?.at),ng the value of expressing '
Developing inquisitiveness, self-reliance, ~ ideas through speaking and writing 1
-and initiative 4 1 Appreciating the value of written
® |Recognizing the values of cooperation, resources. 1
group work, and: division of labor “ 1 Developing an interest in reading aud
. Understanding modes of inquiry used in-the s writing 2
sciences, appreciating their power and Making judgments concernin s read 2
34( precision . [l . Appreciating the value of/different forms |
Respgcting the views, thoughts, and of writing, different orms of - . ‘
feelings of others ‘ 1l communication 1
Being opbtr to new ideas and information e 1 v L ‘
Learning the importance and influence of ‘ i ' : .
values .in decision making - ’ W 1 ' : o, :
3’-;"\‘*_ 4 Ve B KEY; 1 = extensive'use,. 2 = ‘moderate.use
> “|Aress of Study . ; .. NI 3 = some use, -~ = little or no use N
. » 4 R - -b -
Anthropology . - , ) p
Economics ‘ 1 .ot L ﬁ
¢ Geography/Physical Environment * 3 . } . )
' Political Sciente/Government Systems -1 . - 5
" |Recent Local History '3 . s /a B .
1 Social Psych.ology/Individual and Group ‘ . -
t* |, Behavior =~ 3 . T -1 e -
Sociology/SociE’l Sys‘tems 2 . ! .




, REAL PROBLEM SOLVIAfG IN PLAY AREA DESIGN AND USE

Identifying and Defining Problems’ o Students decide that overcrowding is a problem on their 3
o play area.
e See also SOCIAL SCIENCE list: Ideritifying problems, C
! Variables. ° ' .
. - ) !
Deciding on Information and o After a preliminary discussion students decide to observe

Investigations Needed ° , , . . the play area at different times during .thg; day. .
. ‘o After discussing the results of their observations stu- °
dents decide more data on play area use at: ‘different
times: of the day are needed.
e Students agree to collect data on scheduled use of tne

3

; . i . *  gpace by different grade levels during recess periods

. ' and lunches. ‘
. $ e Students agree to conduct opinion survey on use of‘the
L, .- ' play areg, -

. R e Students decide to‘'‘map the play area indicating the
PR L o : ) location of various pieces of equipment. .
.. "."-"' : ::: ‘:,....:':._> x:': ' U
Dstermining Whaﬁ Needs to Bé P+ ' o Children decide to observe play area first, then to collect

Done First, Setting Prlorutzes ... data before trying to develop a solution.
R e, : Ghere " @ Students decide to research preaent scheduling before >

A ey : : suggesting.new one. .
; Cre ; D : g P e Students borrow and learn to use a stopwatch before s . ’
O Y A L e measuring use and waiting times at various pieces of

I R ; L. -, . equipment.. )
ol : .‘..," . ! ' . . '-‘}:ﬂ . e m , v
! :- H R v coo N . . . . N
Dec;ding on Best Ways to ‘Obtain = - c e Cbildren'establish a schedule for different/students tq °
Infbrmation Needed : N e . obgerve the use of playlarea at different tiZes -of day,
crr . T :.f._ e 8, primary recess, intermediate recess,olunch time,
CiTert T 7T physital education class time.’
e Children decide that one child wiil operate the stopwatch,
and- another ‘will récord the times when measuring the : v
.ﬂ . ' waitfng 'and use times at .various pieces of equipment.

K Studenté detide that two children will measure ‘the same

‘ section of the play* area to insure accuracy of .

.

) ' ?.‘: b meashremepts., T T

e -0 Children .decide to: surVey five chiidren in each ¢lass to
D o e s, nhf . determine whethen others,consider ove@brbwding a -,
Sy . . problem and to pinpoing Qpecific trouble spots. . S
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Deciding on Best Ways to Obtain
Information Needed (cont.)

’

Working Cooperatively in Groups on Tasks

,
Making Decisions as Needed

-

Utilizéng and Appreciating Basic
Skills and Processes

_Carryzng .Out Data Collectlon Procedures——

Opinion Surveying, Researching,
Measuring, Cla551fy1ng<\fxper1mentlng,

© Constructy

101

e Children decide to ask the principal about the reasons
for scheduling use of the area as it is now and request
permission to proceed with their work

e Students form ‘groups to collect data on the use of various
pieces of equipment at different times of the day and
on the scheduled use of the space by classes during the
day, to survey other classes about play area Lise and
activity preference, and to make a scale dXawing of the

play area. ‘
@ ¥
%o Students decide to work in groups so that more can be
accomplished.

-'\Sggdeg;s decide to propose a new schedule for use of the

area, a new arrangement of space, and the purchase of
additional, equipment as a solution. T

e Students decide to make a presentation to the principal
to get approval for their plans to change the use of the *

play area,

e Students measure the dimensions of the play area and
+ equipment to draw a scale layout.,

e Students divide to decrease measurements for scale layout.

e Students draw graphs of use of various pileces of equipment
during certain time periods. '

e Students recognize that improving the use of the play
area will reduce overcrowding.and will help many people
besides themselves, namely, other children in the school.

‘e Students give oral presentations to principal.

o See also MATHEMATICS, SCIENCE, SOCIAL S®IENCE, and

. LANGUAGE ARTS' lists. . - ¢

e, Students conduct opinion survey to determine whether
others consider overcrowding to be a problem--which
‘locations, times--and/or to determine activity prefer-
ences of schoolmates. '

e Students measure dimensions of play area. .

e Students tally the use of various pieces of equipment. by
different grades, .

e Students research available funds and costs of various
types of equipment. , ‘

e See also MAIHEMATICS list' Classifying/Categorizing;
Measurlng. . o

L - 180-
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Carrying Out Data Collection Procedures-- e See also SCIENCE 1list: Obsérving/Descrﬁbing; Classifying; -

Opinion Surveying, ‘Researching, Manipulating, Controlling Variables/Experimenting;
Measuring, Classifying, Experimenting, . Designing and Constructing Measuring Devices gnd .

