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The USMES Project

42

\

‘ t

“(or "challenges

Unified Science$ and Mathematics for Elementary Schgsls:
Mathematics afd the Natural, Social, and Communications
Sciences in Real Problem Solving (USMES) was formed in re-
sponse to the recommendations of the 1967 Cambridge Cozﬁir—
énce on the Correlation of Sciencd and Mathematics in the
Schools.* Since its inception in 1970, USMES has been
funded by the National Science Foundation to develop and:
carry out field trials of interdisciplinary units centered
on long-range investigations of real and practical problems ’
") taken from the local school/community en-
vironment. School planners can use these units to design a
flexible curriculum for grades kindergarten 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 agsistance of univer-
sity specialists at workshdps and at occasional other meet-
ings. The work was coordinated by a staff at the Education
Development Center in' Newton, Massachusetts. In addition,

‘the staff at EDC coordinated implementation programs in-

volving schools, districts, and colleges that are carrying
out local USMES implementation programs for teachers and
schools in their area. . .
Trial editions of the following units are currently
available: ' ' y f
/ . » LI
* Nature Tr#ils >
Orientation
Pedestriqn Crossings
Play Area Design and Use -
Protecting Progérty 1
School Rules
School Supplies
School Zoo
.« . ..Soft Drink Design
Traffic Flow
Using Free Time
Ways to Learn/Teach
Weather Predictions

Advertising .

Bicycle Transportation
Classroom Design
Classroom Management
Consumer Research .
Bescribing People
Designing for Human Proportions
Design Lab Desjgn

Eating in School =
“Getting' There -
Growing Plants- .
Manufagtyuring

Mass Communications

% . M
L]
- ‘ -
L)

1 4

*See Goals for' the Correlation of Elementary Science and

Mathematics, Houghton Mifflin'Co.,.Boston; 1969,

¢ \




'USMES Resources

v ' ,

In responding to a long-range’ challenge, the students
and teachers often have need of a wide range of resources.
In fact, all of the people and materials in the school and .
community are important -resources for USMES activities. Th

addition USMES provides resources for both teachetrs and stu-

deqts A complete set of all the written materials compfise
the USMES library, which should be available in each sc ool
using USMES units. These materials include-- .

1. The USMES Guide: This book is a coﬁpilhtfon

of materials that may be used for' long-range
planning of a curricylum that incorpor

the USMES program. It describes the US

project, real problem solving, classroom
strategies, the Design Lab, the, units, and .
the support materials as well as ways that

* USMES helps students learn bﬂsit/skills.

~

2, Teacher Resource Books (one for each chal-
lenge): Each of these guides to using USMES
units describes a broad problem, explains how
students might narrow ‘that problem to fit

“their particular needs, recommends classroom
¢ strategies, presents edited_ logs from teachers

! whose classes have worked on the unit, and con- _ -

tains charts that fndicate basic skills, pro- !
cessges, and areas of study that students may
learn and utilize.: :
i . ——t—
3. Design Lab Manual: This guide helps teachers
and'administrators set up, _run, and use a , -
Design Lab--a place'with tools and materials
v in which the students can build things they . .
need for their work on USMES. A Design Lab 2
may be @ corner of a classroom, a portable . s
cart, or a separate room. Because many "hands- . .
' activities may take place in the classroom,
every USMES teacher should have ‘a ‘Design Lab
Manuai. . . toe

» 4. "How To" Series; These student materiils Pro-

vide information to students gbout specific N

problems that may arise during [SMES. units.
The regular "How To" Series covers problems
in measuring, graphing,. data handling, etc., .
and 1s available in two versions--a series of -

19 , S
is . v = .
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cartoon-style booklets for primary grades
and a series of magazine-style booklets with
more reading matter for upper grades. The

* Design Lab "How T;;/geries is available in
two illustrated cafd versions--one for pri-
mary.grades and one for upper grad?s. A ,com-
plete list of the "How To" Series can be
found in the USMES Guide.

- ) /5. Background Papers: These papers, correlated
with the "How To" Series, provide teachers
with information and hints that do not appear
in the student ‘materfals, A complete list
can be found in the ugMes Guide.‘/n

*6. cCurriculum Correlation Guide: By correlating

. the twenty-six USMES units with other curric-
ulum materials, this book helps teachers to
sdlntegrate USMES wish other school activities

and lfiiyns.

The pfeceding materials gre described in brief in the ) -
USMﬁéEbrqéhure, which can be used by teachers and admipis- .
tratd¥s to disseminate information about the program to

the®local community, A variety ‘of other dissemination’ and ’
implementation materials are also available for individuals
and groups involved in local implementation programs. The
~1inelude Preparing People for USMES: Aan Implementation
"Resource Book, the USMES slide/tape show, the Design Lab
slide/tape show, the Design'Lab brochure, videotapes of
classroom activities, a general report on evaluation.re- ¢
suits, a map showing the locations of schopls conducting ‘
local implementation of USMES, .a list of experienced USMES
teachers and university consultants, and newspaper and .
. magazine articles. . B

3

Because Tri-Wall was the oply readily available brand of «
three-layered cardboard at the time the project began, USMES
has used it at workshbps and in schools; consequently, ref-
erences to Tri-Wall can be. found throughout the Teacher
Resource Books. The addresses of suppliers of three-layered .
cardboard can be found in the Design Lab Manual., Ve

D » o .1:3




Introduction

» .

Using the Teacher Resource Book

-

11

{

When teachers try a new curriculum for the first time,
they need to understand the philosophy behind the curriculum.
The USMES approach to student-initiated investigations of
real problems is outlined in section A of this Teacher Re-
source Book. ,

Section B starts with a brief overview of possible stu-
dent activities arising from the challenge; comments on' pre-

.requisite gkills are included. Following that is a discus-

sion of the classroom strategy for USMES real problem-
solving activities, including introduction of the. challenge,
student activity, resources, and Design Lab use. Subsequent
pages include a description of the use of the unit in pri- "’
mary grades, a flow chart and a composite log that indicate
the, range of possible student work, and a list of questions
that the teacher may find useful for focusing the students'
activities on the challenge.

Because students initiate all the activities in response
to, the challenge and because the work of one class may dif-
fer from that undertaken by other classes, teachers familiar
with USMES need to read only sections A and B before intro-
ducing the challenge to students.

Section C of this book is the documentation section.
These edited teachers' logs show the variety of ways in
which students in different classes have worked 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 Book
and an annotated bibliography.

+Section E contains charts that indicate the compagative
strengths of the unit in terms of real problem solvi

,maﬁhematics, science, social 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
lists are based on documentation of activities that have,
taken place in USMES .classes. Knowing ahead of time which
basic skills and processes are 1likely to be utilized, teach-
ers can postpone teaching that’ part of their regular program
until later in the year. At that time students can study
them in the usual way 1f they have not already learned them
as part of their USMES activities. |

15




Real Problem Solving

“a
$§2

I

L

L]

h

- 1s an important skil) to be learned and that many math,

4 N .
If life bere of such a constant nature that
there were only a few chores to do and they were . »
done over and over in exactly the;sa way, the
case for knowing how to solve proklems would not
be so compelliny. All. one would havg to do would
be to 1ear3/how to do'the few jobs at the outset.
n

From then he copld rely on memory and habit.
Fortunately--or unfortunately depending upon one's

point of vigg--lifé is not simple and unchanging.

Rather it is“changing’so rapigily that about all’ we

can predict is that things yilf’be dffferent in the

future. 1In such a wqrld¥the ability to adjust .and

to solve one's problqmé is of baramount importance.* .

USMES 1is based on the.beliefs that real problem solving ;

scilence, social science, and language arts skills may be
learned more quickly and easily within the context of stu~ ‘
dent investigations of real problems. Real problem solving,
as exemplified’by USMES, 1mplzés a style of education which -
involves students in investigating and solving real problems.

It provides the bridge between the abstractions of the
SChOOI curriculup and the world of the student. Each USMES

nit presents a problem in the form of a challenge that is
interesting to children because it is both real and prac-

tical. The problem fs real in several respects: (1) the

problem applies to some aspect of student 1life in the school

or community, (2) a solution is needed and not presently

known, at least for the partiicular case in question, (3) the
students must consider the ehtire situation with all the
accompanying variables and complexities, and (4) she problem

is such that the work done b§ ghe students can lead to some
improvement in the situation.\ This expectation of useful ,
accomplishment provides the mptivation for children to carry

out the comprehensive 1nvesti§ations needed to find some ey, Y
solution to the challenge. ' ) ’ °

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

»>

L}

*Kenneth B. Henderson and Robert E. Pingry, "Problem-Solving

in Mathematics," in The Learning f Mathematics: Its Theory

and Practice, Twenty-first Yearbook of the Natiamal Coungil

of Teachers of Mathematics-(Washington‘ D.C.¢ The Council,

1953), p. 233. ‘ v

’
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The USMES Approach
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that- they devise may vary according to the age 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
important factors in the problem; observation; measurement;
collectionﬁof data; analysis of the data using graphs,
charts, statistics, or whatever méans the students can find;
discu$sion; formulation and trial of suggested solutioms;
clarifigation of values, decision making; and communications:
of findings to othets, 1In addition, students 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 conditioms.

To learn phe process of real problem solving, the stu-
dents must encountet, formulate, and find some solution to -
complete and realistic problems. The students 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’
coorg}nator and collaborator, not an authoritative answer-
giver. '

The problem 1s first reworded by students in spedific
terms that. apply to their school or cémmunity, ‘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 typtcal USMES class consists of several groups working on
different aspects of the problem. As the groups report
periodically to the class on theilr progress, new directiond
are itdentified and new task forces are £orhed 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
discovety-~learning concept. 1In the real world people have
access to certain facts ang techniques when they recognize

the need for them. The same should be true in the classroom.

When the students find that certain facts and skills are
necessary for continuing their investigation, they learn
willingly and quickly in & more directed way to acquire
these facts and skills. Consequently, the students should
have available different resources that they may use as
they recognize. the need for themy but they should still be
left with a wide scope to explore‘their own idéas and
methods.

)

(A




! Certain information on specific skills is provided by the
sets of USMES "How To" Cards. The students are referred
.only to the set for which they have clearly identified a -
need\and only when they are unable to proceed on their own.
Each!"How To"” Cards title clearly indicates the skill in-
volved--"How to Use a Stopwatch," "How to Make a Bar Graph
Picture of Your Data," etc. (A complete 1ist of the "How
To" Cards can be found in Chapter IX of the .USMES Guide.) y \
Another resource provided by USMES 1is the Design Ldb or
/ its classroom equivalent. The Design Lab provides a cen-
tral lacation for tools and materials Qhere devices may ge
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 jand may contain only a few tools and
supplies.: 'Since.thé beriefits of feal problem solving can be
obtained by, the students only if they have a means to fol-
low up their ideas, the availability of a Design Lab can be
a very important asset. ’
. Optimally, the operation of the school's Design Lab ,
should be sach as to make 1€ available to the students when-
ever they néed it.' It should be as free as possible from
et scheduling or. programming. The students use the Design v
b to try, out their own.ideas and/or to degign, construct,
test, and improve many devices initiated by their resbqnses :
to rhe USMES challenges, \While this optimim operation of
" the Design Lab may not always be possible due to various
limititions, "hands-on" activities may take place in the
classrogm even though a Design Lab may- not be available. e
, (A deta led discussion of the Design Lab can be found in ;s
-Chapter VI of the USMES Guide, while a complete list of "How
To" Cards covering such Design Lab skills as dawing, gluing,
+ . nailing, soldering,.is contained in Chapter. IX.) »
Work on |all USMES ‘challenges ‘is nqt, 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
. .8hould be noted that 1f fewer than ten to twelve students .
from the class are carrying out the invest}gag}on of a unit ‘\
challenge, the extent of thedir discovery and learning can be
expected to be less than if more ‘members of the class are.
involved. While it 1s possible for a class to work on' two
related uniks 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 -

chalienge is crucial to a successful resolution of the
. N - . ’ .
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. problem. Each challenge 1is designed so that the various
investigations will take from thirty to forty-five hours,
' . . . - depending on the age of the children, before some solution
g i to the problem is found and some action is taken on the
results .gf.the investigations. Unless sessions are held at
' least two or three times a week, it is difficult for the
- children to maintain their interest and momentum and to be-
. i / - come involved intensively with the challenge. The length 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 on the challenge
more frequently for shorter periods of time, perhaps fifteen -
. %B twenty. minutes, while older children may proceed better |
. / , by working less frequently for much longer periods of time.
. : Student interest and the overall accomplishments of the
) ’ I class in finding and implementing solutions to the challenge
i . - indicate when the class's general participation in unit
\, / activitjes should end. (Prematuke Q}gcontinuance of work
.. . on a specific challenge is often due more tg waning intetest
' . on the part of the teacher than to that of the students.)
s oo  However, gome students may continue work on a voluntary
s ' \ basis on one problem, while the others be identify
o - possible appfoaches to a er USMES chadlenge.

N « . ¢ v
. Importance of “the Challenge Although individual (or grivup) d¥scovery and student
’ l indtiation of investigations lis\th process in USMES units,,
_— this does not imply the constant encouragement of random
activity. Random activity has an important place in
) children's learning, and opportunities for it should be
‘ . made -available at various .times. -During USMES activities,
\ - however,-it 1s bpljeved that chilqsen learn to sol¥e real
‘problems only when théir efforts are focused qn finding
. some”solution to the real and practical problem presented
S ) L in the USMES challéngé. It has been found that students
' " are motivated to overcome many difficulties and frustrations
in their efforts to achieve the goal of effecting some
S R change or at least of providihg some useful information to
; others. Because the children's commitment” to ‘finding a
. solution to the "challenge is one of the keys .to successful 3
. . USMES, work, it 1s extremely important that t§e challenge be
s * 7' introduced: so that it is‘fccepted,by the class as an im-
‘o . portant problem to which they are willing to dgvote a con-
! . o + slderable amount. of time. ’ § Y
J 1 . » The challenge not only gotivates the childfen by stating
u/;j the problem but also provides them with a criterion for
, Judging their results. This criterion--if it works, it's’ '
o . right (or 4f it helps us find an answer to our problem, it's
EMC N . N
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a2 good thing to do)--gives the children's ideas and results
a meaning within the context of their goal. Many teachers

have found this concept to be # valuable strategy that not

only allows the teacher to respond positively to all of the
children's ideas but.also helps the children ‘themselves to

Judge the value of their efforts. )

With all of the above in mind, it can be said that the

teacher's responsibility.in the USMES strategy for open
' £

classroom activities is as follows:. .

- A}
-

1. 1Introduce the jhallenge in a Sggnlng 1 way
that not only adllows the children to relate -
it to their particular situation but also
* opéns up various avenues of approach.

2. Act as a éoordingtor and collaborator.\ﬁéssiét:
not direct, individuals or groups of st ents
. as they inveétigate.ﬂifferént aspects of the

problem. . P

3. Hold USMES sessions at least two or three times

a week so that the children have a chance to be-

come involved 1in the challenge and carty out

comprehensive fnvestigations. .. ‘

N

4. Provide the tools and Bupplies-neqessary for : .
initdal hands-on work in the classroom dr wmake )
axrapgements for the children to work in the ¢
D‘GS% Lab. v , > “

5. Be patient in letting .the children make their
olm mistakes and find their own way. ‘Offer

- assistance or point out sources of help for
specific information (such as the/"How To"
Cards) only when the+children betome frustrated
in their approach to the problem.- Conduct
skill sessions as necessary. . J

6. Provide frequégt opportunitiqs for-gtoup reports
and student exchanges ,of ideas 'in ciass dis-
cussfons. In most cases, studentswill, by
their own, criticql exdmination of the procedures
they have used, improve or set new directions

.. In their investigations. 4}

-
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7. If necessary, ask/appropriate questions to stim-

ulate the studemfs' thinking so that they will
- make more extenzﬁvé and comprehensive investiga-
‘tions or analysés of their ‘data.

8. Make sure that a sufficient number of students
(usually ten to twelve) are working on the
challenge so that activities do not become
fragmented or stall. 4 .

+ $tudent success in USMES unit activities 1s indicated by
the progress they make in find#ng some solution to the
challenge, not by following a particular line of investiga-
tipn nor by obtaining specified results. The teacher's
role in the USMES strategy 1s to provide a classroom at-
mosphere in which all students can, in their own way,
search out some soljtion to the challenge.

Today many leading educators feel that real problem
solving (under different names) is an important skill to ~
be learned. In this mode of learning particular emphasis
is placed on developing skills to deal with real ‘problems
rather than the skills needed to obtain "correct" answers
to contrived problems. Because of this and” because of the
interdisciplinary nature of both the problems and the re-
sultant investigations, USMES iq\ideal‘for‘hse 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. 1In
fact, as much as one-fourth to one-third of the total school
/program might be allotted to wotk on USMES ch‘ilenges.
Teachers.who have worked with USMES for several years have
each succeeding year successfully- assigned to USMES activ-

ities the legrning of a greater number of traditiopal /

skills. In addition, reports have indicated that students
retain for a long time the skills and concepts learned and
practiced during USMES activities. Therefpre, the time
normally spent in reinforcing required skills can be greatly
reduced if these skills are learned and practiced in the
dontext of real problem solving. '

Because real problem-solving activities cannot possibly
cover all the skills and concepts in the major subject
areas, other curricula as well as other learning modes
(such as "lecture method," "individual study topics," or
programmed instruction) need to be used in conjunction with
USMES in an optimal education program. However, the other
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~~—._ USMES challenge fntil later in the year. At that time stu-
t
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Ways In Which USMES Differs From Other

Curricula

—
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instrgction will be enhanced by the skills, motivation, and,
understanding provided by real problem solving, and, in
some cases, work on anWSMES challenge provides the context
%ithin which the skil\ls and concepts ofvglze major subject /
areas find applicatdon.

In. order for real problem solving taught by USMES to have
an optimal value in the school program, class time gHould be
apportioned with reason and forethought, and the sequence
of challenges investigated by students during their years in .
elementary school -should.involve them in a variéty of skills
and, processes. Because all activities are initiated by stu-
dents in response to the challenge, it is impossible to
state unequivocally which activities will take place. How-
ever, it is possible to use the documentation of gctivities
that have taken place in USMES trial classes,to schedule in~
struction on the specific skills and processes required by’
the school system. Teachers can postpone the traditional
way of teaching the skills that might come up in work on an

dents can learn ‘the required skills in the usual way if they

have not already learned them during their USMBS-activities.
These basic skills, processes, and areas of study are

listed in charts and lists contained in eagh Teacher Resource

- Book. A teacher can use these charts to decide on an over-

all allocation of class time betweer USMES.and traditional .
learning in the major subject disciplines. Examples of in-
dividual skills and processes are also given so that the

teacher can see beforehand which skills a student may en-
counter: during the course of his' investigations. These

charts anid 1ists may be found in section E.

-

As the foregoing indicates, USMES differs significantly
from other curricula. Real problem solving develops the
problem-solving ability of students any-does it in a way
(learning-by-doing) that leads to a ful} understanding of
the process. Because of the following differences,5§ome
teacher preparation is necessary. Some teadhers may have
been introduced by other projects to several of the follow-
ing new devélopments in.education, but few teachéts have
integrated all of them into the new style of teaching and
learning that real problem solving invo%ﬁes.

1. New Area of Learning--Real problem solving is a
new arba of learning, not just a mew approach or
a new content within an already-defined subject
area., Although many subjec¢t-matter, curricula
o / ;
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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 gkills needed for' the in-

vestigation 6f real and practical problems.

Learning the cognitive strategy required for real j .
problem solving is different from other kinds

of learning, . . ™
Interdisciplinary Education-—Real problem solv-
ing integrates thexdisciplines in a natural way;
there is no need to impose a multi-disciplinary
structure. Solving real and practical problems
réquires the application of skills, concepts,
and processes .from many digscip¥fnes. Jhe rumber
and range of disciplines are unrestricted and
the importance of each is demonstrated in work-. '
ing toward the solution of .practical problems. J

Student Planning--To Jearn the process of prob-
lem solving, the students themselves, not the
teacher, must analyze the prqblem, 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 gource of answers.

Learning-by-Do1ng--Learningﬁby-doing, or discov-
ery learning as it 1s sometimes called, comes
about naturally in real problem solving since

the problems- tackled by each class have unique
aspects; for example, different lunchrooms or
pedestrian crossings have different problems
assoclated with them and, consequently, unique
solutions. The challenge, as defined in 'each
situation, provides the focus for the children's
hands-on learning experiences, such as collecting
real data; constructing measuring instruments, =
scale models, .test equipment, etc.; trying thieir
suggested improvements; and (in some units) pre-
paring reports and presentations of their findings
for the proper authorities.

Learnihg Skills and Concepts as Needed--Skills. '
and concepts are learned in rkal problem solving
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s the need for them arises in the context
of the work being done, rather than having a .
situation imposed by the teacher or the)fgxt-
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 individual stu=
dgnts working alone. Although sgme work may
be dope individually, the total group effort
provides, good opportunities for division of
labor and exchange 4f ideas among the groups
and individuals. The grouping is flexible
and changes in order to'meet the needs of the
different s%ages of investigation.

Student Choice--RealVbrbblem solving offers
classes the opportunity to work on problems
that are real to them, not just to the adults
who prepare the curriculum. In addition, .
students may choose to invéstigate 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 fhejsqlution of
the problem according to his or her ability and
to learn specific skills at a time when he or
she 1s ready for that particular intellectual
structure. . °

L
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B. General Papers on Using Free Time

;. OVERVIEW OF ACTIVITIES
| Challenge:

Find things to do during your
" (recess time, lunchtime) that would
- be (educatiomal, Useful,
fun), ( .

Possible Class Challenges:

-t

How can we make recess time more

enjoyable? - ‘
. . Plan some activities for the time
* after ‘lunch that everyone will
i enjoy. ) .

Plan things for you and others to
do durifig recess on rainy days{ -

' The problem of what to do during free time in the school
day, such as during indoor recess or after finishing lunch,
has always been a concern for students. Given the oppor-
tunity, they will suggest many different activities for
free time. )

The challenge may arise naturally in many situations:

. after indoor recess has been held for several days; when

children find that they have extra time after completing
their work each day; or when the class complains theéy have

.‘nothing to do during lunch period, The challenge may also

arise from work on another USMES challenge. For example,

a class working on’ the Play Area Design and Use challenge
may deqidgato organize an outdoor recess program for various
grade levels in the school. .

" Once the challenge has been introduced, the children may
survey their class or the whole schdol to determine what
they do when they have free time, and what they would like
to do during this free time. After analyzing the survey
results, the class may determine the most popular free-time
activities and begin work on these first. Some children may
interview the principal and/or other school personnel, such
as the art teacher, or gym instructor, to obtain information
such as which extra rooms are available for free-time activ-
ities, the school rules for using these areag, the avail-
ability of the art room or gym, or possibilities for outdoor
activities.

Some' classes may design new games, They may first dis-
cuss different types of games that could be made, such as
card games, dice games, board gameg, active indoor or ou't-
door games, team games, or educational games. The class may
then survey others to find out what types of games are pre-
ferred. In designing their games, they may consider possi-
ble game rules, the fairness of the game, the equipment
required, the number of people who can play, and the amount
of space needed. In considering the fairness of their
games, some classes may experiment with various replacemedts

- for dice 4n their games. Once students have constructed

their games, they may keep them for use in their own class-
room, lend or teach the games to others in the school, or
sell the gdmes or game plans to others. When using the
games ‘with others, students often lend them for a trial

. ’17 '
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period and then evaluate their use by an opinion survey or
questionnaire, )
Other students may organize a music or art center to be
used during various times in the school day. After con-
ducting a survey to determine preferences for music or art
« projects, the students may investigate and secure a room .
for the center, obtain needed music or art equipment, pre-
pare rules and a schedule for the center, and investigate
ways to secure the equipment from vandalism. Training ses- [
sions on use of the equipment may be held for potential
users of the center. Once it is set up, the class may open
the center for a trial period. During this time, the chil-
dren may collect data through surveys and observation of
those using the center. .
Most classes working on Using Free Time evaluate the data
. they have collected during a trial period and make needed -
. revisions in theif games or center activities. After re-

. visions have been made, students often again conduct sur- .
veys or make observations before they are satisfied that the
¢hallenge has been resolved. ;

The class may continue to work on the Using Free Time
challenge by becoming involved in various school services
such as supplying other classes with games related to school
subject areas, setting up art shows or music programs for
the school,. tutoring, helping other teachers, or guiding
visitors. Work on Using Free Time may also lead to work on
other USMES challenges such as School Rules, Classroom De-
sign, Cf&ssroom Management, Advertising, School Supplies,
Protecting Property, Play Area Design and Use, Mass Communi-
cations, Manufacturing, and Consumer Research.

Although many of the dctivities in the Using Free Time
unit may require gkills and concepts new to the children,
there 1s no need for preliminary work on these skills and
concepts because the children can learn them when the need
arises. In fact, children learn more quickly and easily
when they dee 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
it or practicing it within real contexts as they count how
many children prefer a certain game or how many games are i
needed in a class. In working on Using Fre# Time, children
may also learn and practice measuring, graphing, working so s
with decimals, and dividing. Although dividing seems neces- .
sary to.compare fractions or ratios, primary children can
, . make comparisions graphically instead. For example, when

comparing the number of yes responses with total responses v

4
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to different questions on a survey, children can make slope
diagrams of these ratios to see which question had the
greatest percéntage of yes responses..

-

-
s .
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2. CLASSROOM STRATEGY FOR USING The Using Free Time unit centers on a challenge--a state-~
FREE TIME ment that says, "Solve this problem." Its success or fail-

ure in a classroom depends largely on (1) the relevance of
the problem for the students and (2) the process by which
they define and accept the challenge. 1If. the children see
¢ i the problem as a real one, they will be committed to find-
T ing & solution; they will have a focus and purpose for
thein,activities. If the students do not think the problem
affects them, their attempts at finding solutions will
likely be disjointed and cursory. ?
The Using Frée Time challenge—-"FTnd things to do during
your p Mrecess time, lunchtime) ithat would be
. (educational, useful, fun)"--is general enough to apply to
— many situations. Students in different classes define and
' . reword the challenge to fit their particular situation and
thus arrive at a specific class challenge. For example, the
Using Free Time challenge has been restated by. some classes
> in terms of finding something for the class to do during
recess on rainy days or in terms of organizing activities
s or a'center during lunchtime for the whole school.
" -

The Process, of Introducing Given that a Using Free Time problem exists; how can a
the Challenge teacher, without being directive, help the students identify
, the challenge that they will work on as a group? There is
, . no set method because of variations among teachers, classes,
and schools. However, USMES teachers have found that cer-
o~ tain general techniques are helpful in 1ntroducing the Using
Free Time challenge.
. # ] One such technique is to turn a spontaneous discussion
) of a recent event or activity toward the Using Free Time
’ challenge. For example, the Using Free Time challenge may
, . be introduced after children complain of being bored during
) indoor recess.

R «

*

Fourth-grade studen'ts began designing and construc-
ting board games after it became clear that chil-

L
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dren were bored after'eating lunch when they could
not go out because of the weather. The children |

- listed three reasons why. children misbehaved dur-
ing this time.

. Their teacher was not in their room. .
2. The lunch aides were not strict. enough.
3. There were no complete game§s to: play.

The children agreed they did not have any control
over the first two situations but felt they could
do something about the last. .

A sixth-grade class, after learning they could not

use the school gym during lndoor recess, began in-

vestigating the total aspect ‘of recess, outdoors as

well as indoors. During the winter months they or-

ganlzed an outdoor sports program that included such

activities as, ice skating and sledding. All the ac= . R
tivities were arraqged by the children and super- . ’
vised by the teachers. .

A\

The Usiné Free Time challenge may also evolve from other
classroom discussions or work. For example, a class may
become interested in setting up a hobby or art center in
the school after discussing what children made over a vaca-
tion. Plans for the center wauld naturally incorporate
discussions of when the children could use the ‘tenter during
school hours. ,

, Often, work on one challenge leads to another. For ex-
ample the Using Free Time challenge may'‘arise when classes
become interested in organizing a total indoor/outdoor re- .
cess program after making improvements to the' school play-
ground in response to the Play Area Design and Use challenge.
Other classes may become involved in organizing an art or a
music center ,after learning during work on the School Rules
challenge tﬂﬁk!%t is against the school rules to go outside
during lunch p€riod without adult permission and supervision.
Work on Classroom Management may also lead to.the Using Free
Time challenge if there are periods during the day when only
part of the ¢lass is busy, perhaps in special classes.

/
: In one combination fifth/sixth-grade class, students
Q who had worked on a Classroom Design challenge

ERIC . . SN 5




the previous year became involved in a Using Free
Time challenge of rearranging the classroom to make ¢
space for an art center.and a listening center.

.. ’i) °

When ghildren encounter a problem that leads to a related
| USMES challenge, one group of children may begin work on the
i second challenge while the rest of the class continues with
AN the first challenge. However, there should be at least ten
| i to twelve students working on any one challenge; otherwise, .
| , the children's work may ‘be fragmented or superficial or_may
l break down completely. . " . ;
Classroom experience has shown that children's progress
} on the Using Free Time challenge may be poor if the teacher
| and students do not reach a common understanding of what the
| challenge is before‘BEginning work on it. This is particu-
‘ larly true if the challenge 1s’treated as a series of proj-
ects rather than as'a real problem. Having no shared focus
' for their work, the children will lack the motivation inher-
| © sent in working together to solve a real problem. iAs a re-
: , sult, they may quickly lose interest. -
Interest 1s higher in classes that start work on the
Using Free Time challenge by focusing on a specific area.
To determine the most popular area of interest (e.g., games,
"outdoor activities, art center, music center)’, the class may
first conduct a preliminary opinion survey. Classes attempt-
. ing to work on more than one area at once mayibecome dis-
P organized and lose their focus. If a class, for example,
attempts to design and construct games '‘and set up an art
. , , center simultaneously, their investigations may -be superfi-
| ) cial and fragmented, '

~ Initial Work on the Challenge Once a class has decided to work on a Using Free TimeL
. ' challenge, USMES sessions should be held several times a
» . week, but they need not be rigidly scheduled. When sessions
S * are held after long intervals, students often have.diffi-
C ~\\ culty remembering‘exgctly where they were in their investi-
gations and their momentum.d#minishes. - -

. ) Often the students begin ki discussing the problem and
i\ suggegting possible solutions? The class may decide to coh-

A duct ah opinion survey to determine if the problem exists
for others or to determine which solution might be preferred

‘ by others.
‘ ' —
> . One third-grade class, after constructing prototype 4
‘ Q games for themselves, decided to survey other clagses
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in their school to determine their 'game preferences.
They then used the survey results to construct spe-
cific types of games for each of the other classes. “

1

~

Experience has shown that the children's investigations
of USMES challenges tend to go more smoothly with the coop- ,
eration.of the school principal, staff, and other school
personnel, Children working on the Using Free Time chal-
lenge may want first to inform the principal of their inten-
tions of finding activities to do during indodr recess or ‘
lunch time. They may then determine what the ‘school rules .
are for using various rooms in the building or for children
leaving their classrooms.

Because-one sixth-grade class wanted to Investigate
all aspects.of recess, they agreed they needed to
work cooperatively with the school administration
and the‘local P.T.A. The class realized that addi-
tional activities in various blaces on the school
grounds required altering teacher aide schedules -+
in order to provide the proper supervisiorn. The
children sent word to the P.T.A. through their Stu-
dent Council that they wanted more "things happen-
ing" during recess periods. The P.T.A. in turn met
with the principal and constructive suggestions,
such as winter outdoor sports, were acted on. -

. . . sy

The children then set priorities for the tasks they con-
sider necessary to the solution of the problem. Most of .
these tasks are carried out by small groups of children. It
is important that priorities be sét so that some groups do
not become stalled in their progress because others have not
completed their work. L :

’

’
!

A sixth-grade class workinb on setting up a music

center formed five groups to work on various aspects

of the problem simultaneously.’ Although the rules

group was able top draw up some fairly practical

rules, they found that they could go no further un- '
til a schedule (the responsibility of another group)

for the center had been devised.
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Resources for Work on the
Chellenge ) -

$0 7 * ’
As” various groups complete thetr work, their members join
other groups or form new groups to work on additional tasks.

One third-grade class formed seven groups to work on
various types of games. " After the games had been
completed and tested by the class, the children
formed two new’ groups.(l) to develop a questionnaire
on game preferences of other.children in the school
‘and (2) to organize a test session of the completed
games_ with another class. When these two activities
were completed, the class decided to- form new:groups
to make games for the classes that had filled out
‘the questionnaire.

However,‘if too many group8 are formed, work on the chal-
lenge can become fragmented. The teacher finds it impossi-
ble to be aware of the.progress and problems of each,group;
in addition, the small number of students in each group
lessens the chance for varied input and interaction.

As a class works on a Using Free Time challenge, the chil-
dren ssattention should, from time to time, be refocused on
that hallenge so that they do not lose sight of their over-
all goal. Refocusing 1s particularly important with younger

. children because they have a shorter attention span. Teach-
:23 find 1t helpful to hold periodic class discussions that

igclude 'group reports. Such sessions help the students re-

ew what they have accomplished and what they still need to
do in order to find some solutions to the problem. These
discussions also provide an opportunity for students tospar-
ticipate both in evaluating their own work and in exchanging
ideas with their classmates.

When students work on the Using Free Time challenge, they
may fail to evaluate their games, center, or program, or
they may npt evaluate them carefully enough. Often students
carry out.more comprehensive investigations when they test
how others feel 'about their solution to the prablem by ob-

"servations. or opinion surveys.

When children try to decide on solutions before collect-
ing and analyzing enough data or encounter difficulties

- during their investigations‘ an USMES teacher helpi out. In-

stead of giving answers or suggesting specific procedures,
the teacher asks open-ended questions that stimulate the
students to think more comprehensively and creatively about
their work. For example, instead of telling the students
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that the first person to move will always be the winner when
playing a certain game, the teacher might agk, "Is this a
fair game? How can you find out?" Other examples of non-
directive, thought-provoking questions are .listed in section
B6.

when nducting an opinion survey on preferences for free
time activides, students often fail to ask questions that
will give theh the information they need. By conducting the
survey first within the classroom, they discover that ques-
tions with multiple-choice answers are usually more effec-
tive than questions with open-ended answers. In addition,
when choosing a sample of students to respond to a survey,
a class may find their sample is too small of is biased in
some way. As a result, the survey may not indicate clearly
which activities are preferred by most students. The teach-
ef may wish to refer the students to the "How To" Cards How
to Choose a Sample for a Survey and How to Design and’Ana-
lyze a Survey., A list of those "How To" Cards- pertinent to
Using Free Time can be found in section DI1.

If many students or even the entire class, need help in
a particular area, the teacher should conduct skill sessions
as these needs arise. (In addition to the "How To" Cards,
Background Papers provide teachers with information on spe-
cific problems that might arise, such as how to design an
opinion survey,)

~

¥

When one class involved in making board games to use
outside was ready to construct their games in the
Design Lab, the teacher held a ‘skill session on met-
ric measurement. To gain practice in measuring, the -
children measured themselves with meter sticks and
regcorded their data. At a later session, the class
‘used their newly~acquired measuring skills to mea-
sure Tri-Wall for their board games,
"USMES teachers can also assist students by making it ; -
possible for them to carry out tasks involving hands-on ac-
tivities. During work on the Using Free Time challenge,
children may need to visit other classes to conduct opinion
surveys or to test their games, The téacher can help, if
needed, by talking with other teachers. If the children's
tasks require them to design and construct ftems, the teach-
er should make sure that they have access to a Design Lab.
Any collection of tools and materials kept in a central loca-

-t-
!

e




tion (in part of the claséroom, on a portdble cart, or in a
separate room) can be called a Design Lab. A more detailed
account of the Design Lab may be found in the USMES Guide.
Valuable as it’ is, a Design Lab 1s not necessary to
begin work on the Using Free Time .challenge. To carry out
construction activities in schools without Design Labs, stu-
dents may scrounge or borrow tools and supplies from par-
ents, local businesses, or other members of the community.

T

]

music. The class surveyed the school fo deter-

mine music preferences, secured and taded the songs,

set up the center in an available seminar room, .and

drranged a suitable schedule for use of the center.
¢

)
)

- /'The extent to which any Design Lab is used varies with
differbnt classes because the children themselves determine
the direction of the investigations. : ]

Students usiially continue to work on the Using Free Time
challenge until they have made progress in finding and imple-
menting some solution to the challenge, such as effectively
reducing the number of bored and restless children during
recess time because of an art center where children may go
to work on projects. They may then conduct a survey to ‘de-
termine whether their solution has solved the problem br
whether making, changes would result in further improvement.
After evaluating the survey, the students may implement sug-
gestions for improvement. .

Classes working. on the Using Free Time challenge often de- -
cide to continue by organizing further activities for free
time. TFor example, after setting up an art or music center
that can accommodate intermediate grades, the class may work
on providing some sort of free time activities for the pri-
mary grades.” A change in the season and temperature may
result in the class's organizing different types of outdoor
activities. |

One sixth-grade's winter outdoor program was so suc~
cessful- that a spring program was instituted. Dur-
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ing tée winterlhctivities, all the supervising

teachers reported good behavior. Based on ‘survey

results, the class organized two softball leagues,
' and teachers were also invited to participate.

¢
k3. USE OF USING FREE TIME IN THE Children in primary grades enjoy working on the Using

PRIM%BX GRADES Free Time challenge just as much as older children. Al- ,
though their investigations may not be as detailed or sophis~

’ ticated as those of older children, primary children can .

' collect data by conducting survezs or measuring, interpret ..

data by constructing bar graphs, "and take effective action
- to meet their llenge. ,
When children are forced to stay inside for a long time - “
because of bad weather, it is not long before they become
. bored, The problem of what to do during indoor recess or
- Y lunchtime is ‘a problem that has no age limits. One second-
' ' - - grade class became angry because the lunch aides would 'not
let them talk during lunch;’they then were challenged by the
classroom teacher to design games to use during lunch.
Once the children are involved with the challenge, the 2
V4 primary teacher may find that several short sessions every * °
day are preferable to two or three.extended periods each
week. In this way, the children will not lose interest -be-
cause of long periods of time between sessions.

Once a primar# class has decided to work on a particular
solution' to using their free time, the class mi.ght discuss
vari6us aspects that need to be investigated and list them
on the board. It may be better for the whole class to work,
in the beginning, on one aspect at a time. )

. For example, if a class has decided to set yp an_ait cen-

*

. ' . ter in their room for use during free time, they may list
.the following aspects to be investigated: =

LN 2

I

1. Find best location in room for art center
¢ .

"

2, Obtain. needed materials

3. ArrangeAfurn{ture and storage containers
o I}

4. Set up rules and schedule for use of center

O hy]
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a 'Z; the children become more able to follow through on
their proposed plans, the teacher might encourape the class

* to divide the various aspects of the problem among smdll
groups. The small groups would then present their findings
to the class for discussion. This sharing experience not
only provides for the opportunity to practice oral skills
but also allows the children to exchange ideas.

Primary children 4re able to work independently in groups
much of-the time, 'but the teacher should be aware of groups
that may be having difficulty in developing a concrete plan
of action, or thse work has become stalled because of un-
foregeen problems. Many times a short discussion with the
group having difficulty will.resolve the problem.