Constructing (cont.) . Equipment; Measuring/Collecting, Recording Data.
. e See also SOCIAL SCIENCE list: Observing/Describing;
Classifying; Manipulating, Controlling Variables/
Experimenting; Collecting, Recording Data/Measuring.

r
Asking Questions, Ififerring \ e Students ask whether play area is overcrowded and infer
' from data. collected that it is.
e Students ask whether rearranging scheduled use of. the
play area, purchasing additional equipment, and re-
- - locating play spaces on the area will make it less
T . crowded and more fun. They infer that fewer children
, . on the space at a given time and a mixed age group as.
: well as additional equipment will reduce waiting lines
- at pieces of equipment._ !
® See alsp SCIENCE list: Inferrlng/Predlctlng/Formulatlng,
Testing Hypotheses/Modeling.

. ’ ‘ @ See also SOCIAL SCIENCE list: ‘Inferriqg/Predicping/ .

. Formulating, Testing Hypotheses. o .
Distinguishing Fact from Opinion, . e Students recognize the qualitative aspects of obtaining
Relevant from Irrelevant Data, data from opinion surveys as distinct from data they
Reliable from Unreliable Sources gather at a particular piece of play area equipment.

® Students recog ize that use during lunch is not neces-
- sarily’a good indication of use during recess.

° Students redlize that equipment catalogs are reliable
sources of information on playground equipment.

.

[N

Evaluating Procedures Used for Data ° sg:udent:s discover that ’body measuyeémerits were taken in
Collection and Analysis, Detecting different ways, for example, welght, kinee~to-floor
Flaws in Process or Errors in Data height. They then refine and standardize their pro=

- . cedures.

) ® Children decide’ that their equipment preference survey .
‘ , does not give the information they want. They discuss
: changes they need to make in it.

. e Students measuring a play area with a variety of measuring
, devices obtain widély varying results.’ They discuss
the dibcrepancies and choose one instrument for making
Lo ; t final-measurements. .
' o See also MATHEMATICS list: Estimating/Approxihzating/‘
o Rounding OfF. -

-

v,




® Students order and group-data on play area use to plot
. . graphs.
e See also MATHEMATICS list'
) . -
o 9
P

Organ1z1ng Data.
e See also SCIENCE and SOCIAL SCIENCE lists:
Processing Data.»

Organizing,
Anaﬂyzing and Interpreting Data
£ ) ~

e Children determine how much each piece of equipment is
used.

e Students select new equipment and/or games according to
usage data and student preferences.
e See also MATHEMATICS -list:

Comparing; Statistical .
Analysis; Opinion Surveys/Sampling Techniques; Graphing;
-Maximum and Minimum Values.

‘@ See also SCIENCE and SOCIAL SCIENCE lists:
" Interpreting Data.
(4]
?redlctlng, Formulating Hypotheses,

Analyzing,
Suggesting Possible Solutions Based
on Data Collected

N ¢
14
¥

-

e After measuring play area use and polling students for

activity preferences, children hypothesize that a new
organization of the play space will reduce the number
of accidents.

-

use of the play area be rescheduled and that additional*

o After investigating, children suggest that the students
equipment be purchased to reduce overcrowding.

e See also SCIENCE list:

. .

V-

Inferrlng/Predlctlng/Fozmulatlng,
Testing Hypotheses/Mbdellng.
e See also SOCIAL SCIENCE list: Inferrlng/Predlctlng/
\ . ot Fozmulatlng, Testing Hprtheses. s
. \\ \ .o .\ e ‘/- . A N : .
- " . i ¢ .
i EValuatlng Proposed'Solutlons in K Students- discuss advantages and disadvantages of proposed
Terms of Pzactlcallty, Social ! changes--scheduling of use, rearrangement .of play area,
« | Values, Efficacy,\Aesthetlc Values Co - additional equipment.
;\ .. 2. e Children discuss whether proposed chang€s will be fair.
| i, 4 - Y -
o ST o
Trylng Out Various Solutlons and ! & Studentw us
Evaluating the Results, TeStlng
' Hypotheses

' .
e a scale layout of the play' area to find the
best arrangement of the play area and -new equipment..

o After implementing a rew schedule on and arrdngemerit of
] the play area, the clags collects further- dhta to de-

r
v
v
.,/

e~

termine the effect of' their changes.

e Students discuss how they feel about the new look and use

3

of their play area and whether they enjoy it more’than
before work on the* challange was initiated.
‘ _ ® See glso SCIENCE list:

Inférrlng/Predlcting/Formulatlng,
Testing HypotheseS/Modellng. .

Organizing and Processing Data .
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Trying Out Varidus Solutions and
Evaluating the Results, Testing
Hypotheses (cont.)

Communicating and Displaying Data or
Information

. Working to Implefient Solution(s) Chosen
- by the Class

4

Making Genéralizations’That Might Hold True

Under Similar Circumstances; Applying
Problem-Solving Process to Qther Real

Problems

.

See also SOCIAL SCIENCE list: Inferrlng/Predlctlng/
Formulating, Testing Hypotheses. ) /

»
< . H
-
.

Students draw a histogram to show student measurements.

- Children prepare har graphs.and line dharts to show and

compare the use of different pieces ofcoplay equipment
‘by childfen of various “ages.
Students draw scale layout.of play area. Cow
Students’ inform their schoolmates of the, changea.
See also’MATHEMATICS list: Graphing; Scaling. ©
See also SCLENCE and SOCIAL SCIENCE lists: , Conmunicating,
Dlsplaylng Data. , . .
See also LANGUAGE ARTS list.

v . ) . - . r

Children make pﬁgééntation of their propésed’changes and
additions to the play area to the principal and/or PTA.
Students reofganize the play area and its scheduled use.

° &

Students who havé drawm graphs to dieplay data in one
instance moxe readily draw’ graphs in other instances.
Students working ‘onp Play Area Design and Use apply skills

‘they have acquired to their work on Mass Communications.
See also SCIENCE 1list: Generallzzng/Applyzng‘Process
~ to New Problems. : ‘ : )
Sée also SOCIAL .SCIENCE list: GeneralizingyApplying -
. Process to Daily'Life. i : -
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ACTIVITIES IN PLAY. AREA

-~

Basic Skills .

° Classifying/Categorizing -

T
s

Computation Using Operations:
Addition/Subtractfon

»

¥

DESIGN AND USE UTILIZING MATHEMATICS

P

LN :

. Categorizing characteristiés or properties of construction
‘materials.

e Categorizing characteristics of construction materials~§n
more than one way. !

e Distinguishing sets and subsets of quantitative Aurvey
data on preferred play activities and- equipment.

® Using the concepts of sets (subsets,.unions, intersections)
fo termining' the .arrangement of the play area based
‘on student preferénces and dgta on equipment.

. Establishing categories, such as tall,.medium, short for <
height data, when determining whether equipment is | .
appropriate for a given student size.

o See also SCIENCE liSQB Classifying.

® See also SOCIAL SCIENCE list: Observing/Describing/
Cla551fy1ng. S } ’

& - & X . ' e ’ .

o Counting votes to" decide which play area problem to work
on-first.

e Counting survey data or questionnaire data on preferences

for play activities or equipment.

® Counting the number of people.who use different pleces
of equipment at certain times jof theﬂday.

e Counting to read scales on measuring instruments, such
as meter sticK, yeighing scales.

e Counting by sets to find scales for graph axes,

dounting the number ofﬁminuzes different"children use
* different pieces of equipment.

"
1 . 'Y

N
’ )

e Adding one-, two-, or three—digit whole-numbers to find

.the total: tally of children using the play area or'‘the
total measuremerit of 'the available spaE

® Adding minites and seconds when timing how long it takes.
people to use the slide. S

‘0 Subtracting distance, measurements to 8ee how much room is
left after game courts are painted on*a concrete section
‘of the play” ‘area. .. - :

e Subtracting One—, tyo~, or three-digitxwhole,numbers to

' find ranges for ‘b 1ght data.
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Computatign Using Operations: N
Addition/ ubtraction(Xcont V)

o, l )

!

Computation Using Operations:
Multiplication/Division

Computation Using Operations:
_ Fractions/ tios/Percentages

A

‘ \*:fT.Lﬁﬁ‘“h-ni‘

-

o Subtracting one-, two—, or three-digit whole numbers to

find measurement differences between students in the
class; between students in different grade levels.

e Subtracting one-, two-| /fpr three-digit wholé numbers to

determine the amounc' measurements deviate from
the median or mean ‘measurement. )

e Subtracting one-, two-, or three-digit whole numbers to

i find ranges for graph axes, for measurement data, or
to compare sets of data.

-

i ‘

e Using multiplicatioh and division to increase or decrease

meaﬁﬁrements for srale drawings or scale models.

'y Multiplying whole numbers to find the total measurement of

materials needed to construct proposed equipment.

° Multiplying or dividing to find a scale for graph axes.
. Multiplying and dividing one-, two-, or three-digit whole

numbers Lo convert'from one unit of measure to anotier,
such as ters to Centimeters, inches to feet and vice
versa. 3

e Dividing to calculate ratios, fractions or percentages,

such.as adount of, use per square meter, cost per
person using equipment. .

e Dividing one-, two-, or three—digit whole numbers to

e Using mixed numbers to perform calculations, such as

determine the mean height or mean weight.

2
J

determining measurements of the play area.

e Changing fractions to higher or lower terms (equivalent

® ®
.

fractions) to perform’calculations, such as calculating
dimensions for play area equipment.

Using fractions and ratios to convert from one unit of
measure to another, such as centimeters to meters.

Calculating percentages, suth as the percentage of stu-
dents who prefer one type of equipment to another.

Using ratios to: :incredse or decrease measurements for a
scale drawing of thd play area or a scale model of a g
piece of equipment.

Using fractions“inlmeasurement, graphic comparisons, scali
drawings, or scale models.

Calculating actual measurements from scale drawings using _«”

the ratio of the seale ‘drawing. .
Using slope diagrams to’%empare ratios and fractions, such

as comparing the space ‘equipment takes up with the number
of children who can use it at a given time.

PN
.

o 1mg
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Computation Using Operations:’ e Adding, subtracting, multiplying, and diyiding dollars an )
Business and Consumer Mathematics . cents to analyze costs of building play area equipment.

Money and Finance \ ! ® Gaining experience with finance: sources, uses, and

&
.

limitations of revenues for improving the play area.
e Using comparison when shopping for materials. L
. \ . @ Using slope diagram to compare cost of each piece of
equipment vs. use.

-

Measuring e Converting from one unit of mé§sure to another, such as
metexs to centimeters. * . .
. e Using standard (centimeters, meters) and neonstandard .

(string lengths) units of measyre to determine the
dimensions of a play space. v .
® Reading meter sticks or other measuring divices accurately.
e Timing--using a wristwatch--how lon different children
must wait to use certain pieces og equipment,
¢ See also SCIENCE 1list: Measuring/Collecting, Recording

Data.
e See also SOCIAL SCIENCE 1ist: Collecting, Recording
Data/Measuring,
Comparing Q‘Comparing quantitative data, such as measurements’obtained

by using a meter stick and a tape measure.
e Using the concept of greater than and less than in making .
comparisons. ‘ '
e Comparing the mean, mode, and median of \measurement data.
X e Comparing Jualitative with quantative data, such as the
R ' appearance of the play area, (large, small) with its
actual measurements. . |
Comparing estimated or predicted measurements with actual
. Play area measurements. )
® Comparing fractions and ratios using a slope| diagram.
® Comparing data graphically, such'as a histogtam showing
. the number of students with various. knee~to-floor
. N . Mmeasurements.
. i ° Sek also SCIENCE 1ist: Aanalyzing, Interpreti
e See also SOCIAL SCIENCE 1ist: Analyzing, Inteypreting
. Data, ' v

-~ . 0

t
.