While many primary children do not possess fine motor
coordination, they can, with planning and care, design and
construct attractive games, art projects, or needed furni-
ture for a center. ‘When designing and constructing games,
primary children often make a first draft on scraf paper
before constructing a final version. This provides an oppor-

. tunity forgthem to make corrections in spelling and layout
« ~ . " and also,ﬁiovides the whole class with an opportunity t
* make suggestions for improvement.
The: childpen may need assistance in obtaining information
(such as prices) on the materials they need and in purchas~
ing them. Although many primary children are capable of
< N calling various stores, the teacher can help by making sure
the children think about what they will say before they
actually usg%the telephone. Sometimes it is helpful for a

’ * child to-wrilte down what he or she plans to say before call-
ing. 1If the/children need to purchase materials, the teacher
can help by providing supervision during a shopping trip.

~ In ‘the course of working on Using Free Time, the children

will gain many important languageearts,skills as they pre-
pare group reports for class discussions, write rules for ;7
S .4,,44,,A,A,h,Wﬂ,ﬁgamesftheyfhaveydesignedjﬁwrite—lettere-co¥garentsfwhen

' scrounging for materials for an art or music center, design
surveys, and make posters and signs. One third-grade class
spent considerable time writing clear game rules. The rules

¢ ] were rewritten several times before their classmates clearly
understood them. Later, the class prepared a game book which
included pictures ,of the various games they had made and the
game rules. T
Using Free Time also provides many opportunities for chil-
dren to learn and pragtice counting and computational &kills.
. In one primary class, children counted and recorded how many -
ey children in other classes preferred certain types of games
v _ _ from the responses on an opinion survey.

L 2
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The children often see the need to survey their class or
other classes to find out what activities they do presently
during their free time or to determine what their favorite
games are. The children decide what information they want

L and design a simple survey. If they want to survey other

classes, they try out the survey first in their own cléés.
When conducting an oral survey, the children often prepare

. y an outline of what they are going to say. One third-grade
class surveyed other classes to determine favorite games.

. Based on their survey data and tht number of game requests,
the class became involved in making games for these various
classes.

Tallying and graphing are easily introduced to primary
children as they see the need to organize and make pictures '
of their information. Bar graphs may be made in a variety .
of ways by primary children to enable them to make a‘clear
connection between the data and the picture. Children may
use a colored square of paper or a wooden block to represent
weach child and paste or stack them in columns representing
different preferences for games. The tallest column will
then show the most preferred type of game. Many times pri- -
mary children do not realize clearly that one type of game
is strongly preferred,gyer another until they can see such
a visual representation of the numbers.

Clagsroom, experience has shown that small children are
able to understand simple graphs and make decisions about
the fairness of games or the use of games or centers based
on these graphs. When primary children make'board games

| requiring the use of dice, they often construct dice. 1In

‘yone primary class, the childrén decided whether their

,various-shaped dice, were fair or not by recording resdlts
"of the trials on a bar graph. *

If the children want to find a "typical" number, such as
the average time spent on a game, they can use the median
instead.. The median can be found by counting and is, in

. many. cases, a better number to use, If there is a need to
calculate and''compare ratios or percentageé, such as the ' ,

) percentage of children in different grades .who prefer one

game gver another,: then the children can make a slope dia-

e e et gram._;mis_allows_child;en—to—make—a—v-ieual—eempar-ise

percentages,
i Often, primary children see the need for some sort of a T e
. . T unit of ‘measurement when they realize that visual approxi-
L. mations or measurements using different units are difficult
".to compare. Children in one third-grade class recognized
the importance of measurement in relation to game failrness.
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_ For example, in one bean-bag type game, to assure that every

ot

tosser stood the same distance from the box, a six-foot dis-
tance was measurgd and a line marked. Any player who croased
the’ line was automatically disqualified. -

“Past experience in many schools has shown that primary
children are able to work in the Design Lab and can use the
power tools with some adult assistance. In one third-grade
class the' children spent considerable time in the Design Lab
constructing their games, frequently using the saber saw tp
cut Tri-Wall pleces or wooden dowels. Primary children work-
ing on other USMES challenges have designed and buin tables,
boxes, and plaques from Tri-Wall and lumber.

0

' The following flow charts present some 'of the student
activities—discussions, observations, calculations, con-
structiong—that may occur during work on the Using Free
Time challenge. Because each class will choose its own
approach to the challenge, the sequences of events given
here represent only a few of.the many possible variations.
Furthermore, no one class is expected to undertake all the
activities listed; a class usually works on just one of the
aspects represented by the several charts.

The flow chart is not a lessoh plan and should not be
used as one, Instead, it 3illustrates how comprehensive in-
vestigations evolve from the students' discussion of a Using
Frfee Time problem. ! ’

JRSSPORY




25
. » . * N
Challenge: Find things to do during your (regess time, lunchtime) that would be
(educational, useful, fun).

Optional Need for sometMing to Another USMES Unit: e School Rules
Preliminary do during free time. e Classroom Managemeﬁt
Activities: Ve ® Play Area Design and Use ‘
- ————— —— -——% - === e eate T e ———————
Possible | Class Discussion: What do you do when you have sege free time (e.g., during
Student | recess time,.lunchtime)? What do other students do during their free time?
Activities: | How can we improve existing activities? What would you like to do during your
free time? What would others like to do? How can we find out? ‘

; 4 l . ¥

. Data Collection: Surveying Data Collettion: Obsgw Interviewing principal and/

class and/or school to, deter- classes to determine how ®tu- or others to determine pos-’
mine when free time occurs, dents use their free time. . sible activities, use of
what students do or would . . Tallying results of observa- various areas, and school
like to do during their free tion. rules.
time.

\

Data Representation: Displaying data on.charts, bar graphs,
{1line charts, and slope diagrams. _ S

Class Discussion:’ Groups report on opinion survey, observations, and

interviews., Identification of types of activities that most children )
engage in or would prefer to engage in during available free time. . . .

} ' o
Designing and constructing games ° Organizihg an art, music, or
for indoor and/or outdoor use. game center, audio-visual . )
Designing dice, spinners, or . program, or outdoor recreation .

other devices for a fair game. o program. See Flow Chart B.
- See Flow Chart ‘A. .

S

T

, ’ . %Y
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FLOW THART A ’

.

' v Designing and Constructing Games -

]Class Discussion: What kinds of games do most students like? Should we make outdoor games, in-
“ldoor active games, or board games? Can we adapt outdoor games for indoor use? What features do
students like in a game" Should we make games:just for our class or for others, too?

L] \ ‘
) Data Collection: Surveying class or school to determine preferences for games
UK ’ and desirable game features. -
4 R ' ata'Representation:_ Disp_laying survey data on bar graphs, line charts, slope
o diagrams. - . , oo o °

. » S
0 bl

*
Class. DisczussinnJ . Analysis of survey data, discussion of games and game features preferred by
‘class or school,. ansideration of . factors :anoJ.Ved in making games (e.g., space, noise limita-

. tions)e Listirxg important compdnents of games (e By rules, equipment, number of players, fair— .
P ,",-“ I‘less)., aG;'GUpS' f‘omedh : ‘,:j_}‘f,:f: . \;; T e e _n“\ C: _»\.".,' N . '
e &esigning aﬁd constru‘cting . Basigniag and consmruuing .W", Designing and constructing outdoor

- :r1 ) BAMES Determining place and time
for: playj.ng outdoor games.,

W :baard games.z - Cam

«® . X

active ia&em:‘games. o

‘

¢ansidera§ion oi what psakes h Ea&'?ga@én
gape  pules, | quipment ‘needéd, SpaRd d

p‘éople playing gam’gwwxu:s,ng &Biﬁx,, rulee, e O 1 .
..: N - » T " * e, n‘--. . MR ’_.\ \ To ;{ > r\.}‘ e A . \
FENEER Investigatiﬁg, matex:ia:ls zmd supplies nﬁede&,, ’iiab}e fm; .
SR ﬁ‘tpe nstmetwn. Scrounging R pﬁrqﬁasmg neoessm:y &gme N
i méteri lsmnd/m;- c;c( uuructing mgan‘x;y equiw;' fm; ’gamev - j»h -
PR N R ‘“‘.\: - — o ; ld z -

Yoa R Data 'Collecﬁom Testing di¢e¢ »Spirmers, 5 .:'_,f . Paty Czﬂlect!,dxih. 'f.‘erst;ing diatances times, and
S e .| polyhedra, and otheg. devices, fér fairness  .{..'|equipment. in, ,activa “{ndogr and/or outdgor games
S RURL VRO SRR I - drder . to, ‘maké. a faix board g,&me. Tallly,.; S | fm; ’fairxieas P uitab ilit;y fdr most players.

cEL L ing renixlté' and finding me,dﬁ,,aaﬂ,:;,; RIS OS R L s oY “
?"; A A S S - p Data h&presentatipn. ma;glayd.ng test results
“- AV 't. , v Danﬁ REPreseBéatibn-v,, ('DiSPi'#yang ﬁest’*'e- "1; ; O“’ ﬁhdi.ts alnd bar 8}‘18-‘Ph6" s ;H;'"m g .
ctgit o | o | edits on’ b,ér &rap’n s histograms‘ jain e S e s ’
E s .:, : v o o i ‘:’f_'_.:'r_h_;,'Q A
v ’.“.-;"5‘?' __.,,,; : : ;':.-im.r-- Co e o *‘_“.\_
b S Lo .- Detﬂmniﬂg Wh;ﬁﬂ gameﬂ atﬂ - . s'u:vey tg aéﬂamnﬁn‘?hi@i} &mg al‘e,,most ‘ ‘, .,:
iz . ﬂfﬂit gamegs i - 0wl Sl e B 4 ;gnpula’rm,feampea .gf mqs pepuiafc games. | .7 o

..n"",‘ N 4,}.,,‘.

a0

A Thta Repms«:nﬁanﬂdw ‘D:Laplaying a«urVQy‘ KRNTTE
data on; pm:‘ g;:aphé :i'ine {:’fm{ftaz AR Eo, .
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Class Discussion: Groups report. Evaluation
preferred by class or school,
materials used or needed.
to others.

DiscusBion of whether to

v

and analysis of data.
Evaluation and critieci

Discussion of games g
of games designed and constructed, T
make games or game book to give or sell

¥ T

[ ' '

Interviewing other teachers ahd_
classes to determine game needs.

Constructing prototype games or game
book for possible sale to others.

Making games for other classes.

\ I .

Teaching other classes new games,

i

. .
.

Data Collection: Surveying other
classes and teacher8 to determine’
' most popular new games.

jare willing to pay. v

Data Collection: Surveying others to
determine demand for games, price ot@egs

v

slope diagrams.

[

Data Representation: Displaying survey data on bar graphs, line charts,

i .

!

Class Discussion: Analysis of data. Determination
Discussion of other possible free time activities.

of whether to sell games or game book.

X s

I

4 11

Optional
Follow=-Up
Actlivities:

Continue producing
games for others.

~

Manufacturing and
advertising games
or game book for
sale to others.

Supplying services to
others in the schepol:

S . . tutoring, helping .
e .o, g teachers, working in -
T . 1ibrar§.i ) .
. . * R -
4
'Y . » '(.l 7 .
Q ,

1 Further investigation,
construction of fair *
games.q Marketing and
sale of fair games .

Setting up center
or program for

games, art, music,
outdoor recreation,
or audiovisual -

activities, -

Lad

A)
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Other USMES Units: e Advertising

‘ ® Manufacturing ‘
e Play Area Design and Use
® School Supplies
® Ways to Learn/Teach

L]

A
,
>

a
<

%)
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FLOW CHART B

Organizing a Center or Program
- for Free Time Activities

Class Discussion: How can we use an art, music, or game center or an audiovisual or
. recreational program? What other students will use it? What kind of activities, equip- [
'ment, materials should be provided? How can we find out?

. ‘ g : * T - }

. Data Collection: Surveying school Data Collection: Observing existing
or class tQ determine demand for centers or programs. Recording activi-
. center or program, activities and ties, materials available, number of
- materials ;referred by others. people using center or program, times-
’ availablé for use. o

T - .

Data Representation: Display-- Data Representation: Making
ing opinion survey data on bar bar graphs of data collected,
graphs, line charts, slope layout diagrams of centers.
diagrams T

v .

A

Class Discussion: Analysis of data; graphs and charts displayed. Discussion of number

of people who would use center or program, activities and materials preferred. Comparison
of survey results with activities materials in existing centers or programs. Discussion Y
of possible locations for center or program, equipment and materials needed, times when
center should be available, rules and supervision of center or program. Groups formed.

e

Investigating possible Presentation of .| Determining equipment and Establishing possible
times and locations for proposed plans to materials needed, investi- .| rules'and regulations
center or program. Ob- principal, PTO, gating equipment and ma- for center or program.
.| taining necessary per- or Student Council. terials available. ~ Determination of who
mission. ] & should run éenter or
- rogram. Obtaining\
Data Collection: Investi~- Px¢ .
4 - ” necessary adult help
gating types, costs of or supervision.
. equipment and materials P :
. : that must be purchased. -
e S i Data Representation: Making

charts and graphs comparing
different aspects of equip-
ment and materials.

Q ' l
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Class Discussion:

Groups report.
layouts, equipment, and materials listed.
center or program vs. space, time, and equipment limitations.
rules for running center or program, supervision needed.

Determination of location for center or program, possible

Discussion of number of people who wish to use
Discussion of responsibilities,
Groups formed.

¥

Preparing location. Investi-
gating security aspects. De-
termining layout, number of

people who can use center or

t

Obtaining, preparing, or
constructing materials and

equipment needed.
éng funds-

Obtain-'

Y

Determining rules, schedule.
Posting information for others.
Running orientation or train-
ing sessions 1if necessary.

rogram.

o

1

Trial of art, music, or game center, audiovisual program, or
outdoor recreation program.

T '

N

Class Discussion:

could

be made,

Informal evaluation of center or program and possible problems.
sion of what groups of children are using (or misusing) center or program; what typés of
materials or equipment are used, not used, ne¥ded; what improvements in rules or scheduling
Discussion of how to evaluate center or program more formally.

Discus~-

'S

Data Collection:

to determine usage of center or
program, preferences for activities,
times, and ma%grials needed.

Surveying school

Y

Data Collectiont

or program.

Mdnitoring center: *
Keeping records on student
usage of center or program, activities

preferred and requested, materials used,
time spent, A

/

¥

Data Representation:

data on bar graphs

andpline charts. /

isplaying survey data,

observation

v N
“

¥

Class Discussion: Determination of needed changes.
time activities.

-
“

Discussion of other possible free

- .

a.:l.
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optiomal ", Design- and construc- Supplying services jOther USMES Units:’ ‘
Follow-Up ' tion of -games for use to others’in the ® Advertising
Activities: |during’ free-time. school: tutoring, ® Classroom Design-’ ¢ .
' ] helping teachers, '| @ Consumer -Research
. : working in library. ® School Rules .
v ‘ ) * ' @ Play Area Design and Use ‘
T« e o ., ® Classroom Management -
' R ® Protecting Property
7 . °

Mass Communications .
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5. A COMPOSITE LOG* , . )
This hypothetical account of an ) As inclement weather arrives, the children find they are
intermediate-lével class describes spending more and more recesses indoors. One day, after
many of the activities and discus- two weeks of indoor recess, the children begin to complain

-~ .sionq@medtioned in the flow charts. about how bored they are because there is nothing to do in

T~ JThe site log shows only one the room. Several cﬁ!!drep are reprimanded for throwing \\

‘%f the many progressions of events paper wads and running around the room. The teacher decides*® |
thatamight develop as a class in- to gather the class together to talk about the problem. The \\\\
’ Vestfghtes‘the.Using Free Time ¥ children have many complaints.
chdllenge. Documented events from “There aren't any fun games to play."
actual classes-are italicized and "The classroom games are all misging Feces."” |
set apart from the text. "We can't leave the room tdo visit friends in other ///\\\\\‘4
{ . classes.” ' . . |
:/,_.a "™We're tired of just sitting around.”
. The teacher asks the children if they®are interested in
J finding other things to do during recessiy’Ihe response is |

a unanimous "yes!" . .

v When a special education class (grades 1-3) in .

. e ' Boulder, Colorado, returned from recess hot, un-
o " LT happy,.and complaining of not enough to do at re-

. cess, and of too many people trying to play the

same game, the teacher challenged them to find
. things to do during free time at redess that would
s be fun. After voting on several possibilities, the )
" class decided to make games to play outside. (From .
log by Peggy DalPorto.) ot

» Al

One sixth-grade class in Le 'néton, Massachusetts,
was quite upset to 1earn~th§t the school gym was
_ . unavailable during lunch and indoor recess times.
- . : N After lengthy discussions, the class decided to
’ ) - investigate the ‘total aspect-of recess, both in- ¢
¢ . * . door and outdoor. (Sge log, by Robert,Farias.)
: |
|

J

o The class 1s quick to offer posgible alternative recess
/»{ ! e activities. One child records thesé ideas on the board:
P J ’ ’ ‘ -
. - 1. Play basketball, volleyball, and other games
° ) in the gym. . ' p )

- a\) { /55:} . (:::1—' _ . ,
- S N : *Written by USMES staff. ES~("
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2, Finish incomplete work

3. Read a book !

|

-4, Play games

5. Work on crafts, such as make things using
clay, string, papier-mache, woodworking,
etc.

The class consideﬁs each suggestion, Everyone is enthusi-
astic about using the gym although several children wonder
whether other classes would also want to use it. They ques-
tion how they can possibly arrange the gym schedule so that
everyone will have a chance. The class decides to appoint
a few children to find out from the gym teacher what the gym
schedule is.

The 'second and third suggestions of finishing incomplete
work and reading a book do mot receive much enthusiasm. One
child remarks that some children already do these, but for
most of the class this is not "recess-type" fun!

- The class\ggfg discusses why the children presently do
not enjoy playliig the games in the room. Most of the class
agree that they are tired‘of them. Other children complain
about missing parts. They agree, however, that they can
design and makeqtheir own games or make replacement parts.

Many children\are enthusiastic about the last suggestion
of working on crafts projects. One child mentions several
craft items that he made last summer in camp. After several
children have described things they have made, one boy breaks

*in and asks where they can make these things. The class is
silent as they look around the room and see that not more
than three children can use the one large table in the cor-
ner. They realize that if this idea is accepted, they will
haye to seek another room in which to ma r projects.

Following the above dfséussion, the class agrees that a
fair way to choose which free time activity to work for is
to vote. A hand vote reveals a tie between games and crafts
projects. Because the class is evenly divided between the
two, the children agre&®™to work on both. The class di-
vides into two interest groups: a games group and a crafts
group. . ¢ '

A fourth-grade class in Austin, Texas, could not-
decide whether to make card games, other games,’ or
books for use during free time. To solve thi prob-

. .7575"-

)
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lem, each child rated his/her first, second, and
third choices using points from three (first choice)
to one (third choice). When the points for each
activity were totaled, the children noticed t the
- totals for games and books were very close Whd de-
cided to form two groups, one to wark on games and -
one for books. (From log by Laura Rodriguez.)

/7

The children interested in games immediately agree to
check first about thé#ge of the gym. They go to the gym
and since the gym teacher is busy, are directed to the gym
schedule posted on the teacher's office door. The children
quickly note that the sixth graders have gym class during
the third/fourth-grade recess period.. The -group returns to
the room disappointed. " ‘

The group then makes a 1ist'of all the games they enjoy

( p@aying. After five games are listed, one boy complains

that they are all board games. Other boys also voice their
complaints, saying they sit all morning and want to move
about at recess time. The other group members soon agree.
However, as they look around the room, they wonder how they
can possibly play a game 1ike bageball or basketball. One
glrl suggests that they can move all the desks and chairs
into the hallway. Someone else vetoes this idea stating
they will spend half their recéss time moving furniture!
One boy suggests simply pushing everything against one wall.
The group agrees this is a good solution,

A second 1list of favorite outdoor games is made. The
children feel they can adapt many of the outdoor games for
indoor use. Their list appears as follows:

hockE;( ’

basketball ’
football

relay type games
horseshoes

The éhi}dren«agree~that some Bf the listed games cannot
be played and decide to adapt one-or two games first and .~
then, 1f these are successful, to adapt others. Before tak-
ing a hand vote, the group agrees on several criteria for a

v

good indoor game: A ) *

1. can besplayed within the confines of the
classroom .