Estimatiné/Approximating/Rounding Off ° Estimatiﬁé the number of people who would use a \piece of
play equipment if purchased.

e Estimating measurements of the play area, size of equip-
»  +ment, the amount of space needed for a certain game, or
the cost of specific pieces of equipment. |
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.Estimating/Approximating/Rounding off o Determining when a measurement is likely to be accurate
(cont ) enough for a particular purpose, for example, accuracy
required in measuring the dimensions of the play area
for a scale' drawing. \
» e Rounding off measurements while measuring various body
parts.
\ e Rounding off data after measuring dimensions of the play
R area or a piece‘of play apparatus.
e Using apprqfimation in constructing play equipment. x

5 : ' - :

Organiziné Data ! e Tallying on bar graphs or histograms.
) e Ordering real -numbers on’a graph axis.
e Ordering measurements of floor-to-knee length from
smallest to largest.
e Ordering inchés, feet, yards or centimeters, meters.
. o See also SCIENCE list: Organizing, Processing Data.
- o See.also SOCIAL SCIENCE list: Organizing, Processing
Data. R

Statistical Analysis e Interpreting bar graphs, histograms. .
) o Determining total range of body measurement- data.

‘ e Finding and comparing the median in an ordered set of

\ L measurement data, such as weight and height data.
: o Recognizing a pattern in the distribution of measurements
collected from a large number of people.

o Assessing predictability of a larger sample (all
intermediate-grade children) based on results from a
smaller sample (one class of intermediate-grade

[0
' .

children).
¢ e See also SCIENCE list: Analyzing, Interpreting Data.
, ) ® See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data.
\
Graphing ) o Using alternative methods of displayfng data, for example,
, - \ charts and graphs.
e Making a graph form--dividing axes into parts, deciding |

e Representing data on graphs. '
e Bar graph--number of children using various pieces of
.equipment during a certain time pexiod.
. e Conversion graph--converting meters to feet to pur-

on an appropriate scale. . I
chase wood for construction of equipment.
|

o ' 193 S | .'.194
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3 .
. } Graphing (cont.) /

/

3

Spatial Visualizatiqn/Geometry
\ .

»

, \
Areas of Study

Numeration Systems »

L4

Numbet Systems and Properties

S ‘ ;lf}fi

A

® See Computation Using Operations.

B - - 0

e Cumulative distribution graph--total number of
students who used the play area for certain lengths
of time or less.

e Histogram--different number of children who use the
play area for certain lengths of time.

® Line chart--use of various pieces of equipment
according -to "grade ‘level.

" @ Line graph--time spent waiting in line for a slide

vs. the length of the line. oo

' Sca¥ter graph--the grade level of a class vs. the
amount of time the class spends on the play area,

* @ Slope diagram-~-the Eatio of space required by -

different pieces 6f equipment to usage of it
during recess. . )

Obtaining information from graphs.

See also SCIENCE 1ist: Communicating, Displaying Data.

See also SOCIAL SCIENCE 1ist: Communiéating, Displaying
Data, . ) R . :

/ . .

Drawing or constructing a design or model of a piece of
play equipment. '

Using geometric figures to understand and utilize
relationships such as grea to perimeter for the play
ared. .

Using stand mensurational formulas, for example, w,

A =L x W (Area = Length x Width).

Measuring and constructing scale layouts using rulers,
compasses, and protractors. !

Using spatial arrangements to convey information on the
best arrangement of equipment/game areas on the play-
ground. . .

Making a flow diagram of traffit patterns that develop
during times of heavy use on the play area.

RN

1

Using the decimal.system in measuring play area dimensions
for a scale drawing. .
Using fractions in measuring the a%ea to be covered by a
piece of equipment. . ) .
Usidg the decimal system in calculating costs of materials
such as paint, lumber, small %quipment.

P
- -
N
o




Denominate Numbers/Dimensions s

Scaling

/

. . » .
Symmetry/Similarity/Congruence

-

Accuraty/Measurement Error/Estimation

~.. A

Statistics/Random Processes/
Probability

Graphing/Functions

Fraction/Ratia
/‘.

Maximum and Minimum Values

Equivalence/Inequality/Equations

Money/Finance .

+

Set Theory

e See Measuying.

A

o-Finding an appropriate scale (propprtion) for the scale

<« drawing or scale model.

e Using a scale to draw and make representations in the
scale drawing or scale model.

e Making a scale drawing of the play area or a scale model
of play equipment. .

o Deriving information from scale drawings of the play area
an&tgcale models of equipment.

L}

e See Spatial Visualizatieﬁ/ceome

Y

Lo~

o See Measuring and Estimating/ApHroximating/Rounding Off.

[

e See Statistical Analysis.
' ) ) N
e See Graphing.

e See Computation Using Operations:

Fractions/Ratiosy '
Percentages. )

.

o Minimizing cost in recommending changes in the design of
the play area.

% Maximizing usage of epace in recommending changes in the
arrangement of the play area.

® See Comparing and Computation Using Operations.

-

e See Computation Using Operations:
Mathematics/Money and Finance

Business and Consumer

e See Claésifying/Categorizing. .

195




ACTIVITIES IN PLAY AREA DESIGN-AND USE UTILI%ING SCIENCE

v ' . '
- Process ' . .
Observing/Describing - .| - ® Observing and describing the physical arrangement of the
play 4rea. N
e Observing and describing use of the play area by children
of different ages: 8
e Observing that accidents ‘occur in overcrowded areas.
e .See also-SOCIAL SCIENCE list: Observzng/Dsscrlblng/
Classifying. .