. can be altered to allow for variation

3. can be’played by almosﬁleveryone in the room
N . . . fif;_ ool

-
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Several children wonder whether it is fair to vote without

the rest of the class. After all, gome children in the .
Other half of the class may wish to play games as well as )
work on crafts projects. The other group members agree to

wait until the next class discussion ‘time to vote.

At the next class meeting the games group shows their :
list of games that can be adapted for indoor use. Four moré
games are added to the list: bageball, dodge 'em, darts,
and Twister. A hand vote is take 3 each child 1s allowed to

vote for two games. The class vofes appear as follows:
4

hockey - . 5 baseball - 5
-basketball 11 dodge. 'em . &4
- football . . 3 darts 5
relay type games 10 Twister E 9. . ceeld
horseshoes 8 N v I
*  One fifth-grade class in Athens, Georgia, designed L

active indoor games to play when the weather pro-
hibited them from going outdqors. A survey was de- Ly
signed to determine the favorite outdoor games. The 5
survey consisted of twenty-three games that the cbll- . -
dren named. Each child rated each game using points - /afﬁ,
ranging .from one’ ("I, hqte it. I don't_know how to Lo

play ity%) t& five: (%r 2ove 1t B (See log by~ - e
Marion Perkins,) g L A e A
oo~ <. a ;. . . e . ’ ‘.- ' > e .\‘. ) . ':

I R o o . : Wt J " K .
AP .

The, games‘group begins with, the.game of basketball. They
agreg that they need to find.substituteSrfor the . regular .’ t
ball and basket. ~ Severdl kinds of saft” balls;are yecom- ). * . T
mended which inclgﬂe a tennis bali,’a pingnpong ball, and a.
styrofoam ball. Most of the boys are. agaihst the ping pong
balls becausé they are, too stail’ The Styrofowm ball. is D)
questioned because-no one. in the grqup owné ofie. "Oné boz LS
asks the group to seriousiy considet tennig balls’becsus .
his dad has about twenty old teriiis bslls he is goimg ‘to ., .
throw out, The'group agrees‘and tel ‘him £o" bripg’ then aIl
to class. Other group members say” ey‘tOb will bripg some T .
in. Without much hesitation, the group agreeg’ o use the o
two cldssroom trash capss Lt v, s g L
" 'The next thing the group. considers fs che ﬁﬂ@unt of sp&te_.? s
available to play once the furniture 18 moved to onerside , . Ty
of the _room, Two group members ask the teacher 1f they may . N
push all the furniture against the wall, ' The” teacher’ con—'
sents, but only during recess .time, She asks hqw muqh time

r “

. . .t 3
.: b : ) ~ ..
- . . , ‘:'7. .o . T
0 - ' !
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""" and timing how _long-it takes. They learn that it takes_al-’

}, One girl‘pulls out the original-list of games with the

‘_ cides. ‘that the best distance between the baskets and the

it would.take to movE‘the desks and,how huch space would be
left for the games. The children explainsthat this is what
.they want to determine. during the trial run, - s

The group spends. one técess indoors pushihg the: furniture

most ten minutés to push ;he desks and chairs neatly against
the wall. They'agréé that teq minutes is too “Long. - One’

child suggests clearing only half the rdom, which would in-
volve pushing hélf the number. of desks and chairsy, The .
group .agrees: that this idea 18 more feasible. Tﬁey quickly T

return the /desks and chairs fo their original position and

“try this secongd idea. They note that it ;tdkes only about

fiye minutes: xo move the thirteen desks and, chairs. Two . .
childrén measure the available playing roon- ahd find that - e
it ‘is nine meters by four _meterg. -

The.group then returns to the problem ‘of adapting the .
:.basketball game. Several boys point outrthat there is def-
- initely not enough room to .run between the two baskets. .

.- Thig discovery puts the group in a turmoil because no one
knows how: 1fo adapt the' ‘game . After much thought, they fi-
nally agtee ‘that’ the game redlly cannot be played as=such..

¥ class voxes; Suddenly, she suggestS‘EoﬁBIﬁlﬁg‘Both the
Qbasketball and the relay’type games. Why not have teams

competing fort numbex of baskets?’. The group likes this idea
. and? begins figpring out a way to play the game.

The children decide that.a"good way to. determine how to
Jplay, the game, and. to, determine thej!ﬂ!!s is to actually play
the .game. qushdng asidé some of the ssroom desks, the
two wastebaskexs are.placed 60 cm from one wall. A line is
drawn approximater 2 m away from the baskets. Three boys
“and ;hree girls.each toss the tefnis balls ten times and
inake' every ‘baskét. The line is rubbed off and drawn 50 cm
(p 5 m) farther away from the baskets. The children toss
again; .This time’one boy missés one basket. The group de-

tosaing line 'is 'such that the tossers miss half the baskets.

The thrée girls form one. team and the three boys form a

gecond 'one.” Two children act as recorders tallying the num-

., 'ber of missed baskets. Before they begin they measure the
distance between the baskets and the line. Each time the
tosgers finish, the line is rubbed off*and a new.one 1is

drawn 50 cm farther back. This procedure continues until =
the tossers miss most of the baskets. . The recorders' tallies
appear in Figure B5-1. The group looks at the data and

quickly figures the medidn number of baskets missed for each
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Further game revisions are made after one boy comments

35

that it really 1is not very exciting just to toss balld. One

girl suggests timing the number of baskets each team can
make within a certain number of minutes. Another girl com-
ments that it takes her a long time to retrieve the ten .
balls after Jenny throwa them. The group decides that the
tosser must collect his/her own balls and return them to the
next tosser. Other students say ‘that tennis balls bounce
too much and; that styrofoam balls should be used., The chil-
dren agree to scrounge for styrofoam balls and a stopwatch.
The' next day, the same two experimental teams play the
game with the recorders agreeing on a time length of one
minute. The contest begins as.soon as one recorder says,
"Go," A third child watches the stopwatch. Suddenly, some-
. one says that Mary stepped over the line. The contest is
stopped and a big argument ensues. After much heated debate,
the children agree that the timer should also watch the line
to make sure no one steps on it. There are strong feelings
among the group members that 1f someone actually does step
on the line, the team, not the individual should take a
penalty. The children decide a fair penalty is subtracting

* » five bagkets:from the team's total score.
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l, Distance between baskets and
'|'0$Siv\3 \;hC s 3.5 meders,

2, Each fosser qets ten tosses,

3. Each dsser collects all 4en balls
after %rowirj and gives them o
the next tusser,

4. Keep feet behind the line. y

5. IS Seet douch or qo er the
line, 4hat deam loses five baskes

. Ffrom their total score, ,

’ : ~6. When the -Hmersq\s"ﬂ-op,
guevyone must stop. I§ someone
has just fossed the ball, the

basket does wot count,

"1, I$ someone sharts before e
+imer sags“go") Hhat fearfloses
Sive ‘as kets from therr total

Score, »

Rules for Ke\g‘qﬁ Bas ketball —1-

Figure B5-2

’

The game is played several times before they must stop
for the day. Two students agree to write down the game
rules, which are shown in Figure B5-2.

" During the next recess time, the whole class plays relay
basketball. Teams are picked by drawing names from a hat.

Two recorders are picked as well as a timer. The children

greatly enjoy the game and are disappointed when time runs

out.

I

The fifth graders in Athens adapted the game of base-
ball for indoor use. Rather than using a ball and
bat, a balloon and one's head were used. After the
game was played several times, however, ‘several class-
mates complained that it was difficult to hit the -
balloon with one's head. The game rule was modified
So that the players could use their hands. (See log
by Marion Perkins.) 4

A third-grdde class in Lansing, Michigan, developed )
several agtive games for indoor use, among them a
bean bag toss called *500" and a game called “Trea-
sure Hunt." After all the children in the class had
pblayed the qames, the rules were revised, and the
games were tested again. (See log by Sandy Szedlak.)

During the next few weeks, the games group thinks of ways
to vary the relay basketball game. Each time a variation is
devised, the group tests the idea. If they enjoy it, the
idea 1s included on the list. After two weeks their list
appears as in Figure B5-3,

The fourteen children who are interested in crafts begin
by discussing where to find enough room to work. One gpild
suggests the storeroom on the first floor. The teachers'
seminar room, the music room, and the Design Lab are also
suggested. When they have exhausted all the possibilities,
they consider the advantages and disadvantages of each lo-
cality. The storeroom is eliminated because one child re-
members it to be "full to the brim." Where would all that
stuff be put? Many are against the music room because of
all the valuable.equipment it contains. Children would have
to be very careful and that is ndt the purpose of the crafts
room. In the end, the group agrees that the seminar room
and the Design Lab are the two best candidates.
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U)auss o Change Relay BasKe+tba

l. Change the amount of Lime.,

W Change the openings of Hhe baskets
(+ape paper over the tops).

3. Change the heights of the baskets,

o U Use different sizes oﬁconhiners,
Each container is ,Worth a different
. Number of points.

& Toss five balls with your right hang
’ and five withyour lefthand,
b, Strebch a shina acvess the froat of
the baskets, (Tie o o chairs.)

Vqrs the string heights, Balls must
90 over or wnder the 5+r’m5 before
lahdang in Yhe bask ets

’ 4
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® Figure B5-3

A sixth-grade class in Boulder, Colorado, set up

a music center in a seminar room after first inves-

tigating the possible use of the school library.

Although the ‘seminar room was available for only

two hours, three days a week, it was favored over

the library because there were no stipulations.

If thel center had been located in the library, the

children would have had to follow the library rules. |
(See log by Elizabeth Gilpatrick.)

Two group members are picked to seek permission from the
principal to use efther the seminar room or the Design Lab.
They write up an outline (shown in Figure B5-4) of what they
are going to say to him.

Before they go, however, they agree that they should look
at each room. Looking first at the seminar room, they
quickly agree that it is "perfect," with three large tables,
lots of bookshelves, and a very comfortable carpet on the .
floor. Two children wonder whether it is too nice. Next,

-they go downstairs to look at the Design Lab. As the man~

ager is there, they explain their proposed plans. The man-
ager feels their plans are good and points out possible work
areas. The children become quite excited when they see two

| large work tables and a long counter in one corner of the

lab. They immediately agree that the Design Lab seems more
practical and feasible than the seminar room. However, they
decide to ask the princiﬁél about both rooms.’

The following week the two children report to the group

-that the principal is agreeable to their proposed crafts

center. However, because it is the only room available for

guests, emergency meetings, etc., he prefers that they not

use the seminar room. Besides wondering whether children

in other classes should be allowed to use the room and ma-

terials because they, too, have a similar recess problem,

he reminds the children that they need to arrange for adult

supervision. . g
The children consider -the possibility of allowing other

classes to use the center. One child points out that the

available lab space can accommodate only so many children.

No one knows the total number of students in the school, but

all know the number of third/fourth-grade classes in the

school., Getting paper and pencil, two children calculate

an estimate of the number of third- and fourth-grade chil-

dren in the school. Estimating.that there are about 28

students in each of the four classes, the children total up

four twenty-eights and decide that there are about 112 third-
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|, Tell which class we're
Srom, '

A Tell how we were bored
during indoor recess because
ot vloﬂ)mg m‘i’emsi-mg fdo
and why we need o’
craft cen-}cr(li3+ achvities
.. 4hat class wants to do).
T 3; BAsk perw;ission }o use-
ﬁ cither Seminar room or
par+ of the DCS\gn Lab.
) E Xplain whﬂ our classroom
. tannot be used.

Figure B5-4
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- and fourth-grade students. Seeing this, the group defi-

nitely rules out allowing the entire school to use the cen-
ter. Even with the four third- and fogrth—grade classes *
the group wonders how they can possibl commodate this
many in the center each day. 1 .

The ‘children then consider dropping two cla seJ: allow-
ing only one other third- or fourth-grade class to-share
the center. However, they soon reglize they #111: get into
a lot of trouble with friends in the two classes’that are
left out. They also consider allowing just their class to
use the center. One boy reminds the group that in their
room alone only fourteen of them are inEerested‘in the cen-
ter., It is agreed, then, that more than likely, this situ-
ation will be similar in the other classes. In addition,
one girl points out that not everyone has to work in the
center at the same time. A schedule can be made and the
various classes may be assigned a day. The group likes the

schedule idea and is quite relieved that the problem is N
resolved.

The Bou}der class decided to ple children at ran-

rd dom from the various grade levels to use the music

center. The children found out from the school . v
office the proportlons of boys to glrls and of up-

per to lower elementary children in the ﬁchool.

This was done to insure a representative sample of

the whole school. As it turned out, the ratio of .
boys to girls was almost one to one. Therefore, ﬂhe
group agreed that one boy and one girl from -each

class would be a representative sample. The sample
group was picked by randomly pointing a finger to a
name on a class list, (See log by Elizabeth Gil-~
patrick.) . )

4 5 . had

The next time the cente® group meets,'a quick review is
made of what has been done., Having obtained permission for
use of the Design Lab, the children decide they have two
main tasks to do in order to set up the center. They de-"+
cide to divide into two groups. A brief outline 1s made of
what each group 1is to do:

1. One group needs to find out what supplies
are already in the lab that may be used in
the center. The group will need to ask the

G5 i




manager bécausé'only hie knows what the ..
.lab demands’'are for vardous materiais. v
Then a list should be drawn up. '

. - .

2, The other group needs to find ot what
other children want in the center, for ex-
ample, what kind of projects they want to
work' on or materials they want to .work with

., "An opinion survey should be'made and handed -
out to the other three classes as well as

T their own. 2

~

‘Before disbanding, the childven agree'to meet as a total
group at the end of each day in order to asgsess progress.. .
The survey group discusses how to design the opinion sur-
vey. One girl recommends that the first question on the -,
survey should be "Do you want to uge.the crafts center?"

f children do not want to use the center, they do not need
t 11 out the rest of the survey. The grpﬂp'agrees this
is a good idea. They proceedfo 1ist various survey de-
signs: . y

1. Have each person answering the survey write.
down all the things he/she would like to
make. ’

. ﬂzve each person answering the survey wfitg
down the one or: two projects he/she would |

1ike to,dqi _ .

3. Have "each person answqiigg the survey check
‘which projects or materials he/she would
like to work with..

Each design suggestion is thoroughly discussed. With the .
first two designs the children are worried about the possi-
.bilities of children listing projects for which they will s
not be able to provide materials. The last design is ac-

.cepted, ‘but the group members are divided on whéther proj-
ects or materials should be listed. The children favoring
projects reason ‘that if children see the projects listed,
they can pick the ‘one they need or want for a particulat
reason. * In other words, the projects dictate what materi-
als to keep on hand in the center._ They point out that ' .
with only a list of Hiaterials, children may check off cer- >
tain materigls and then not know what to make. The children .
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) : — who favor 1isting materials argue that they cannot possibly.
' . . think of ‘all the kinds of possible projects others will
' 'Craﬂ's Cen'kx SUNGIX want to make. "What if a child wants to make something not .
: on<ghe list?" one member asks. -
, ) PR j%r\;::siderable debate, the group finally agrees to
. We avc“Planm'ng a erafts center, 1ist proj¥cts but to leave one space for those who want to
Co . : make a profect not on the list. These children will be
I+ will be inthe Design Lab. required to write a brief list of materials required. If-°
: . © the 1list 1s reasonable, the materials will be obtained. ’
\,ou m.aj wse the cey\fer a«unring ‘ In writing the survey, the group uses some of the proj-
. . . L “ects mentioned in the initial class discussion. They spend
vecess hme. Please answer i - a week planning and writing. Two children make appoint-
p . ments with the other three classes. The final survey is
our %“esfwns be_\qu?: . ,.put on a ditto master (see Figuré B5-5) and run off by the
' - : ' school secretary. ,
. ‘ During the following week the group administers the sur-
o ) " DO ‘300\ de"" ‘*0 use the cen‘i’e.r, vey in pairs. The children carefiilly explain to those who
T J *. - ) L-:] m - are nqt interested in the center that they do not have to
JUNN § Yes ho *complete the second survey pai‘t. The survey is also ad-
R ministered to their own group members. .
.t 24 Ple“se‘ Che‘K °" e PWJed' Houw - When all the surveys have been completed, the group
- wouu I ke 4o make inthe center sorts the surveys from each class into two piles, those who
. . are not interested in the cené:r and those who are. One
’ . . e . child tallies the number in e h pile on paper. The re-
A y Pfh““ﬁ ’,C°l°r E] C e, sults are shown in Figure B5-6, .
., : S le 1" .+ lThe children next tally the projects and obtain totals i
. = daﬂ anmma’s ?E . T as shoyn iIn Figure B5-7, The group is surprised and a°
; Papier-mﬁchc,’ ap‘,mals T %ittle reli:ved (tilj?at noiOneibbthﬁr:dltg 2d'd hﬁs (;w;lpr:ject.
~ : . . " - Because a class discussion i scheduled for the following
) . or PlAPPd'S D vy day, the group -decides to make bar graphs of the data as
. 5‘.“'\9 or +hrcaul P:chms D they have done in the past. One bar grapl of the data is
: 3 ¢ shown in Figure B5-8. .
S metal dcsugns (pie. 4ias) . ‘ . ’ . .
- wwoodworkmﬁtrh ~Wall im) - ' oL~ ‘ ,
t e In order to determine what music to offer in the
. Scu) +km5$ ) E:] ; - music center, the Boulder class ask¢gd/each class .
) O_“\er:“ . ' N | - to suggest songs or records they lijed. A sugges-— .
! e . e i . .tion box was prepared .for each grglle level. When
(P\eds& list waterials You 4 . . all the suggestions had been colflected, the ciass
will ne ed ) T : - categorized the music as best &5 ‘thet could and
. LT /. tallied the frequencies with which various titles
-”'\-ahk otk - occurred. Music was then seledted based on the
J R } survey results. (See log by Eli th Gilpatrick.) -
. ' Ny
S R )
", : — — % is the .
. ‘ . Figire B5~5 the survey group works on the survel, the inventory
o . — ? . group goes to the Design Lab to assess the ials avail= .
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able for the center. Because they do not know what proj-
ects children want to make and, therefore, specifically
what materials are needed, the group decides to make a gen—
eral list of materials that can be requested. They also
decide not to list the Design Lab tools and “standard" ma-
terials, such as nails, screws, Tri-Wall, wood, glue, paper,
and tape. It takes the group three days to make a list.
Their final 1list appears in Figure B5-9, )

When the inventory has been completed and the survey
data tallied, the crafts group makes the following list of
materials that are needed in order to work on the requested
projects: s

] .
‘Materials needed for requested projects

+

paints Tri-Wall -

crayons fabric

clay thread -
newspapers - sewing needles ’
paste ) pie tins 1
wood string -

+

: \
The children decide they can then compare the inventory
with the materials needed and decide what they need to buy
or scrounge. :

Projeet

Number of children
who want ¢,
wmake the pnjed'

In comparing the two lists, the children note they need
to scrounge or buy the followin terials:

crayons

pasnty celor

elay animals

papier-m8hd’ animals
oY Puppets

S"’V"ﬂj o thread pictuves . ‘

metal designs (pic 4ins)

-y @

Wt I @

wu @)
L~ 0

pewspapers
fabric

sewing needles
ple tins

The children agree that crayons, newspa rsf‘tnd sewing
needles can be easily obtained from home/or at school. One
girl remembers that her neighbor s#ws akd, therefore, can
probably‘providg plenty of fabric scraps¥ Because only one
child requested metal design, the group agrees that one of
their mothers will have enough pie tins to satisfy the
demand. ’ ' '
This situation reminds the graqup that they had better

wWaedworkine, (Tvi-wal, o) | Wt it
W )
sew things . W @
other @
Figure BS5-7
. 0 ‘
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inventory group forgot to do this, the whole group returns
to the lab to compare available quantities of varibus ma-
terials with nudber of requests. Immediately, they note

41 ~

™check the quantities of some of the materials. Because the -
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’ that there is not enough paint, in quantity as well as in
ariety, for nine painters. Paint is then added to the
scrounge list. The group agrees that there 1s enough clay
- and string. The number of lumber/Tri-Wall requests is shown
‘ to the 1ab manager who suggests that they bring in any scraps
! L1 ! — they may have at home.
— PQO:S'E CTS PEOPL_E ; At the next class discussion’ the crafts group reads the
. L&)F¥ﬁJ.T- st of materials presently in the lab and the list of needed
‘ - materials. As the lists are being read, the games group mem-
: : o = bers perk up. Several children comment that if the crafts
——+-— group needs to scrounge for more paint, then they certainly
will also because several children are planning to paint
their games. The class realizes that although the two activ-
ities are somewhat different, both will require building
. materials. '

T The class discusses at length ways to go about scrounging
-+ - -for materials after they realfze how time-consuming it will
be to try and raise money from bake sales. Some of the chil-
.___ _dren's ideas include--

0
=

~
W

]

Number of Children Who want 4 MaKe

.

1, ask the art teacher for surplus paints,
SIS -~  paper, etc. — .

‘ 2. write letters to parents

3, hang posters around the school

4., pass flyers around the neighborhood

A Certain Project
P

w
i

d

One child suggests ‘calling the high'scHool art department )
because her sister told her hpw much they always throw out

r each art class. Everyone agrees that all the ideas

good. The class decides that once the crafts center is
- set up and running, a group can be formed to’attack the
scrounging problem systemgtically. Meanwhile, the children
agree that they.themselves can scrounge enough,materials to
get started. - . .

-

N

N

i
kg
L

LA
[ X4
preind,
metal
Aesi 4ns

Pa
wh

- ) F ROTECT The group mak.mg books in thk' Austin, Texas, class
y could scrounge all needed materials for
cs except paper (a large gquantity was
They used the telephone directory to lo-
per stores and “called each store to deter-

mine the price. After they had determined which ,
- oo stére was least expensive, several members of the

A : group went on an after-scRool field trip to the o
RS store to purchase® she paper. (From log by Laura -
Rodriguez.)

v . »‘ I3 v
Q . 19 ) ‘
« b . ‘«.

Figure B5-8
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fmai’eric:ls ﬂq\lallab'lé
 for Crafys u)ovk

box 0; scrap wood and Tm-khxll

Woolen rods (3 difserent S12es arow'd)
Wire (2 digkevent Jr6~..d<nesscs)

Papcf C‘APS ’
Straws )

marbles }

Paper clips .
5+nn».'a. (2 d\‘f'ercn‘f Ku\ds)

+hread (red, black, whﬁc,grccn)

" felt-Npped pens (ml, black)
C\a(ﬁ,
paint

-

' Figure B5-9

- . -

The crafts group next works on a schedule for the center.
At first they decide that Jrch class will be assigned one
day However, one child reminds the group,that only so many
can wérk comfortably in that particular area of the lab.
Another visit to the lab is made. The fourteen group mem-
bers pretend they are working on projects in order to assess
the amourt of work space needed and find that fourteen chil-
dren in the area are too many. Two, then three, thén four
children step aside. The ten remaining children agree that
they now have enough working space.

The group realizes that in order for everyone to work in
comfort,' ten children is the maximum number of workers for
the available room.. Someone suggests pxpanding the center,
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but this idea is quickly vetoed because the lab manager has .

told them that other classes need to use the room too. Fi-
nally, it is agreed that the excess children will have to
be scheduled for the fifth day. One child comments on how
lucky they are to have one extra day!

The children do not know how to schedule the'extra chil- ‘

dren because they do not know the names. They also redlize

.that the scheduling can be tricky because most children will

want’ to go on the same day their fridnds are going. After
much thought, the group decides to leave this problem for
each class to solve. They agree to make a sign-up sheet,
leaving only ten lines per day for each class. r sign-
up schedule appears below. % .

« [
V Sign Up Sheet For Crafts Center

Tues, Hed. Thars.

rri?
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Because there were only seven earphones, the éixth

gradérs in Boulder decided to allow only seven chil- -~

dren at a time to use the center. Also, as children
left their respective classrooms, they had to sign
out (both name and time of their departure) and had
to have their teacher's consent. The children felt
" that if someone abused the equipment, they could |
' refer to the individual class charts to discover. who
it was. (See log by Elizabeth Gilpatrick.) )

When the craf;s group waits for the sign-up .sheet to re-
turn, attention is focused on supervision. The third- and
fourth-grade teachers are ruled out because they will need
to supervise half of ‘the class when the other half goes to

"the center. Teacher.aides are considered a possibility

because they supervise the various grades during lunch time.
The children decide to inquire whether one, or two aides can
come in a little earlier. The Design.Lab manager is another

»

possibilfty. No one is sure what he does when the third and™

fourth graders are at recess. They.decide to check with him.
One boy wonders whether someone's parent would be interested.
He reminds the group of Mr. P. who voluntéered some time in,

‘the lab last year. The children agree that this, too, is a

good possibility. One girl suggests a high school student.
She notes that Miss W.'hag one in hef class in the mornings.

When the children cannot th of any other people, they
assign two-members the task of "Checking with the lab manager.
Three children volunteer to speak to the principal regarding
the teacher aifles and the high school students.

The following day the crafts group learns that the prin-
cipal is ¢hecHing on the high school students. The two
aides that cope to school early are neetled in the office.
The other twofaides have small children and -cannot come
earlier. The other small groups report that the Design.-Lab
manager uses Tuesday and Thursday mornings to plan and buy
supplies. However, he is free and willing to supervise on

Mondays, Wednesdays, and Fridays, TLater that afternoon they

learn that Miss W.'s high school student cah supervise op
Tuesdays, The children decide to revise the gchedule by
eliminating Thursdays and allowing each class ten spots on

.one of the days. »
N ~
The sixth-grade class in Lexington arranged for /
«» adult supervision for winter sports by circulating
T~ i R ',

j. (o Ko
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a memo among the faculty asking for volunteers. In
the spring the children asked the faculty to par-
ticipate in softball games. (See log by Robert
Farias.)

Finally, the group est*bhes, the following rules for

the center: -

I N
- I. No more than ten people in the center at one
‘ time.
2. No one can work in the center without adult
supervision.
3. No wasting materials.
4. Allow enough time to clean up your mess.
5
6

. Always clean up. <

. Anyone who breaks the rules twice cannot use
the center until permission is granted by
teacher.

Invaddition to scheduling monitors in the music cen-
ter, the sixth graders in Boulder decided to show
the children who would be using the center how to
use the sound equipment. This plan was aqreed upon
because the children readily admitted that they
usually did not bother ,to read lnstructlons and
rules. The class deczded to orient all users to

© the music available, to bhé'center’q sched&le, and,
to the rules. - (See log by Elizabeth Gilpatrick.)

After qbe Lansing class had developed a number bf
games for other classes in their school, they de-
cided that they should schedule a time. to teath the
games to the other classes. To do this, they\set
up the fbllownng guidelines: :

® About & week before the teaching day each group

will set*~up a convenient time to teach with the .

« teacher.

.

® The groups will ask the teachers for a one-hour
session to teach the games. .

"‘}ﬂ
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Crafts Center Survew
L

Name _

Class

Qo 309 like ucfhg-%\e center &

What do You not \ike about the
ch'cr?

~

o
motevials 2
Schedule,7 , -
Amount of 'Limc in ‘H\e Q&n‘h!ﬂ' "

Figure B5-10
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o

Do 3°“ liKe 'usm3 He c,cnf'er?

No _56 _ VYes
. W W v
- W -t
- W

WM\’ do you not liKe about 'Hn
Center?

)

’ plained about the lack of materials.
" the group had continually brought in materials and even ob-

m*iﬁf““
Not enouah materals 19 W ,
. \ W HH
Not ensugh +ime ~ 31 Wi b m
Figure B5-11

A '.

e The day before the teaching day, each group *
// will give the teacher directions on how his/her
class should be arranged ™=

?

® Fach group will take their games to the assigned
class when they go to teach, not before.

e The gam®s will be left in the classroom for
three days in the kindergarten and two days in
grades one through six.

(From log by Sandy Szedlhk.)
- .
When the sign-up sheet is returned, the group sets about

writing notes to the other three classes announcing the
opening day. A final check of the materials is made.

On opening day, the whole ’class goes down to imspect amd ]

marvel. Because the day belongs to their class, the whole
recess time is spent with the center group showing their
classmates all the materials that-have been brought in. )
Many children in the games group now express a desire to -
work in the center. The teacher assures them that the ac-
tivities will alternate because there will be plenty of bad
weather days coming.

After the center has ‘een in operation for three weeks,
the crafts group decides 'to survey users for satisfaction.
A few complaints have been received during the three weeks,
and so the group designs a brief survey (shown in Figure
B5-10) to determine what the complaints are and how many
there” are.

. The survey is given to each class as it uses the center.
By the end of the week all'the surveys are completed. The ;
group tallies the results. , (See¢ Figure B5-11.). ‘

The children are very surprised that so many children com-
During the three weeks

The
group realizes that they really need to organize their ef- -
forts better, using the various ideas that they had .thought -
of earlier. Eight children express an interest in "cam
paigning for materials.

The group wonders what 1t can do about the second com-
plaint of. not enough time. Some groip members feel that a
lot of children always feel recess time is too short. How-
ever, one Birl points out that’this can be a real problem

. . )

tained the help of another third/fourth-grade class.

-

-
F",

b []
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if someone is making something out of wood. It takes about
ten minutes to get all the necessary tools and supplies and
to set up. The group discusses how the -recess time can be
expanded but agrees that this is impossible. The only fea-
sible idea they think of is to investigate the possibility
of having the center remain open during lunchtime. They
agree that the main problem would be supervision. Three
children volunteer to check with the principal.

After two months some children who are finishked in the
crafts center now want to design active games. Others want
to continue their campaign to scrounge materials for the
crafts denter. Some games group members want to use the
crafts center.. "Because many children want to play or-do
something else during the recess time, the class 'decides to
regroup. They agree that recess time has greatly improved.
Hogever, there is a general consensus that the classroom is
too cramped to work in. The complaints are generally about

6.

QUESTIONS TO STIMULATE FURTHER

INVESTIGATION AND ANALYSIS-C
v 7 -

‘-

the desk rows and how they impede any kind of group work.
+The class agrees to work on the Classroom Design challenge

" next.

a .
. -
After spending considerable time making board games
to be played during indoor recess, a Watertown,
Massachusetts, class became interested in helping
younger children learn and in helping the art teacher
"and librarian clean. (See log by Marie Salah.) -

After spending considerable time+on making board
games, part of, one sixth-grade class in Washington, .
n.c., became 1ntezested in othér free time activi-
ties, ~Their activities were more individualized and

. consisted & sewing, crocheting, and tutoring younger
chzldren. (From log by Jeanette Lea.)

L -

]
A. General Questions

‘@ What do you do when you have finished your.lunch
or have some free time?

® How can free time activities be imprqved so that‘
they would be more useful, fun, dr educational?

Mj ) ‘ "‘
:9 . T i "




- @ When do you and other students have free times dur-
ing the school day? -

///o What do you and other students want to do during
free time (e.g., indoor recess, lunchtime)? How °
«can we find out? How many people should we agk?
How do we-pick our sample? . _ "

. , (4 ) \
¢ What should we do with our survey data? What does
the data tell'ug? What kinds-of graphs and,charts
could we make? :

B. Games , -~
e What makes a game.fun and inEeresting° How can we
find out? ‘ ’

e What is the smallest-and largest number of people
who can play your game? How can we make g, game
everyone can play?

- 4

e How much épace does yéur game require? What equip-
ment do you need for your game?

e What age group can p1a§ the game?
e How can you make the game more durable?

-@ What are the game rules? How can you determine

whether the game rules are clear? .
Mj +
o How do ‘you know 1f your game is fair?  |How_clan you

show that your game is fair? .

P '
o How popular is your game? HO6w can you. determine
whether your game 1s fun to play? ° S

.

~

€. Art, Musi¢, or Aldiovisual Center

o' How can we set up.an art, music, or audiovisual
center in~our school? Where will the center be
located? -

e How many children are interested in using the
R center? Who should be allowed to use the center?
’ How can you find out? -




o . h -~ .
. - -
L . . ¢ .. 4

e What kinds_of materials (e “§e» 8Lt suppiies ‘records,
. . tapes, filmstrips)sshould be in the center] How gan
you find olit what kinds of materials others wish o
use in the center? How can you get these materials?
e How long atid how frequently shoidld" the center be
open? What port of schedule 1s” needed? oo
\
o}lhat kinds of es do we need for the center? What
happens to viol®tors? v -
' o How can we provide adequafe supervision? How can
we protect the equipment and materials? How will
we moritor and replenishnfupplies? . ‘

\ *
¢

D. Indoor/Qutdogr Recess. Progra ) A
= v ) . .

1 < -

} e How can we set up an indoir/outdoor recess program?

! What kinds of activities ghould be offered? How

can we find out? } « - .

o Who is interested in an ié%oSr/ohtdoor recess pro-
gram? Who should be included in the program? _

e Where cdn we' get the necessary #ports equipment?

e How can we provide adequate shipervision? What kinds
of rulés are needed? What happens to violators?
E: Evaluating Activities
o How can we evaluate the success of our free time
' activities (games, qenter, recess progranf? .-
b What changes have taken place in the school'singe
*‘the ganes were made....Center was opened....indoor/

outdoor‘program was set up?

I 4

- ., M
' L4

. What;revisions need.to be made to our games.... |
cefiter ....recess, program?  *
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{.. LOG ON USING FREE TIME ‘ .

- ) . . ’ N

« by Sandy Szedlak* . ABSTRACT | -
Allen Street School, Grade 3 This third-grade class began work on gameidesign after

Lansing gMichigan being challenged to design games for four or more people to
(September 1974-April 1975) play. The chilldren.first designed outdoor games with each

student evaluating the games after they had been played. as
a result of' the evaluation, a more general opinion survey
’° on games was developed and conducted in the class. The re- .
. . sults of this survey were then used as a starting point for ’
. ’ ' designing additional games, both board games and active .
Scol? After spending several weeks o the desi construc-
Outdoct C %G mmes . games, pending severa n gn,
. .« tion, and revision of their games, the children tried out
Duck, Duck, Goese * - . + their games with a second-grade class and surveyed other

W ' . . “ °
hat T ied classes in g.he school on their game pbreferences. Using the

Ly . v ‘f' '/ / responses of the trial class and the results of the school-
o bareeg: 1T w’OU\\’d/ ake To 0/19, wide survey, the children spent over a month ,designing &nd
b(l ﬁ LAY 5 constructing games for each class that was surveyed. After
\/ (7 <P , . the games had been used by the other classes for several .
. days and after an,opinion survey had been ¢onducted to'de- &S ‘ g
:3_"9% n e Cucie ’ / termine which games were most popular, the class worked to- = ¢
Liked . l" \\/QJQ-F 0 gether to compile a game book (containing over fifty games)
. / ct Q. . which was sold to 'other students and teachers. With their
Disliked yOV" 9 to (\M n work on games comple}‘:ed, the children developed*iists of °
' i ] Other free-time activities and began work on an activity of

Pl
w

l . o their choice,

v

’ ’ . \ o » 4 . .
5 . ; . .
.

Y I’ o e,\fll‘rla . ., After a discussion that T initiated about games they had
Fio o played outside, I challenged my class to design games for

F: s four or more people to play.** During this initial discus-
~ I—); wos NG "" O,,ﬂ . sion, the children first listed different kinds of games and = '
-, Yow d,'dnf' g Crf‘oJumP ; .y ) :
- l ~ .q. F) ’ l N
Nnoug L *Edited by USMES staff _ ; . fo
: ' ' **In the middle of the year the focus of the unit being - .
. ’ Figure C1-1 - . developed' was broadened from game design to ways’ of Using
’
. s . . . Free Timg with game design-as one aspect. A game design
: ‘_ N . . challenge often comes up naturally in a digcussion of how . '
oy A% . to use free time.--ED. " -

. S J 1S * e % = . ‘ N
. MC C ® o N ® ) . 8 S » . ,
JAFuliText Provid ic . . » P ct v "
. .




QUESTIONS

/

4

1. What game do you like best?

&
2. What do you like about it?

3. Do you like to kick the ball?

4. What kind of equipment do you need?

i
5. Do you like 2 team game?

‘ .
6. Db you like relay races?\< -

7. Do you like games with 4 °people?

)

8. Do you like games where someone is "it"?

L4

9. Do you like 2 board game?
10. Db you like 2lpeople games?
11. Do you like ruhning ghames?

Figure Cl1-2

Y

a I \
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»
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whé;e they could be played. The games were groyped into
categories of outside games, board games, and active games

that could be played either inside or outside.

When I asked the class what information they would need
to play a game that they had never played before, the stu~
dents made the follo suggestions:

. ® we would need to know the rules ~
e what equipment to use
* @ the number of peoples B
"o where to play the game )
. e /
The ‘class thenedivided into six groups of £ ur students each
to-desiph games for four or-more reople to .sla}

Because most of the.games they develope’@q;e outdoor
games ,- the class met outside to try out each game® Each
group in turn explained their game, and the ‘whole class then .
played each game: Several of the games were taking too long, °.
and so the rules were modified to shorten these games. After
four games had been played, it was time to end the class.

The next day, the last two groups explained their games,
using the board to illustrate the layouts. Each -student
evaluated the games on a piece of paper, telling whether he/
she 1liked or disliked a game and why. (See Figure Ci-1.)

At the next session, I read the children a combined list
of their responses to each outdoot game. I then asked the
class how we could find out what kind oft games (Bosh outdoor
and indoor), most people would 1like to play.) Together we de-
veloped an opinion survey which I recorded on the board and
later reproduced as shown in Figure C1-2. After pafsing out
paper, the whole class went through the questions and marked
their responses on the paper. ' .

When the ¢lass met again, I gave them the list of survey - I
questions and a graphing sheet. After explaining that I had l )
added .up all their responses from the day before, I asked
them to look at the graph paper and figure out how they
could W the survey results. Two wdys were suggested:

a*\‘,‘&’ Put thecks in the boxes all the way up &e\fgi\
,» number of people. ' D

" '@ Just put a check in the highest boxs

T After the results of each question were listed on the !
board, the children proceeded to fill in their graphs (see

Figure Cl-3 for a 'sample), using either of the suggested L
vays. . : . .

: K ! 3
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y Using the data from,the graphs, we compiled two lists--
one of likes and one of dislikes--about the games on the

board. (These lists are shown in Figure Cl-4.) When one of

the ‘¢hildren questioned the large negative response to relay

races, ;the class decided to vote on this question. Most

children then voted § they liked relay races, which con- .

tradicted the earliex ponse on the survey. We corrected

our lists and graphs to reflect this.* ‘
I then asKed the class whether they would like to make up

some games that would reflect the positive suggestions from

the survey. The class divided into groups to work on games

of their'choice. Three groups planned to work on some sort

of board games and four other groups decided to work on

either ogr or active indoor games. Each new game was to

include things that people like in a game. e
During the next few sessions the groups made preliminary *

plans, developed their games, and then began to construct

- preliminary models of their games, Including game boards,
| dice, and markers.