-

3

4

Clagsifying ) Classifying play according tg the type of activity it is,
. ’ for example, the jungle gym and circular ladder climb.

both provide opportunity for climbing.

Determining which portions of the play area are heavily
used and which are not. !

See also MATHEMATICS ,list:. Classzfylng/Categorizing.

See algo SOCIAL SCIENCE list. Observing/Describing/
Classifying. ‘

' ' ‘ ~ .

A

+ Ldentifying Variables ' Identifying the usageL cost, and space occupied-as
i

. ) variables to be con

equipment.

Identifying the number of children who use each piece of
equipment as one of the things to be measured.

Identifying the age of the children as one of the things
to be controlled.

Identifying scheduling and arrangement as two of the
things to be changed to improve the play area.

See also SOCIAL SCIENCE List: Identlfylng Problems/
Variables.,

o 7

dered in selecting

Defining the area taken up by the swings as that which
extends, one meter beyond the supports‘and includes. the
distance (arc) traveled by the swings.

Defining the usage as the number of students wh? use the
equipment in one recess. period.

Defining the length of the play area as the number of o
clicks of the trundle whee rolled along one side of
the perimeter of the spacei '

'

<00




e o \ K : a .‘ .

: . Man;;ulﬁiing, Contrniling ‘V. e Collecting measurement and/or ueage data according to
. . Variables/Experimenting’ T specified procedures. .
\ v v . Sy e Changing the arrdngement of the play area without changing
- ' : > \ . the schéduling. |
: : ©
o ’ ! \ o’Comparing usage and space of pieces of equipment that cost

the same amount. .
s Testing each equipment design model for overall atrength
) T *  and stability.

‘ ‘ "%\ e See also SOCIAL SCIENCE 1ist: Manipulating, Contrelling

o \ Variables/Experimenting. . R
Designing and Constructing =~ ~ e Designing and conetructing meaauring instxuments-in the
Measuring D‘.cea and Equipment Design Lab, for example, trundle wheele,-met:er sticke.

. ' - »
Inferring/Predicting/Formulating, o Inferring from a hisfogram that certain “rund‘aietances“
Testing Hypotheses/Modeling v will bé appropriate for ali the 'studénts in the school,

T . o Hypothesizing that .the to 1 \\h the play area will
, . ! ’ be increased if certain changes in arrangement are
] ’ : . made.

- oL < o Making scale layoute of different possible play area

- * arrangements to determine which best suits. their need.
_ o See also SOCIAL SCIENCE 1list: Inferring/Predicting/

= Formulating, Testing Hypotheses.

’
¢ ¢

Meaau;ing/Collecting, Recording Data .o Meaeuring the play area in order to conatruct a scale
‘. . : layout. O .
' Measuring the space taken up by pieces of eguipment.
Measuring distance from floor to knee with meter sticks;
. v v ' reading results accurately.' .,
. ' Tallying the number of atudents who usge each piece.of
.. - equipment.
- . Recording meaeuremente in an organized manner.
‘ \ See also 'MATHEMATICS list: Measuring. ' .
. , o See also SOCIAL SCIENCE, liat‘ Colelcting, Recording Data/

2
-
(B ]

N

3
°

e . Measuring. ' ' .
. O ’ . s v “ 3
Oxganizing, Processing Data . * e Ordering play area usage data according ta time of day o

.- +, and day of -week. .
. i _ . . .. Tabulating measurements of the play area and’ the equipment .
¥ . ‘ . before comstriicting a, scale layout. '
> : , T " @ See also MATHEMATICS list: Organizing Data.
215y . K See“alad SOCIAL SCIENCE list: Organizing, Processing Data.
"J.I v w ' ) -
. . e A " : r)O‘) ‘ ' X
o s Sl : sqw o . ‘ - i ‘ ~ L
atr o oy - . ‘ - t !

o .- . . .
AN . . P . R : \ ' N ,
R . R . . PN . o (’Qi




S
) ‘ . e ,
Analyzing, Interpreting Data . Calculating the average use of certain pieces of play
equipment during recess for the entire week.
’ : e Analyzing data on cost, space, and usage of equipment
“ /f:, . to determine best arrangement for play area.
e See also MATHEMATICS list: Comparing; Statistical '
. ) Analysis; Opinion Surveys/Sampling Techniques; Graphing;
P ) . : Maximum and Minimum Values.

Reporting data to the! class.
Representing quantitativ on graphs or charts.

‘See also MA TICS 1ist: Graphing.

OCIAL SCIENCE 1ist: Communicatipg, Displaying

» Comnunfcating, Displaying Bata

»

See also LANGUAGE ARTS 1ist. ° .
- ad N L

- .

Generalizing/Applying Process.éé

e Using knowledge acquired from. working on one -aspect of the
Yo New Problems . ‘%

play area to help golve other problems associated with

play ‘area design and use.
Applying skills acquired from work on Eiz;aArea Design
N and Use.to work on Mass Communications or other USMES
" " units.
See also .SOCIAL SCIENCE list: Generalizing/Applying
- Process -to Daily Life.

-~

" Areas of Stu&y .

Understanding the concept of ‘a unit of measure.

Selecting the best:instrument to use ‘to measure large
distances, body parts, and equipment, e.g., tape

. - . ) : measure, meter stick, weight scales.

Measuring the amount of space required for various pieces .
of piay equipment. .

Measuring perimeter of Elay area using trundle wheels, .

Using stopwhtch to measure waitifig times at various pieces
of equipment..

e ) L o Sée also MATHEMATICS list: Measuring.

N ) . . ,

Measurement

~
-
o .

5
®

-.‘

Motion

Observing that the force of one child pushing another on
a swing is transformed into the motion of a swing.
Observing that a bigger force applied to a ball results

in the ball travelling faster and farther.