Several students made dice from cubes
and tetrahedra. Students who had completed their models
went to,the Design Lab ro make final versions of their games.
Some of the. games they developed are -described below.
,
The Trip Through the Forest: A board game for two to six
people with squares in a _path. Markers are "Funny men.' ‘A .
die 4s thrown and markers are moved the number of squares
shown on the die, ¢

‘ . ' }
4
Doll House: Rules'are not yet developed-byt the?idea is - -
that the children should crawl through a large™dpll house
(as they play the game) which the group is consttucting.
}

Monsterr A board game with squares arranged i
shape. Each square has a different number (one o
4, 5, 6). When the die ié.rolled, the monster move
coxrespondirtg ndgter on the board. The obpject is t
first. . .-

'500: This is a‘’bean bag toss into a brightl&'ﬁainted
box. Eagh person has four turns. and each toss into ehe box .
is worth five points.

.
3 ‘ ‘

‘When all the groups had firighed’ their games, the‘chil«- a
dren rotated to different groups ta try out one another s

— . ‘ S T ¥
*The class might discuss whether the ‘ragsponses ‘to other o '
questions might.also be wrong.—-ED. . e e s g )
“ “ ' . (-,‘N * .\. .. “-:. - H
P T N . e?' '. FICRA . v i

) ‘ J
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games. It became apparent that several games needed to have
their rules revised or developed in more detail At the
next session, each group wrote out the much-revised rules - /
of their game. (Figure Cl-5 describes one of the revised
games.) The groups then tried playing their own games with
the new rules.

At our hekt session, the class decided that they would
like to do’'two things- '

.

«

® Dewelop a- questionnaire to find out the game
preferences of others in the school *
® Make the games completely ready to be tried out
by another class . .

°

The Games Group first discussed where the rules for each
game should be placed. Most of the children felt that they
should be placed somewhére on the game so that they would
always be available. They also suggested that a game book-
let of all the games' be made and given to other teachers.

After declding that they should use a second-grade class
to test the games, several children were delegated to in-
vite one of the second-grade classes to do this the next
wéek. The, group then lodked over the games and repaired
those that needed 4t. o

The'Questionnaire Group'developed tWo surveys, one for
children and one for teachers (see Figures Cl-6 and Cl-7). o
They ,then went around to all of the classrooms in pairssto :
set up e<i§hedule for giving the surveys to each class.

Later the week the Questionnaire Group distributed
suxveys to each classroom. They asked each teachef to give
her ¢lass the surveys sometime during the day. They then
returned to pick them up at the end of the school day. The
group received about 400 surveys from the other classes.

In preparation for the second-grade class, the children:
set up their games in-the library. There were eight games
available for the second graders te play: _—

[ * l

" Trip Through the Forest (bOard game ‘for five players) A

-

Right and Wrong (board game for two players) ' >

Doll House (board game .for four players)
Number Chase (board _game for two through five players)x
Treasuxe Hunt ‘(active game for any number of players) T
()l)
L. { n

¢ R
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. t Monster (board game for three players) ' ' -
SURVEY )
. 500 (active game for flive or more players)
1. Do you like jumprope? yes no . .
2. Do you life board games? yes mo Teet:totter (active game for three or four playefrs)
. ) 3. Do you like races? ' . yes no After each group had told mééthe number of children that
. , could play their game, the borrect‘num})er of second graders
’ 4. Do you like relay races? yes M . were .assigned to each group. When the second graders fin-
5. Do you like basketbal?®? yes no ished the first game, they went to other groups to try some
. of the other games. Most of the children were able to play
6. Do you like pompom? yes mo three games. Some of the groups had difficulty in teaching
\-. 7. Do you like kickball’.; : yes no the rules and keeping score, but all enjoyed the session
; very nmuch. ‘ -
»8' » you-liﬁ:%ii;gzss Fhat you play es no When the second-grade cilass returned to their room, the
s ) y teacher asked them thich games they liked ahd why. The &—
“ * 9. Do you-like games that you play - sults, as reported- to our «£lass, are as follows:
" inside? yes no y K ) ' .
10. Do/;’;ou like card games? yes no " Number of Children
- Game who liked it Why they liked it
11. Do you like games with cars in .
” . [ 4
- then? yes me Monster 21 the name, it had
12. Do you like games you play with : : 3 J1ittle people
a ball? * yes no : with it
] * i
"13. D fxke a team game? yes no - o
o Yo e R . 500 {16 liked throwing
. ' A : . . beanbag in the
How old are you? ' : .\ ; basket
Are you a girl or a boy? - Teeter totter ; 13 - 1iked the balls
. Q\ - . ' . g . I
. . ' ! v i
Figure C1-6 Trip through the .13 liked the two big
; Forest blocks used as
. . s dice
i s ' 14
: Right and Wrong . 11 - 1liked picking
‘ papers from cup ,
. : , N \
L Treasure Hunt 9 liked hiding the .o
. : : | o ‘box and finding
' . ' " B the box
- ’ ¢ ’ ‘
. } - Doll House . ! 8 play money to buy .
- . . : . o stuff K
+ bew i P
8] ") \ ’ 9 i\ { ,/ ‘ .
N ’ I | ".‘
|
L 25 . -
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1. Would
2. Would
3. Vould
" 4. Would
5. Would
6. Would
7. Would

t

TEACHER SURVEY

you like board games for yoﬁr roon?

you kae lowq ganes for your room’
(1/2 hour or more)

you like' shoxt, games for your room?
(up to 172 hour)

you like games for outside?
V. .
you like games for inside?‘

you like miniature ball games?

you like games that teach things?
What would you like taught?

»

Room Number

Figure C1-7

yes
Yes
yes

yes
yes

yes

no

no

no

no

no

no
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. At our next session I'Neld up the stack of surveys that
had been completed by the Wher clagses and asked the class
what we should do with the One girl suggested ‘that we
ghould divide the class into groups with each group taking
the surveys from one class. Using sticks, each group would
‘tally the number of yes votes and no votes for each question.
These results could then be listed next to the number for
each questlon.

", The class decided that this was a good idea. After the

)class had divided into groups, I handed out the surveys and

a plain piece of paper for tallying. Each group proceeded
to tally the results using their own method. The groups

_spent several days tallying their results and recording the

number of votes. (See Figure Cl1-8 .)

When* all the groups had finished, -I asked the class how
we gould make the results easier to read. The children de-
cided that they should write the questions down and then '
list the number of yes and no votes for each question. When
I asked how théy could do it' for people who could not read,
one child suggested that they could draw a picture for each -
question, The groups then began recording the data (using
q;ther a written question or a picture) in this way. (See
Flgure C1-9 for a list with pictures.)

When several groups had finished recording their data, I
gave them a piece of graph paper and asked them to ‘figure
out a way to show their information in picture form, remind-
ing them of the graphs we had constructed earlier. Each
group experimented with various ways. When one girl noted
fhat she did not have enough squares to fit all the re-
]

Jsponses to one question, I asked whether she would have

enough squares if each ‘of them counted for more than one
answer. She decided to 1Ft each square stand for five an-
swers. But when she got to twenty-two, she did not know
how to mark her graph, Because each square was equal
five answers, she decided that she could divide each- lquare
into five parts. She then marked four squares and two parts
of the fiext square to show twtnty-two,

Most of the other groups were having’ difficulty with'
thejr graphs. I asked another teacher, whose students had
just learned how to make graphs, if‘she cpuld send some chil-
dren to the class to teach the children in my ¢lass. Eleven
students came to the cldss to help with graphing. Each
picked a pair of studentd to work with ahd showed them how
to set up the graph, They then watclied each pair as they
filled in the data to make sure there were no mistakes.

‘(SeelFigure C1-10 and Cl-11 for samples of these graphs.)
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Figure Cl1-12
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When the graphs were completed, each group listed the //
types of games that the children in that, class had liked the
most. (We first eliminated items that J;re already games
such as kickball.) The groups then picked one of the more
popular categories of games that were left, such as card
games or board games, and began developéng ideas for games
for the particular class whose surveys they had analyzed.
Each group planned to make games for a particular classroom
and then teach that “class.how to play them.

All of the groups worked on developing games for their
particular class for several weeks. Some groups worked on
card games or board games, others made up relay race games.
When the children requested specific items (marbles, dice,’
play money) or needed ‘time in the Design tab, I helped them
with these things.-

The children®seemed to find it much easier to develop new
games than they did at the beginning of the year. They knew
what components were necessary for each game and included
these in their written descriptions of the games.

Descriptions of two games developed by the class are as
follows: .

Fiéhing Game: ' For four players. !

Equipment: paper fish, box, fishing pole, magnet.
Directions: Paper fish with paper clips attached to
them are placea in the box, Players dse a fishing
pole with a magnet on the end of it to catch fish.
When the fish is caught, player must answer the math
problem on the back of the fish. If the answer is
correct, player keeps the fish. If not, fish is put
back in the box, Player with most fish wins,

Fire Escape: For six playérs.
Equipment: K board, six markers, two dice.
Directions: 1. Throw the dice.
2. Lowest number goes-first.
3. Shake the dice and move that
number of spaces.
4, If you land on the fire, you must

move down the ladder. / .
5. Person who gets back tg¢ start first
wins.

-

A picture of the board for Fire Escape is shown in Figure
Cl-12,




As the children finished their éames, I would ask them
to .check whether they had the following information: |
¢
- e\Name; of the game )
e fow many can play ’
. ment’ neede
e Who starts first
How do you play game-rules \
e Who is the winner ’

. .

When the groups had finished most of their games, we re-
arranged the room and set up the completed games for a "Play
Day." The groups first tried out their own games an¥ then-
circulated around the room txying out some of the other
games. All enjoyed this session very much.

f At our next session we discussed how much additional time
would be needed. for all groups te finish at least five games
for their assigned classes. It was decided that two weeks
would be enough time. ) ’

I noticed that several interesting things have occurred
as the children have developed their games.

1. Children working on games involving math

, problems have gone to their assigned class .

' to find out what types of problems wouldsbe
of interest to that class. They have re-

N turﬁed with books or worksheets showing ex-- -
amples and have used these in developing the
games, ' '

2. Children are now aware of the components of
games and are constructing more complex games
than they did before,

3. Several groups that have been finished yith
their games for som® time have asked if they
could make more games, which they had already
designed during free time prior to class.

\

By the end of the two-week working period, all groups had
finished their games, and the class held a discussion on how
to teach their games to the other classes. We set up the
following guidelines: <, ‘
e About a week beggre the teaching day each group

would set up a donvenient time with the teacher.

- 1yz
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+ SURVEY

Do you like the games we made?

1. yes __ no Why?

2, yes no Why?

3. yes_____ no Why? f
4. yes_l_ no Why?

5. yes ;o Why?

6. yes no_y¢ __ Why? )

Were any of the games too easy? Which ones?

Were any of the games too hard? Which ones?

. Was the math too hard in any of the games?

. .
yes no

.

Which game did you like the best?

Would you *ike some more games? yes no

Do you think that you could make your own games

now that you have seen ours? yes

Figure Cl-13

no

-

‘ . !
® The groups would ask the teachers for g ‘one-
hour session to teach the games. : ‘

< ® The day before the teaching day, each groupg
would give the teacher directions on hdw his
her class should be arranged,

® Each group would take their gages to thZ assigned
class when they went to teach, t ngore.
-~ -~ l I
e The games would be left in the classroom for °
three days in the %k dergarggn_and two days in
grades one through Gix. : ’

-, "

The class next discussed what they would do with their
games after the assigned class was finished with them. Most
of the children wished to take them home, but one group of
about eight children was interested in compiling descriptions
of all of the games into a book. )

I asked the class(if they wanted to know whether the
other clasdes liked their games. When all said yes, I asked
how we could find out. . One boy suggested that a -survey be
taken after the classes:-had finished_playing with the games.
The children then formed two groups, Survey Group and- Book
Group, and began to work on these ideas.

The Book Group decided the following:

. /__*,/
1. They would place the rfyles for each game, a
. picture of the game, And the names of the
people who made that/game on a ditto sheet,
2. The ditto sheet would be typed.
N 3. They would make copies for everyone in the . -
room, all teachers in the school, and -the prin-

cipal, , : \
4. A cover would be made for the book. '
. ¥ ) .
The Survey Group developed a survey to be given to the
other classes. (See Figure C1-13,)
During the next few weeks, the groups took their games to

, ‘their assigned classes. [Most groups spent about forty-five
minutes teaching their games.
seemed to enjoy thelteaching and playing sessions very much.
Each group then returned to their assigned class several
days later to conduct the survey, ’

All of the classes visited

« 4
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- ’ . The questifon was again raised as to what should be done
) . . with the games after each class was finished with them. - The
. . majority of our class was opposed to giving the games to the
’ . ' other classes; but two suggestions were made that received
¢r . c Lt [ general approval: .
. i 1 ‘ \

- . N . ® Sell copies of the games N

-~

-

¢ "
‘ ® Put all the games in a book and sell the book

- After discussing both possibilities, the children voted to
put all the games in a book to be sold to others.
- At their next session, the class revised the list of
things that should go in the book for each game : .
« Artist (draw pictures)
. Directions (rules)’ \
. Made by .
. Name of game s o
. Date when made :

VIS W

After deciding on a‘mame for the book (Games and Rules from
212) and voting to usé, alphabetical grder for the games in
the book, the class discussed the work that would be needed
on the book. After deciding.that four kinds of jobs (art-
ists, writers, ditto runners’, and salespersons) needed to be
done, everyone signed up for the job_he/she wished to do. .
During the next two months, most of the children worked
in groups to complete the book.. The Salespersons Group
, worked on advertising and taking ordexs for the book. They
- ’ ‘ used sample pages of-the book for some of their ads. The
‘{’;&5‘,'; il . VN g writers and artists divided each page in half vertically
e %, grewik o N PR with, the picture placed on the left and the rules on the
right. As they worked, they switched jobs periodically to
avoid boredom. As the ditto Yunners had nothing to do during
“the first week or so of work/ﬁn the book, I challenged them
to think of other ways to use their free timé. Kach child
. developed a list of things to do and then chose one of those.
, : ‘ things to work on. Two girls who had decided to help other *
N Lot . . - teachers with art, math, and reading during their free time
’ designed posters advertising their services. Another group
. . of children planned to construgt an art show with various
+ types of artwork displayed. The show would be circulated to
other rooms in the school. ) ‘e
. As work on the bopk continued and’ other children completed
. — © their tasks, they also.developed lists of free-time activi-
. 1.:,1 . ties and began work on an activity of their choice.

‘ . . . . : ) 1 )y -
[ERJ!: _ 3 . : D vl .
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" When the artists and wrilsers had completed all of the
games, the ditto runners spent two sessions running off
forty copies of each page (enough copies for everyome in
the class\@ﬁd extras to sell). The\whole class then set up -
an assembly lihe to put the book ;9gether? The completed
books were distributed to each child in the class and to all
those who had ordered them earlier. See Figures q1-14,

C1-15 for sample pages. The books were sold for $1.25 each
and the money was put aside to be used for a trip to the-
200. .

As we began to complete work on the unitXXOne group of*
children volunteered to make a chart listing all thé’ chil-
dren's names and the free time activities that ‘they had .
listed. This was completed and placed in the classroom for
easy referende. )

Our last task ‘was to tabulate the results of the surveys
that had been conducted after the teaching of the games in
each room. - After a brief discussion of how the graphs had
been made before, ‘the children constructed bar graphs of
their data. .

During the remainder of the school year the children
utilized their chart'on free time activities and continued

. to work on many different projects.

Mame: Tee e Totter -

<> ‘ | Orectof tegane: . \
. (hepesonwith the rmast poinis afier : .
R fxrns ﬁﬁn" .
P qulpnmnv fcafzrﬁ?hkr ‘ P ¢
bx | whi' e bat| '

hetay I Wlagers "
o[ PlaceHhe ballonthe teeterfotfer, |
4 HH dre +eeter +oHer>éf/, ueéw
T Info e thx e

. / - .
.« X Each hirnfakestres ‘ .
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Figure Cl1-15
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LOG ON USING FREE “TIME

Watertown, Massachusetts

by Marie Salah*
Hosmer School, Grade 4

77

(October 1974-February 1975)

'

ABSTRACT .

This fburth-grade class at the Hosmer School in Watertown,
Massachusetts, designed and constructed board games to play
during the lunch period-when inclement weather prevented
them from going outside Spending approximately two hours
ber week on the games, !%e class worked in gmall groups.
Each group considered game rules, the nutbef of people who
could play the game at one time, game ma erials, and whether
the game was fair or not. To test game fairness, the groups
tallied the number of times each blayer won over a certain
number of games. . During class djscussions, the games were
evaluated (by a survey) by each small group. Another survey
was conducted to determine the most popular game. Later in
the year, some of the children became bored #Mith their games
and began a school services program. .The ildren made
games for other classes and helped teachers clean -their
JLOOomS . . .

i

~

By the month of QOctober my' children were no longer going
outside for recess. after eating their lunch.' “Instead, they
remained in the classroom to read & book, talk quietly with
a friend, or play a game. The lunch aides supervised the
class during this time. After several hectic lunch periods
in which. children were running around the room, throwing
aluminum foil, and sliding on the floor, I gathered the
class together to discuss what was happening in the room:
while I was out. The childrep readily admitted to these!
misbehaviors bug'offered the following reasons:

- :
1. The regular teacher is out of the rqom.
2. The lunch aides are not strict enough.
3. There is nothing to do in the cldssroom
during this time. .

*Edited by USMES staff
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We agreed that it would be difficult to change the iunch
aides' disciplinary habits. The childrer also agreed that
it would not be fair to make the classroom teacher remain
in the room during her lunch break. pBecause the first two
situations- were not, changeable, we lookéd hard at the third
complaint of nothing t¢ do. From the time they had to re-
main inside, the children occupied themselves by chatting
with friends. They offered other types of activities\ they
could do which includeél the following:

1. : Read a’book
* 2. Finish incomplete work
3. Play games N

Because there were games in the room, we discussed why
they were not used as often as they could be. The chil-
dren's main complaint was that there were not enough games
for everyone to play. The children suggested two ways we
could resolve this problem:

. . ’
1. Bring in games from home .
2. Make our games

»

Many children were against bringing in their personal
games from home. With so mdny children using it, the'game
would soon become dflapidated or parts, would be lost. Most
of the class agreed that making games was more feasible ang,
practical. SY{nce few children expressed interest in read-
ing books or.completing unfinished school work during the
lunch period, the class enthusiastically accepted the
challenge of making games to play during indoof recess to
make this time more enjoyable.

The children offered many interesting idea of possible
games, ‘ Mogt of the games suggested were either fun~-type
games, sugh.as board games (similar to Parcheesi and Monop-
oly), or learning games, such as manipulative games and
games that reinforced a ‘math or language arts skill (addi-

-=tion, subtraction, spelling, etc.). Before breaking into

groups of two or three, we briefly discussed what they would
have .to consider in designing their games. We agreed on the
following considerations: . '

1. Game instructions '~
2. Game ulee <o i

3. Numben\of players / .
,4. Game eqyipment

5. Game safdby 1

)
y .

>




' For several days the groups drew sketches and wrote
drafts of game rules, Once the groups knew basically how
their games were played, we got together as a class to share
designs and rules. Each group chose one member to sketch
the game on the board and explain how to play it and yhat
the rules were. The class offered suggestions for ierovaa
ment .

The class spent several weeks constructing their games in
thé Design Lab. When most of them were completed, we looked
at "them and agreed that, physically, they could use improve-
ments. Most of the groups used regular cardboard and
paper, rather than sturdier materials. Also, many children
had drawn the games with either pencils or pens. The chil-

" dren agreed that Tri-Wall and oaktag would make their games
more durable. They suggested three ways to make their
games more appealing: .. .

l , /
1. Make the game pretty by lsing crayons, paints,
or Magic Markers.
2.- Play the game in front of other students so that
they may see how much fun it is,
3. Tell students about the game (advertise it).

» For the next two months the groups 1mprd§ed and revised
their games and solicited suggestions and criticisms from
their classmates. Although all the groups worked s1mu1ta-

,‘neously, this log documents each group (game) one at a time.

One—Two-Three Match Up ' =
This game was one of the first games to be shown to
the class. It could be played by three or ¥ive students.
The game instructions were as follows,

a

v

-,

1. If three people play, one player is chosen as

e a caller.. The remaining two players are two
teams.

If five people play, one player is chosen as
caller. The remaining four players divide
into two teams.

2, The caller shuffles the cards and deals, an
equal number of cards to each team. The cards
have pictures and numbers on them.

3. Eachr team takes its cards, looks at them, and
then pfcks one to put face down on the table.

4. After the caller calls "One-two-three Match Up"
each team turns over its cards.

o 112
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5. If the cards match (both picture and number),

the pair goes to team one. If the cards do

not match, the pair goes to team two.
6. Whichever team has the most pairs, when all

the cards have been exhausted, wins the game. ..
7. Each game consists of one round.

One boy gquickly pointed out that the player receiving
the unmatched cards would win most of the time. The glrls
admitted that after having played the game seven times, the
unmatched cards reciplent won six times. The girls agreed
that revisions were needed. .

-

»

Dinosaur Fish
This game was designed to be played like the game Rish
in which players try to find matched pairs. Rather than
.. match numbers and figures (hearts, clubs, etc.), the players
,had to match prehistorlc animals drawn on oaktag with Magic
Marker. - N
In showing the game to the class, the boys explained that
they were having problems with the cards because & little
bit of the Magic Marker showed through on the back side.
The class foered two possible solutions:
- . v
1. Use crayons
2. Double the thickness of the cards using glue
or staples .

The boys decided to cut the dinosaur figures out and paste
them on new oaktag cards. They also decided to write the
name of the prehistoric animal on the card.. ¥To assist in

_ pronunclation, they broke the name into appropriate sylla-
bles.

ABC Math Game ,

This board game consisted of every space having the
instruction "Pick a card" on it. Each player moved his
marker the number of spaces a¢ indicated by a throw of .
dice. The .player ‘could pick either a mith card or an ABC
card (spelling question), .If the player's answer to either

- the math oy ABC card question was ‘correct, the player. moved
his marker t%o spaces forward. If the answer was incorrect,
he moved his marker back two spac®s. The winner was the
first player to get to. the other side of the board.

" The class felt this was a good learnirig game. However,
many of the students felt there should be a time Iimit for

SNy 11




answering the questions. Various simple timing devices
were suggested: , d

d
S

1. Three-minute egg timer '
2. Drop something from the same spot each time
(they would have to time each drop until they
G found the appropriate time they wanted)
3:_ Modification of the three-minute eggytimer--
use a paper cup and sand
o
The girls agreed that a timing device was a good idea. 1In
the end, they choseyto drop a feather from the same spot
each time.* ’

Nuts and holts ' 473’

This game consisted of matchihg bolts with appropri-
ately fitting nuts. 'Problems, such as math multiplication
questions, were tied to the bolts, and the answers were
tied to the nuts. The player had to match the appropriate
nut with the bolt. If the match was correct, the nut
screwed onto the bolt. The children made several modifica-
tions to this game to accommodate various age groups.

These modifications were as follows: b
° ¢

1., Very young childref--match the nuts and bolts
correctly in one fninute. (No problems attached
to the nuts and polts.)

2. First graders--perform the correct addition by
ma;shing the appropriate nuts and bolts. To learn
coYor names the children could tie color samples
to the bolts and tie the color name on the nuts.

3. Fourth graders--perform tje correct multiplication/
division by matching the appropriate nuts and
bolts. ’ '

4. Time limits~-increase the time allotment of match-
ing the nuts and bolts for younger children.

5. Number of nuts and bolts--increase the number of
nuts and bolts for older children. For really ad-
vanced children, add nuts and bolts with no mgfch.

The boys explained that they resorted to tyihg the problems
on tHe nuts and bolts after masking tape kept falling off
and Magic Marker kept rubbing off.

—_— ' L) \
*The children might check to see if the feather always takes
the same amount: of time to drop a certain distance.--ED.

, \ r
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~ Hot Shot ", . :
Considerable time was spent building the game 'Hot
Shot:" The game was like pinball and made from Tri-Wall, '
Hot Shot paper cups, and a rubber band. Figure C2-1 shows a drawing
. , . of the game. The rules were very simple: . -

- L 4

O, / 1. Two to four ﬁlayers can play.

| ] 2. Each player gets four trie§ to put the marbles

1 in Various cups worth different points. °
35 4o * s

C:D‘F‘-paper cups 3. The winner is the first omne to get a total —
S
: R 2 Tri-Wall : /
. <:) <:> ! g rimha " Roadway Game

" © underneath score of fifty.
18 ao as 30 This game was a board game where the pIayers proceeded
' s
°

. to designated ces by tossing a die. Various spaces had
. . instructions on them such as "Go back to gas station,"
« R " 4 N . "Take detour," etc. The winner Zas the player who reached e
3 o <4 marble " the other side of the board first. . : .
ber band : "
. ’ . \ rubber ban . ‘Each time a game was presented the class 'considered
] _ whether it was fair or not. The children fé&lt that if each
‘~ B . \ " player won approximately the same number of times, then the
) Figure C2-1 ' game was fair. After all the games had been presented, we
' decided to test each for fairness by playing the games and
ES {_- tallying the number of times each player won or lost. The
o .-f% o class spent several weeks playing them:. The various groups )

. rotated the games so that each group played every games |

4 . L FI Figure C2-2 shows the tally results of the Roadway game.

: / . . A survey was made to obtain the players’ opinion of each
game. After a game was played, the players completed the
survey and left it with the game authors: Figure C2-3 shows

- the survey used by the group.

To determine which games were most popular, they designed

. another survey listing all the games that had been made. The

respondent was requested to check the two games that he liked

best. The surveys were tallied, and the results revealed

that the game Hot Shot was the favorite. The total tallies

for each game were as follows:

-

-

ABC Math Game
Travel Month Game
Railroad’ Game
Match-up i
. Hot Shot - . 1
y " 2 ,3 Nuts and Bolts

Figure C2-2 Roadwax_gisf
' i . Figur -
o . . rl~l 7 :

) . C . ‘ LY (8
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Spelling Race Game 3
Moon Game » 1
Dinosaur Fish 1

~~

\ .
After the games had been played for one month, we evalu-
. _ated the success of them in terms of the challerige of find-
ing things to do during lunch period? Several children
, complained they were tired of their games and wanted to make
new ones. Others complained that the lunch aides would not
allow them to play the noisier games, such as "Hot Shot."
A group of boys, who had played their game on the floor be-
" cause so many wanted to play, complained that people acci-
dently stepped on the game while they were playing upsetting

LY

. the board. We decided to list again what we could do to re-
YY) WWM or Zeor P solve this problem: .
1. Make new games but 1limit the number of players
/“*4kﬁ”f33 No so that the game can be played at a desk.
andinetand— Ao Ul Tues 2. Sit and chat quietly with a friend.
p Ao y 7 wes 3. Finish incomplete work. ;
4 7 , 4. Read. “ _
gormes , Sofe ’?‘.}.IK‘ é ' e was ».6 5.~ Help the librarian'or other teachers. ' .
a ga/mb-ms o ' .
fab(‘ /7001 uonl  As 1¢m437 z;&, Each suggestion was discussed again. The children who

were interested in making new desk games decided to make
. . 5 them using the vertical file folders that I had brought.
Ze %"? ) "" fg"#NoMany children were enthusiastic about the last idea because ’
Ao erwerons this activity allowed them to leave the room. We talked
garma’ s’ ) p , about whether thig idea was feasible in terms of amount of
time. Most of the interested children agreed that it.took
them only five té’ ten minutes to eat their lunch, leaving
them ample time to help other teachers. We agreed that
. everyone could not leave the room at one time because of
the following readons:

~NO

Wunuuz/faw'!

M, &Lf'\u‘f . 1. It would be too noisy. ¢ .. ‘

Some of the students would fool around in the

M
1?\.&‘ ()Alff., .

I 2.
Figure C2-3 ’ "= hallvay. L
'\\ ! 3. Other teachers would complain that too many,
S students were in the hallway unsupervised.
R [y >
To avoid ‘the\noise problem, the students suggested the -
following ideas: .
‘ .
- 1. Go out fuietly.
2. Leave one 4t a time. o ‘
PN T 3. Let two sfidEnts leave every five or ten minutes. )
f’ . oy v .
g . + [
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- _DAY TEACHER _TDME_ WHAT TO DO_
Thursday Miss Powers 11:30 - 12:00 Helping Librarisn
- ¢ Monday, Wednesday Htss Forte 11:30 - 12:00 ~ ° Games and stories
Every day Hiss Dowling / 11:30 - 12:00 Cleaning up
Any day . Mias Fitzpatrick N 11:45 - 12:00 Reading . | .
Friday Miss N'utting 11:30 - 12:00 Ganes i
Any day ) ' Mr. Arone }1:30 - 12:00 Helping in &he Reading Rom .
ot Monday, Friday Miss Pane 11:30 - 12:00 Help with work
Monday, Wednesday, Thursdsy Miss Lane 1:00 - 1:30 Reading
h Tuesday, Wednesday, ;huudsy Miss Norton & Misa McGrail A 9:30 - 10:00 Help with work
Monday, Wednesday, Friday Miss Malvs : 111230 - 12:00 Ganes - .
' |
0 ﬂu“*. .
) » . ) .

4. Rotate the jobs so that everyone gets a chance
to help and so that everyone does not leave the
room at once. A schedule can be made.

s Several boys expressed a preference to remain in the room,
but they agreed to make any games that other teachers re-
| quested. Several girls decidéd to interview the primary
teachers to determine whether they needed the fourth graders'
assistance in any way. By the end of the day, the ¢hildren
found eight teachers who wanted to use the fourth _graders'

services. . \
A schedule was gset up that included the teﬁcher's name,
. the services she wanted the fourth graders to do, the

time, and the day.  Students were then assigned the various ,
tasks on a rotating basis. The schedule of teachers re-

questing assistance, the time, and the type of assistance . }
needed)is showii below. ™~ "~ - A

HELPING AT LUNCH .

For three weeks the class either made games for other
teachers or helped clean other rooms.

.
. . -

1. The students who made games for the new EDCO

‘ . i {Reading program had to read the directions for
i%:‘ . various activities in the teacher's manual.
Wiiﬁﬁﬂ ' . . «.1231_ '

2




They then reproduced activities (games) shown
in .the manual. Although these games were not
original, the studerits were enthusiastic because
they knew they were helping the EDCO Reading-
program.
2. The students making the primary games created

games that reinforced skills and corfcepts that

. the small children were learning. Some of -
these games included math bingd and initial
consonant "fish."

The program was so successful that several of the other
teachers asked that the students continue their activities
, the following year with their new teacher.
. -
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3. LOG ON USING FREE TIME - .
by Marion Perkins* ABSTRACT ‘ '
Whitehead Road, Schogql, Grade 5 This fifth-grade class at the Whitehead Reoad School in
Athens, Georgia Athens, Georgia, designed and constructed active indoor
"(November 1974~February 1975) . games in response to the challenge of makiqg more interest-
, ng games to play.during indoor recess.** The class spent
3 T approximately two hours per week making these games. ec—

ognizing the limitations of the classroom, the childrd® de-
cided to adapt for indoor play their favorite active games.
, To- determine wﬁat active games were favorites, the children
designed and conducted a survey among themselves. Each
child rated the twenty-two active games that the class
e A - listed; there were five ratings:in the scale. In order to
' compare the games relative to one -another, each rating was
assigned points. By multiply{ng the points by the number
of votes for each game ratgng and adding up the totald for
eagh rdting, the children obtained a total score for each
game. The class administered this same survey to other .
¢ Yclasses in' arder to determine whether these other classes
N \ would rate ﬁhe games in a similar way. Recognizing that
they could not possibly survey all the children, the class .
agreed gpon a suitable sample size. During the month of

. January the children, designed and constructed the games.

/ - ,

A :
- .
Indoor recesses at the Whitehead Road School are mot
enthusiastically received because there is no school gym
and the children must remain in ‘their classrooms during this
period., After several comsecutive rainy days of indoor re- -
- cess and the resulting boredom from playing the same old
. : board games, we talked about what we could do to remedy this
: situation. The children expressed an‘interest in designing .
and making new games for the classroom. Therefore, I chal-
lenged them to desgign active games that could be played
/ . within the confines of the classroom.
A discussion of the challenge followed. The class decided
to eliminate Board games and' to concentrate on active games,

. ]

—_—
*Edited by USMES staff

**During the year the challenge was broadened ,to include
other types of activities besides games,--ED. o

. a ' L
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Séveral children were ready to devise a game immediately;
other children thought we should consider some of the 1imi-
tations for indoor active gamesq) The class agreed that in
designing’ a game, the childrenh§;hld need to consider the
following: . ~ )

1. the size of the room
2, the noise level
3. the degree of activity involved in playing

the game
4. safety factors

.

The class next considered what kind of active games they
enjoyed playing. Favorite games were mentioned and dis-
cussed. An argument ensued when I asked what the favorite
two or three games were. Because the class did not “Pnow,
one child suggested that we conduct a survey in the class-

' room. Another child suggested that if the &lass knew the
favorite outdoor games, they could use this information to
3 determine the kind of games they should design for indoors.
i * A checklist survey was designed in which the responder.t
registered his feelings towards each game by checking an
appropriate rating. The class then brainstormed the follow-
ing twenty-two active games to be included in the survey:

beanbag toss ’ / volleyball
' Twister Blind Man's Bluff

Four-Square ' Capture the Flag
kickball box hockey
basketball putt-putt golf
betichball Steal the Bacon
dodgeball tag games

. bowling Cranes and Crows
battleball Run-Down

. baseball Drop the Handkerchief

Keep Away ' racquet games

.

The five opinion cétegories ihcluded the following:
1. I love it (the game).

2. 1 like 1it.

3r 1It's 0.K.

125 " ~




Tetal Vetes for Lach Game’s Posttten
| Tetsl
i Tleve 11tke 1tfs 0K, 1dow’t 11ke ! hate 1t > 1 don't Vetes
i¢

it i3 knev hew te play it _Per Came
0 3

— S

Beanbag coss H 13

Twister 3 26

4 Square L} 11

Xickball

H

H n
3 2%
L}

Farkstsall 1 . )
* benchball ‘ 1 %
Bodgeball L 0 b4
Novling 15, ‘ 2
Battleball ] 13 26

Baseball

Blind Man‘s Bluff ?

L}
¥
0
%
1
1
?
?
3
Capture the Flag . ¢ 1
L}
1
?

Bex heckey * 3 1 2
Puce Puce golf 19 3 25
Steal the bacen 1 ? 43
Tag Comes 1t 10 2 2
Cranes & Crove 2 1 2
Fun-Devn 13 ., 2

Drep the Handkerchief &

3
3
3
2
3
1
)
4
3
2
Velleybsll -7 H
3
1
3
2
H
1
s
4
2
Keap-Avay ’ 7 .
s
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Racquet games

Figure C3-1
-

4. I don't like it;
5. I hate it, or I don't know how to play 1t.*’:

One student was delegated to put the-questionnaire on a ditto
master and to give it to the teacher aide. During: the week
the class completed the survey. ot .

In order to tally the surveys, the class decided to have
one student count raised hands for votes in the opinion
categories for various games. Using the overhead projector,
the totals were recorded on a transparency of the question«”
naire. The total tallies appear in Figure C3-1. ] _ :

In order to compare .the relative popularity of each game,
the children assigned '‘points to each opinion category so that
the category "I love it" was assigned five points, "I 1ike
1t" was assigned four ‘points, down to the last category of
"I hate it" which was assigned one points By multiplying L
the points by the number of votes for each game rating, the
children obtained a total score for each game. The children

:

arrived at the totals shown, in Figire C3-2.

'
.

Game ~ Points . Game ’ Points
1. Basketball " 109 12, Volley ball 90
2. Putt-Putt golf 109 13." Box hockey 83
3. Racquet games . 108 14. Beanbag toss 79
4, Dodgeball ’102} 15. " Keep. Away 78
5. Baseball - 103 16. Battle Ball . 70
6. Twister 101 17. Steal the Bacon 69

,7. Bowling 100 18. Blind Mans Bluff 68 .
8. Kickball .98 19. Crangs and Crows 61
9. Tag games 95 ,-20. Drop the Handkerchief 58
10. Run-Down + 92 ° 21, Capture the Flag 56
11. Four-Square 91 22, Benchball: - 54

; Figure C3-2

.
s bt o b 3 o o

ot

v

*The children might discuss how they would.deal with answers
to this question. .Egpld they count e _h,; eck as a negative
response towards theé game or just &s an unknown?=-ED, .
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* Figure C3-3
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Raquet
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When we had completed the calculatio we compared the
totals of each game. Many children hadfredicted that kick-
ball would be the favorite game and were surprised that bas-
ketball and putt-putt golf were the top two .favorites.*

The top eight games were the following: °

basketball bakeball
putt-putt 'go’lf Twister 8.
iacquet- games bowlj_ng :

odgeball kickball ’
The class graphed the game totals, The high math group
proceeded on its 6wn, graphing the data without trouble.
The middle math group graphed the data with some assistance
from the graphing "How To" Cards. The low math group was
given a skill session on graphing. I used the overhead pro-
jector and graphed the first few game totals. The children
completed the graph on their own. Figure C3-3 shows one

~child's graph.

. Many children wondered whether other classes would coﬁ—

'sider ‘the same games as théir favorites. We decided that it

would be fun'to find out this information. In no time, the
children discussed the possibility of having every student

in grades three, four, and five také their sur&ey. However
it soon became quite evident that this total number of stu-]
dents would be enormous. We therefore talked about survey
techniques and sampling. I explained the concepts of random
samples and stratified random samples. Based on this discus-
sion, the class decided to survey every fifth boy and every
fifth girl on the alphabetical class 1list in all the classes
in grades fhree, four, and five. °*

The day the survey was administered turned out to be Yjuite
chaotic. Children seemed to crawl out of the woodwork to
take the survey. The number of students involved was more
than the class had anticipated. The class eliminated some
of the confusion by picking the sample in a class and letting

- the student teacher -or aide take the rest of the clagt to the

playground. v b
After the survey was administered, the total number of
survey sheets were divided evenly among the child:ﬂh, who in
turn tallied them. These totals were then combinés so that

& . .
*The children might look at the results and determine where

there was a natural "line" between very popular and less
popular games,.--ED, . N
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\ each category had only one grand total. Again, five points
i were assigned to the-"I love it" category, four 'points to
. : _ the "I like it" category, and so forth. Totals were again
of Gvedes 3,48 calculated for each game. Several children graphed these
S“rv‘1 ’ : totals. Figure C3-4 shows one child's graph. )

. o

3 We compared the survey results of our class with the other
- ] classes and discovered that they were quite different. Only
30 three games<-putt-putt golf,'dodéeball, and baseball--were
o in the top six games in both samples. Kickball was the most
e - favorite game of the other classes.* The top eight games
X " were: ) -
Y — o ~
! , " “kickball ‘ baseba}l .
‘. :.: Keep Away putt-putt golf, .
» tag games Twister
= . dodgeball . bowling

-

After December vacation the class began designing their
‘active games. The class divided into small groups of three -
and four members. Each group considered game equipment,
game rules, number of players that could pliy at one time,
and amount of space required to play the game. Each groupfs
game was presented to the class for discussion. The children
were quite interésted in what the other groups designéd, and
many good criticisms and suggestions were offered. °

During the month of January, the following games were
constructed? :

- T e e

-1, Bowling--bowling pins and a bowling backstop
were made from Tri-Wall.

HENEENEEENEREREENENEE

2. Racquets--these were mfdé from lumber,

g,' 3. A game combining features from kickball and
3 putt-putt golf--the player had to "kick" a
ping pong ball into a paper cup.

' _ 4., A game that was a variation of Blind Man's Bluff
Figure C3-4 ‘ played with teams. - .