~ ‘ . . *
Circular Motion e Observing, that the ‘back-and-forth métion (force) of
' pushing a merry-go-round is transformed into the

, circular motion of the merry-go-round.
e See also Force.

s [ o <
k)

\

Force e Observing that more force is rieeded to start or stdp a ,
) . heavier person or object than a lighter'one. .
- e Observing that it requireé force to start or stopa

swing, throw or‘catch a ball.
) o Observing that force can be multiplied by using a lever,
. as when batting a ball.
- . o Observing the differences between poweﬁ\and manual tools
' whén making measuring instruments in the Deésign Lab;
observing that power tools multiply*force or increase

speed. :
! e Obgerving that force must be exerted to hammer nails into
. wood, noting that the hammer multiplies the ﬁorce that
. is exerted. A

o See also. Motion. . . \

. \ . .
.

“

Centripetai Force ‘ e Observing that an inward foree is reqéired to make a Jump -
- . rope move in a circular path. The force required is
. \ . greater the heavier or longer the jump ‘rope is.

e Observing that one tends to fall outward when riding on a
mexry-go-round because the merry-go-round pulls one's
' - body from a straight-line path; observing that this
tendency increases as the speed of the merry-go-round
increases. C R :

o

Momentum/Inertia - ) Observing that objects at rest do not move until a force
. . . acts upon them. f}
o Observing that swings take longer to stop .1f they are
going faster (the momentum is greater). :
. o Observing thiat when two people or objects collide, part of “
*  the momentum of one object is transferred to f?e ther
object.
e Observing that when a\ball is batted, the momentum of" the
M swinging bat is transferred to the ball.

Friction ) Observing that swings stop event&ally because of the
) R ~ frictional force exerted by the air and by the swing.
, v support. , ,7[,

ot




Friction (cont.) N

Weight

Solids, Liquids, and Gaseg

States of Matter

Y

Properties of Matter

-

W

115 -
e Observing that the smoother the slide is, the faster a
person goes down it. .
e Observing that a blade becomes warm when vigorously
sawing a piece of wood befause doing work against the ’
force of friction generates heat. .

4

e Observing that play equipment must be stronger to suppbrt

more weight. .
e Observing that persons 1light in weight must sit farther

from the center of a geesaw to balance a heavier person.
e Observing the higher a slide is, the faster a person

goes because his/her weight is exerting a force over

a longer period of time.

- ' !

-

’
¢ Observing that mechanical work and energy are involved in
~  using play area equipment, for example, pumping one's
legs while swinging enables ome ‘to go higher.
® Observing that hitting a ball harder (exerting a greater
force) requires more work and energy.
® Observing that saber saws are faster than hand saws for
" cutting Tri-Wall or lumber and that they transform
electrical energy into mechanical energy. ‘ ‘
e See also Motion and Force. o

\

\

e Observing that glue is available in liquid or solid form
with different properties.

-® Observing that a solid stick-of glue is turned into hot

liquid glue by'usiﬁt a hot glue gun.

®

e Observing the effects of physical and chemical wear on
'materials, ‘for example, rusting of metal play equipment,
wearing out of seat swing, wearing off of paint,

o Investigating the effects of time and weather on materials.

Y

‘e Observing that different construction materjals, such as

. lumber and Tri-Wall have different properties that make
‘them useful for different tasks. .
e Obgerving that different ground covers such as grass or.
concrete have different properties that make them"
useful for different activities.
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-

-

Anatomy/Ph§siology

“

by l-

Ecology/Environment

4

©
v

e Recognizing that utilizing space for a play.area affects
other aspects of the enviromment, such as walkways,
trees; shrubs. .

e See also SOCIAL SCIENCE-Tist: Geography/Physical

Envir ontyen t. ‘.

i Ce
e Measuring various body parts, such as height, knee—to—f&obr.
e Recognizing that differences in human proportions
necessitate different equipment dimensions, for example,
swings at several heights from the ‘ground, ¢limbing
apparatus with differently spaced ladder rungs, size
and weights of baseball bats, space needed fon a baseball

field.
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ACTIVITIES IN PLAY AREA

o

Process a

L]

<

Observing/ scribing/Classifying e Organizing and classifying sets of ideas, activities, or
' information.

e Observing and deseribing difficultfes resulting from
scheduled use of the play area.

e Classifying play area problems.

° Describing the various behaviors of children on the play/
area that cause accidents. ‘

o See also MATHEMATICS list: Classifying(Categorizing.-

o See also SCIENCE ldst: Observing/Describing; ‘Classifying.’

4 v . L

N

Identifying Pro%lems, Variables ° Identifying different attitudes students have toward their

. . play area. ) .
'*““wek . ¢ Identifying problems with the play area.
e _® See also SCIENCE list: Identifying Vatiables.

x
-

Manipuldting, Control ng Variables/ ° Standardizing'measﬁring methods among the students.
Experimenti " @ Conducting trials on use of the play area with revised
scheduling without cqanging physical arrangement of
the space; comparing this -data with that collected
before changes were made. .
e See also.SCIENCE list: Manipulatlng, Cbntrolling
Variables/Experlmenting.

Inferring/Predicting/Foxrmulating, e Inferring from results of opinion surveys the types of
Testing Hypotheses . play activities that should be planned.
® ﬁypothesizing that rescheduling the use of the play area
will reduce overcrowding.
e Conducting trials based on new/different schedules'to
determine whether solution makes a difference. *
e Choosing best method of play area scheduling, -
® See also SCIENCE list: Inferring/Predicting/Formulating,
Testing Hypotheses. ' '

[

o Using voting procedure to determine preferences.

® See also MATHEMATICS 1list:. Counting; Measuring.

e See also SCIENCE 1ist: Measuring/Collecting, Recording
Data. ' "
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Generalizing/Applying Process to

x Daily Life

Analyzing, Interpreting Data

N

e Ordering resul}s of opinion survey on preferred equipment

lo Comparing quantitative data such as survey results. . .
‘o Comparing qualitative information gathered from various

*

e Tallying votes for types of activities to offer on the. .
play area.

e Tallying opinion survey or questionnaire data on attitudes
towards play area géfore and after changes have been
made. J 1

from most popular to least popular. .

@ See also MATHEMATICS list: Organizing Data. g -

¢ See also SCIENCE list: Organizing, Processing Data. .

’
.

M .
\ - ‘,

sources, such as consumér information on different
brands of the same equipment, ' .
o Evaluating the way ‘the opinion survey was administered,
- the size and makeup of the sample.
e Comparing’data obtained from different groups of people : ‘
- or from samples of different size. ) .
) 3na1yzing data on scheduling and usage to determine a C e
. better possible schedule. . e . .
e See also MATHEMATICS list: Comparing; Statistical . A
Analysis; Opinion Surveys/Sampling Techniqués; Graphing;
Maximum and Minimum Values. P, .
5 Sge also SCIENCE list:! Ana1y21ng, Intexpretlng Data.

s o~ b, )
N R
kL) [N

o‘Reporting group activities to the class.

e Representing survey data, such as preferences about play
equipment, on graphs or charts.

e Making charts or graphs. that can'be easily understood and

will ‘have maximum impact on intended audience, e. g., ) T

principal or school board. . ; .

o See also MATHEMATICS list' Graphing. .

® See also SCIENCE .list: Communicating, Dlsplaying Data. N

e See also LANGUAGE ARTS 1list. . \ ‘

.

F ; L

¢ Using the knohledge acquired from improving one aspect of

the play area to help solve other associated play area S
problems, such as storage and distribution of small
equipment. "
® Applying one's knowIedge of opinion surveys to surveys on '
" other.problems. - ,
o Offering suggestions for improving public p1aygrounds to
' city park authorities.
o'See also SCIENCE.liBt' Generalizing/hpplylng Process to
© New Proble:nq l

- -
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Attitudes/Values

»
.

Accepting Responsibility for Actiong o Making sure that various tasks, such as measuring the

and Results play area, duplicating survey forms, are done.
: ' ' ' o Scheduling hours and people to collect -data on the play-
) ) ground or to administer opinion surveys to various
- - 'classes.

‘ e Scheduling and giving presentations to persons in author-

ity, such as the principal to obtain approval for
- T~ proposed changes on the play area.

~
-

-

Developing Interest and Involvement in . Promoting-changes on the play area to reduce overcrowding

Human Affairs . - ;and accidents and increase the enjoyment of it by

: ' . ‘Q; schoolmates._' - .
Recognizing the Importance of . ® Recognizing that they can improve conditions on their
Individual and Group Contributions . , play area. "/
to Society ... Recognizing that their improvement of the play area will

. : he1p the whole schoel as well as themselves.\
o T e AsBéssing the effects of group act}on on school regula-

: ~ 4. . tions and schedules. . _ ‘
Developing Inquisitiveness, Self- ® Conducting group sessions with help from the teacher.
Reliance, and Initiative ‘ - e Dealing with various merchants to obtain supplies, for
) .. example, construction materials.
’ " e Finding their.own solutions to problems encountetred in

. i addition to thé“main problem of the challenge.
e Choosing and’ developing the best way of presenting a plan

« to the principal.
e Learning to use different ways of obtaining needed infor-
% . e N mation, for example, writing letters or using the
bt telephone. - ) -

. -
"'"a. ' N .

Recognizing the Values of Cooperation, ¢ Finding that work on improving the play area progresses
Group Work, anﬁ Di sion of Laboy """ mofe rapidly and smoothly when they work in groups.
. > . " o Eliminating needless overlap in work. :
e Finding that work is more fun and proceeds more smoothly
' X when people cooperate.

\

»

1]

Understanding Modes of Inquiry Used . ° Using scientific modes of inquiry to investigate and solve ,

in the Sciences, Appreciating their play area problems.
Power and Precision . e Using. data, ‘graphs, and other supportive material to con-
2}3 E{{ o . vince other people that a proposed solution be accepted.
L ‘ ' : '

. ) N 0 ‘ »
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'Underptanding Modes of Inquiry Used
in the Sciences, Appreciating Their
Pover and Precision (cont.) ..

U ; L.

,Respectiné the Views, Thoughts, and
Feelings of Others

[ M . ’

S

Being Open to New Ideas,hnd
Infogmation

AN

-

. Learning the Importance and Influence

*

TR AT T i - e

e

e Seeing that various play area.arrangements can be tried
by using scale layouts.
e See also MATHEMATICS and SCIENCE lists.

e Considering all suggestions and assessing their merits.

o Considering the opinions of others when proposing a change;

conducting opinion surveys to help determine which small
equipment should be purchased.

. Recognizing differenceg in values &ccording to age, ex-
perience, occupation, income, interests, culture, race,
religjion, ethnic background.

e Recognizing core values of daily living: fair play and
justice, -free speech, opportunity for decision making,
opportunity for self*respect, freedom of choice, right
to privacy, acceptance of the life styles of the

lad community, group identity.. .

-

° Considering ideas and suggestions from other students as
well as. other ways of doing various tasks.
e Recognizing the importance of information obtained from
= different sources, such as, fire department, catalogs,
. opinion survey data, principaiam

“a

° Realizing that preferences for various play area arrange-
ments reflect the values of each individual, as in
deciding whether to use some of a grassy area fot'a
piece of playground equipment.

- 1

¢ Investigating costs of equipment for play area use vs.
use of equipment and budget restrictions.: ot

e Gafning experience in. record keeping and comparative

| shopping for materials, retail and wholesale prices,
discounts.

e Gaining experience with finance:
limitations of reveénues for the purchase of play area
equipment. - b

o Assessing preferences, characteristics, etc., of users.
(i,e., classmates) through surveys ox questionnaires.

L Y
’

0 S
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Political Science/Government °
Systems

Recent Local History

1

D e Y SRR T e )
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Social Psychology/Individual and
Group Behavior

o

-

Sociology/Social Systems‘

i

~

121

) . Investigating and changing the physical environment of the

play area.
e Making and using maps of the play area, school grounds,
ete. . )
e Observing that people behave differently in different en-
* vironments. '

o Recognizing that redesigning the physical ehvironment
changes the way people use it and interact with one

another in it.

e Establishing rules for use¥of the play area. ‘-~f

o Investigating systems of‘administration and control.

o Investigating regulations and policies affecting plafined
changes on the play area. :

e Getting in touch with and working with school authorities

. to obtain permission to carry out play area improvements.
A/\

e

' X . , )
# & Investigating previous attempts to change the play area.

e Investigating previous ownership and use of land.

By
% v

‘ o Recognizing and using different ways of approaching *

different groups, for example, a presentation to school~
mates would be different tnan one to the PTA of the
school.

e Recognizing the need for leadership within ,8mall and

> large_ groups; recognizing differing capacities of indi-~
viduals for various roles within groups.

o Analyzipg the effects of a small group making decisions
for a larger group. * *

b

o Considering the integral, related nature of a community
",.and its physical or recreational surroundings as a
 factor in the problem of making the play area a better
place.

¢ Devising a system of working cooperatively in small and
large groups.

o Investigating problems ﬁd making changes that affect not
only themselves but society--other students in the '
school, people\in thé community. °

o Working within established social systems to promote
changes on the play area.

.ot

-
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Sociology/Social Systems (cont.)

e Experiencing and understanding differences in social
systems in different social groups (children and

‘adults, women and men).
® Recognizing that there are many different social groups

and that one person belongs to more than one.

VX Doy b fesh T e TS e,
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Bagic Skills

Reading:

ACTIVITIES IN PLAY AREA§DESIGN AND USE UTILIZING LANGUAGE ARTS

\

’

Literal Comprehension—-Decoding

Words, Sentences, and Paragraphs .

4 ~ ’,

Reédiné}

. Oral Langusée:'
Speaking

W . * Qral Language:
7 Listening

- ‘ *" Oral Language:
Memorizing

€

* Written Language:
Spelling

C 223

<
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_ Critical Reading--Comprehending
| Meanings, Interpretation

® Memorizing portions of oral presentations.

) Using correct spelling in wrfting.

’

. - -
.

123

i -

¢ -

e Decoding words, ‘'sentences, and paragraphs while reading S.
catalogs of play area equipment; while reading school.
+ schedules and regulations; while reading drafts of
'proposals, presentations, letters. .

o Obtaining facgual information about play area ‘equipment, = ¥
first aid, ete.

e Understanding what is read about play area equipment,

.first aid, drafts of proposals to change play area de-
sign and/or use.

L . -

— e

° Offering ideas suggestions, and criticisms during discus—

sions' in small group work and class discussions on
probléms and proposed solutions.

e Reporting to class about data collection, scale drawing

activities, construction, ete.

¢ Responding to criticisms of activities.
® Preparing, practicing, and giving effective oral presenta-

tion to principal or PTA requesting funds to improve
the play area or permission to make changes.

o Using the telephone properly and effectively to obtain .

information or to invite a resource person to speak
to the class.

o Conducting opinion surveys about possible play area

activities. -

® Using rules af grammar in speaking.

o Conducting interviews of schoolmates.
e Following spoken directions.’
e Listening to group reports. ) -

!

[
- .




Written Language:
Grammar—-Punctuation, Syntax, Usage

Written Language:'
Composition

Il

°

Study Skills:
Outlining/Oxganizing

Study Skills: i
Using References. and Resources

Attitudes/Values

AppreEiating the Value of Expressing
- Ideas Through Speaking and Writing -

»

e Using rules of graﬁﬁar %n writing. L/

w

e Writing to communicate effectively:’
. o preparing written proposals and letters using notes,
data, graphs, chartq, etc., communicating need .
for proposed play area changes.

e preparing writeups of play area rules to go with new
or old play equipment.

e writing posters of new rules for the play area.

e writing opimion surveys for schoolmates, devising
questions to elicit desired information; judging
whether a question is relevant and whether its
fleaning is clear:

Taking notes when.consulting authorities or books about
play equipment design and construction, safety,
regulations. '

Developing opinion survey;-ordering questions around
central themes, such as preferences for play activities.

Planning presentations, data collection schemes, ‘etc.

Organizing fdeas, facts, data for inclusion in reports/
proposalg to other groups or presentation to principal
or PTA,

Using the library to research information .on equipment
design, construction, fire and safety regulations, etc.

Using the dictionary to Jocate words.

Finding an expert in physical design and use of space
and inviting’ him or her 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 oh making a scale
drawing, using tools, etc.

L

[

o Finding that classmates and teacher may app¥ove of an

idea if it is presented clearly. "
¢ Finding that the school will allocate money when presented
with an adequate (written or orgl) proposal.
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Appreciating the' Value of Written
Resources

.

Developing an Interest in Reading
and Writing

Making Judgments Concerning What

" 48 Read

A

Appreciating the Value of Different
Forms of Writing, Different Forms
of Communication

o Finding that certain desired information can be found

in catalogs and:other books on available play equipment
designs, costs, and regulations.

® Willingly looking up information on equipment designs,
. construction, costs, regulations, etc.
e Looking up -further or more detailed information.

e Showing desire ‘to work on drafting letters, reports, or
proposals.

. Deciding whether what is read is applicable to the
particular problem.
e Deciding how reliable the information obtained from
" reading is..
e Deciding whetheTr the written material is appropriate,
vhether it says what ig is supposed to say, whether it
may need improvement.

.
-~

.

e Finding that how infxrmation can be best conveyed is -
determined in part by the audience to whom it is

' directed.

° Finding that certain data ox information can be best
conveyed by writing it down, preparing graphs or
charrﬁt etc,

e Findi hat .certain data or information should be
wiitten down so that it can be referred to at a later
time.

¢ Finding that spoken instructions are sometimes better than
wiitten instructions, and vice versa.

-
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