’ 5. Balloof Bop (played similar to baseball)--the
pitcher tossed the balloon to a seated player
who had to "bop" the balloon with his head. The
player then had to get to the base by '"crab-

\ \ . ' walking" or "duck-walking," etc. Fielders could

.o . ' *The children might discuss similarities and differences in
.l:)() ’ s the top eight games. Games could then be designed that in-

corporated several of the most popular aspects.--ED.

h ,“‘f o | ' ‘ ( | L :1'3.2




the balloon tq'the baseman who céuld catch it.
, . , Later, after numerous complaints that using one's
) head was too difficult, the group changed the

|

r_ ot cateh the ballqon. Rather, they had to "bop"
|

t rule to allow the use of one's hand.

6. Bean-bag toss-}this game was degigned for two
~ teams. Team ohe flipped a cardboard spinner that

pointed to cofors corresponding to those on the
target sheet taped to the floor. Team two mem- ~
bers tried to toss the bean bags onto designated -

. color circles. Each color was worth a certain

. number of points. If the bean bag fell entirely

Ny - ’ ' within the circle, ten extra points were given.

The children played their games for the remaining time
- they were indoors.. The class_agreed that_the games had re-

solved their problem of boredbm.
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1.0G ON USING FREE-TIME

by Robert Farias* -
Adams School, Grade 6
Lexington, Massachusetts
(December 1974-June-1975)
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_ment ta the principal.

‘~the classroom.

_scbedules.
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ABSTRACT * .

This sixth-grade class was faced with the problem of what
to do during noon indoor recess when the weather turned cold
and they had to remain indoors. After several weeks of
playing board games in the classroom, the children began (to
express their frustrations at not being able to do other

. things, such as playing in the gym. After a lengthy dis-

cussion of the boss1b111ty of using the gym, the class real-
ized that their concern was with the whole aspect of recess
ditself, both indoors and outdoors. Proposing three recess
activities~-outdoor sports, active games in the gym, and
board games in the game room, the class presented its argu-
The principal agreed to allow the
class to investigate the three recess activities provided
the children worked out the details. Working daily, the
class divided into three groups to work on each recess
activity. The outdoor sports group lnvestzgated ice skat-
ing on the pond located behifid the school. The children
surveyed grades one through six to determine interest. They
also surveyed the teachers to determine who would be willing
to supervxse) Rules were established for skating, and a
schedule for teachers whd‘bolunteered to supervise was ar-
ranged. The skating turned out to be a success with no
problems of discipline. The games room group and the gqym
group faced insurmountable scheduling problems. Finally,
the class resigned itself to _continuing to play games in
By a hand Vote they determined that chess
the. favorite game ambng “the Xchildrén, and they therefore
de ided: to have chéss tournamepts They made chess boards
pieces in the Lab and also established playing
In the spring the ‘class\ organized softball games
which turned out Lo be very pqpular. .

The problem of noon indoor recess arose towards_the_end _

79

" of Deceﬁber when thé weather turned cold and the children

remafned indoors. During these recesses the children spent
fifteen minutes eating lunch before reporting to the class-
room for a forty-minute play period in which they played

\

*Edited by USMES staff
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board games and were supervised by lunch aides. ;After’
several days of this routine, the children begar to express
their frustrations at not being able to do other things
during this time.

The children were‘disturbed that they could not use the
gym during noon recess. In the ensuing discussion, which
became quite heated at times, the clas¢ talked about what
they would have to do to be able to use the gym. Topics
such as supervisfon, the gym schedule, fairness to other

iiises and girls vs. boys using the gym were all talked
ab

The children agreed that the gym schedule should be ob-
tained from the gym teacher in order to arrange for some
sort of lunch-time ude. Many children felt that the other
classes would object if just our class used the gym. The
class agreed that they would need to survey the other
upper grades to see how many students were interested in
using the gym. Several girls wanted days set aside when
only girls or only boys used the gym. This idea, however,
was abandoned because the children reasoned that if every-
one shared the gym, then ‘everyone would be able to use the,
gyn the maximum number of days it was available.

A féw children wondered what they could do since they
were not interested in the gym. These children expressed
an interest in doing other things, perhaps in other parts .
of the building, such as the art room. With this thought,
the class suddenly realized that-the problem they were con-
cerned with was the whole aspect of récess, both indoors
and outdoodrs.

We explored the implications of an organized recess pro-
gram. The main concern was that of supervision. The !
children realized that if other parts of the school build-
'ing were made available for Eggébs activities or if activi-
ties were outdoors, the schedules of the teacher aides
would need to be altered. The children recognized that
such alterations would require them to go through admini-
strative channels. The class agreed that it was worth
informing the student council about their proposal for an
organized recess program.

Upon their retyrn from vacatioh, the children sent word
to the student council that they wanted more activities
available during recess period. ‘The student council, which
is very active, passed this complaint on to the school's
.P.T.A. Executive Board. The P.T.A. board met with the 3
school principal to discuss the feasibility of allowing
more Fecess activities. The principal apreed to consider
* any constructive suggestions the children might have.

A} 4
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The children proposed three recess-time acﬁivifies: -

1. Outdoor winter sports, such as ice skating and
sledding

2. 1Indoor active sports using the gym

3. A game:room for board games, such as chess I

In presenting their case to the principal; the children o
offered the following reasons for the proposed activities:

1. THe children challenged the idea that snow and
the cold should restrict them from going out- .
doors.” They reasoned that if activities such as\
skating and sledding were offered, children would
not be as cold as they would be just standing e

. around as they did presently. They also felt

that snowball throwing would stop if children had
other things to do.. Finally, if the gym and game
room were also made available during noon recess
time, the students would be spread among the
three areas with no one-.area becoming too
crowded.

2. Most of the children agreed that during recess
time they should be allowed to mingle with
friends in the other rooms. The gym and game
room would provide such an opportunity. Again,
the children reasoned that if there were avail-
able things for children to do,, then:there would
be fewer discipline problems.

-

The principal agreed to their three propbsals on the -

, condition that they worked out scheduling and other prob-

lems connected with each proposal. He also suggested an
outdoor sports activity, target snowball throwing. The
class decided to divide into three groups to work on each "
aspect of the recess program. ) s

The children interested in the outdoor sports concen=~
trated on ice skating since the pond behind the school was
just beginning to freeze over. A survey was conducted
among seven of the upper grades “(fourth through sixth) to,
determine the number of children who were interested in
skating and the number of teachers who would be willing to
supervise. They obtained the following numbers:

133 , ‘
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205
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b " Number of Children

Class . Interested in Skating -
Mr, Farias . . 18 ‘
Mrs. Szerenyi 18 -
Miss Alcorn 17
Miss Wahl .20
Mrs. Clinton 19.

"Mrs, Arch 20
Mrs. Dawdson : 14

. 126

£

3

Number of teachers available for supervision: 3

Several weeks later, the class noticed that their survey
had not included children in kindergarten through third
grade, gand 80 another survey of grades one through six was
conducted. (The kindergarten children were excluded because
they were on a half-day session,) The results of the second
survey revealed that eighty primary children (grades one
through three) and eighty-five intermediate children were
interested in skatingv* -Six intermediate and ome primary
teacher were available and willing to supervise the gkating.
Figure C4-1 shows one child's bar graph of the data from the
second survey; , )

After a discussion with the principal and me, the chil-
dren decided to eliminate grades one through three from the

«_Skating activity. The reasons given were lack of interest

of the primary teachers and problems that yould undoubtefly
result from putting on and taking off the 1little kids'

skates. Several children guggested that the older children
could possibly help the younger ones, but the majority of

the class felt that this would cut into,their lunch time-and

skating timé. The class agreed that a possible solution to
this problem would be to offer Thursday afternoont#* skating
with parent supervision’ . !

- The children established a schedule for teacher and
teacher aide supervision but neglected to consider the
French teacher's unique:schedule. They rewrote the sche-
dule to accommodate this'teacher. The following was the
group's final schedule: ~

[ 4

*The, children might discuss the apparent drop in interest

among intermediate children from 126 to 85.-~ED, :

';*There 1s no school on Thdrudqy afternoons in Lexingtdh.

-

This time 1s set aside for teacher planning and confer=._
ences .--ED [ )
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SUPERVISORS FOR SKATING

Beginning at 12:35 p.m., Ending at 1:05 p.m. .

Jan. 27 Mr. Farias
Jan. 28 . Mrs. Spinelli
Jan. 29 oo Mrs. Arch
Jan. 31 \ | Mrs. Szerenyi

Feb. Mrs. DerManuelian
Feb. Mr. Ziehler

Feb. Mr. Farlas - %
Feb. 7 ’ Mrs. Arch

To determine 1f there were really enough room for every-
. one to skate at the same time, the group went outdoors to .
. measure the pond. The area measured 198 ft. in diameter
with a wall down the middle dividing this area in half.
The children felt that this was adequate space. They also
decided to make use of the wall by designating sections of
it for each class to hang its belongings, such as scarves,
S mittens, and hats. They established the rule that no class
could go near: another class's wall section. ¢
The group made skating rules and talked about ways to
enforce them. They came up with the idea of a penalty box
for any violators with the supervising teacher or aide

§ determining the length of time one had to sit in the box.
« . The following list of ska ing rules was distributed to each
© of the involved ‘classes: i‘

RULES FOR ICE SKATING %

1. Hockey sticks and pucks are not allowed!
2. Rough play is not permitted. ‘
. 3. Use only the storage area assigned to your class.
% 4. Throwing or spraying snow is not permitted.
5. Tripping is not allowed.
6. Valuableg should not be brought to the pond.
7. Pony T4il holders should be elastit.
8. Holding hands is-not allowed. - ) ‘o

., SKATING WILL BEGIN ON JANUARY 27th. -
q 2
On the first skating day the weather was wet; conse-
quently, there:was some doubt as to whether there would be ‘
skating. Only twenty children had brought their skates to |
school. The children had a lot of fun, but decided they

w129 |
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could have even more fun if they built an ice skating

obstacle course.” Indoors, they drew diagrams of what their
o0 : . . obstacle course might look "like, estimating where various
obstacles might go. Figure C4-2 shows one child's sketch. ,
* Unfortunately, these children did not get beyond the plan-,
ning stages. The weather permitted only one month of
skating.. .
. At the end of February, the ice skating had to be
stopped due to the warm weather. The class' felt it had . )
been a success and was appreciated by both the supervising ,
- teachers and the skaters because there had not been one ., - “
incident of misbehavior. * T h
While the outdoor sports group‘had-been working, the )
othéer two groups had investigated the use of the gym for
indoor active games and the auditorium for a game room.
The gym group obtained permission from the gym teacher to .
use the gym during the lunch period. Without polling the
other intermediate cldsses, the group arranged a schedule
that was convenient for our class and the fifth-grade
cl%ss with which our class occasionally teamed. After a
few days in the gym, however, -other interqediite classes
began to complain. The gym schedule was revised to accom- e
modate all interested cladses, but this was soon abandoned
because there were too many interested’chi}dren and the .
schedule Wecame ‘confusing and pointless.* : "

The games room group also faced an inpsurmouritable
scheduling "problem because the room to be used also served

. -| as an auditorium. Because school plays, chorus concerts, ]

. ’ etc., were scheduled for the spring, various gfoups needed

. : e T to use the auditorium to practice. The group éxamined the

- . ‘ auditorium schedule and agreed that "there were not enough

“ ‘ ' open time slots for<them to proceed. The grotp- resigned.

itself to-the fact that the class would have to continue

) ] playing the board games.in the classroom.** . o,

S The class discussed ways to make the board games more =~ . « @ =

: ' - exciting. By hand vote it was determined that-the game of ‘
y . chess was the favorite. Several children suggested having
: ~chess tournament’s, and this idea was promptly accepted.
n : Most of the children decided to make their own chess h

|
!
!
i
!
!
I

i
!
z
|
}

. ’ ’
~

I f *The children might discuss the Wifficulties with the
. ' ' ) scheduling system and suggest improvements that “could then
. + be tried out.--ED. ¢ o ‘

- : . A o . **The class might distuss whether they could design séme ..

i .1'4().‘ . ' ' . active games which would involve everyome in the class and

. ® b ~— could be played on some days. .The class might also inves-
QL ‘ . . o, " tigate whether another room might be used as.a game rooms .

'EMC . " ' ) ) . ; ».==~ED, o : R . N .
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Intermediate -Chess 75urnam€n7‘ boards and pleces. Tri-Wall was cut up for the boards and

wooden dowels were cut into one- and two-inch lengths for
the chess pieces. The class was divided into two levels
according to -ability--advanced and intermediake. Within
these two levels, players were matchéd according to relatiwe
ability. The two class tournament rosters are shown in
Figure C4-3.

By March the weather permitted a few days of outdoor re- .
cess. The children recognized that the problem of what to

.do during noon recess time was still present. They began

thinking about spring activities that could be offered and
the general consensus was that softball was one good possi-
bility. They spent several weeks surveying the intermediate
grades to determine interest and number of possible players.
They decided to have two leagues  (boys and girls), and teams
were drranged according to playing ability. Three catego-

, ries of teams were arranged, fourth-grade boys, fifth/sixth-

grade boys and fourth/fifth/sixth-grade girls. Teachers
were also asked to participate. . C

The spring softball was another suLcessful activity. ™
During previblis years the school faculty and administration,
as well as the P.T.A., had been concerned over the ever-

"increasing numbers of playground accidents. This spring,

however, the faculty and administration noted that there
were fewer aqciaents) and the consensus was that thisigas |
because most of the children were involved with the softball
games, either playing orkw$tching.




: . 5, LOG ON USING FREE TIME

C by Elizabeth Gilpatrick* . ABSTRACT
Heatherwood School, Grade 6 " This sixth-grade class spent approximately two and\ one-
X Boulder, Colorado half hours per week establishing a music center in schgol
(February 197 4-May 1974) where students could go to study or listen to music whexever

, . they had available time. After much initial discussion of
s the problems of setting up a center, the class divided into
“ groups to work on the following problems:
: o 1. where to locate the center
! 2, How to equip it
3. Who should use the center
4. What the center rules should be
5. wWhat music should be available. in the center
A\ ]
Because there was not much time left in the school year, the
. class decided to run a pilot program for a random sample of
' o students using currently available cassette equipment. BY
doing this they would find out how large the center would
have to be for use .by the whole school and what problems
might be encountered. They decided which records to tape by
‘tallying suggestions gathered from each grade and choosing
albums by the most popular performers. A tape recorder with
seven earphones was set up on a modified study carrel in a,
seminar room, and the equipment was tested. When the center
was ready, a girl and a boy from each class in the school
wepe trained to use the equipment and allowed to use the
c;Zter at certain times. After a month, the class d;‘gpssed

problems they had noticed when the center was be used.
T—— . Since, at that time, thére were only two weeks left in the
T school year, the students decided to let each class in the
- upper grades use the music center for oné‘day before the
. , . ,summg:}vacation. ’

P

My class became interested in settin up a music center
in the school following a discussion on a challenge related
: to using music to improve the school environment. The gist

‘ | #Edited by USMES staff 1473
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- of the discussion was that although background music Eight ' ﬁ
) be pleasant for everyonep not everyone would have the same T
taste in music. Thé music center was seen as a feasible .y
, N practical solution to this problem, 'With a center,
K - cMildren could go to study, read, or, listen whenekﬁr they
.t had time during the SQhool day withqut disrupting other -
— *  students.
. The ¢lass ‘quickly identified many problems in, organizing .
R the cenkey., As the children debated various issyes, we.
' . listed on the board thecfollowinf issues and tasks that
e : needed to pe considered and fnvestigated v
.. . ) N L
1.: Where to locate the center. '
- 3. Who will us€ the cenfer? PR
' "3. Cage of the equipment. ’
4. Cost of estab‘!.ishing and maintaining the center.
‘ 5.. Locating ‘funds’ to finance the center.
. 6. Size of the center. *
v . 7. Number of people who can use the center-at the , -
same time. . .
. i , , 8.. Amount of time per person in,the center.
— " 9. Center hours. ' \ N —
‘ ’ 4 10. Kind of music available. = ¢ . '
. ,11. Should duplicate tapes be available? \ ‘
. . . ¢ 12. Who should run the center? A -
. Co# ’ -~

'The class spen® considerable time debating who should
be able to use the center once it was éstablished, Many
hildren wanted the center to be just for the sixth grade;
others felt we did not'have the right to use school equip-
ment exclusively for a few people. Opne main concern was
that younger "students might mistreat or mishandle the )

' equipment, hut some students felt that we could not be sure
L , of this until we had allowed‘the younger childrén to use
= the center. Several-students suggested initially allowing
. only our class to use the center. However, this idea was
"vetoed because everyone in the class kinew that we were set-
ting the center up only: on an experimental basis and would
- -~ be especially ca h_the—eqﬁipmenf
One child suggested observing another class using the
" center. If the students mistreated the equipment, that
class would not be allowed to use the center again. In |
. the end, the children. agreed to the idea of selecting, at
random, several children from various grade levéls to =
use the center initially.
. . At our next sedsion we started to form committees that
. lEI{Iﬂ:" ‘would be" responsible for the main jobs in establishing the

[
¢
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center. ~Someone comdented that he hated committees and
suggested that the whole class work on each of the problems,
one at a time. This"idea was roundly criticized by those
impatient 'with what had amounted, so far, -to just too much
distussion.' They were vehement that five jobs could be

* done at once if we had five groups working simultaneously.

The major tasks were defined as follows: . -

1. Securing a desirable location for the center

2. Securing the'proper equipment (we had decided a
cassette tape recorder was the best financially)
and storage !

3. Establishing rules and regulations for the center

4. Setting up the sample who would use the center

. (talking to the kids' teachers, working out an

initial time schedule,’gblecting children)

.5. Selecting the music to”be taped

We were stuck for a while on how to.choose the members
of each committee, until a student suggested we jusfftry
a show of hands and see whether the groups were fairly
even in number of members. (Luckily there were!) The
newly formed committees then elected chairmen and. started
eir problems.

‘to work o &

o \ﬂ worked in these five groups and occasionally
"held meetings when problems overlapped the different
“areas. Althaugh the groups worked simultaneously the activ-

ities of each group. are describéd An tum. .

" The children in the 1ocation group immediately went to

talk to the librarian ,about the possibility of situating

the listening center in the library ‘While the librarian

.+ was in favor.of the.{dea, he. offered the children a .rather
unsuitable spot (being too“small and hard to reach). How-
ever, the .childten's main concern was that the‘ librarian ,

1sted that students ‘using thie music center waild have to

- follow the library rules 1if the' ‘genter were’ located in the
library This worried the children because they wanted to
devise their.own rules for the center. They decided ‘to.set
up the denter elsewhere go that they could.have qpntrol .
~over it i the testing stages. sThey thought that‘when ft

%.was running smoothly, _they, might - relocate 1t to the Y
library so that the librarian couid.monito; 1t “Jahis course
offactibn algo had the advantage ofwgettin& library funds

. for equipment for the:fully operatiopal center. “, ..
*.y\hi\b?hey next talked with the principak and secured-per- -

ssion to use a semina¥. roon"for,a ‘couple of hours .three
days a weék. After again_gicc?asing thé.situation with the.

K
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librarian, they decided to set up the trial listening center
in the seminar room.
N ) The equipment group got off to a slow start as they had
' difficulty selecting a chairman. When, after several ses-
sions, they still had found no means of getting equipment
. for the test center, I helped them by boxrowing a portable
: cassette recorder from another teacher. The students still

AR T had to find earphones, a junction box, tapes, etc. There
were several possibilities for long-term' funding of the
- - . center, including submitting a proposal ¥or P.T.A. support

and library resources if we went under the librarian's
L rather over-protective wing. .For our immediate needs, the
"y \ - ) library funds (supplemented by my own pocket) provided
\ money for tapes. The equipment group decided to buy six- ~
teen tapes initially. The library was also their source

- 3" - of earphones and terminals. The earphones were connected
s T N to a junction box that was plugged into the cassette re-
mobfed corder.
. Shuly . The equipment group also saw to the physical setup of
= careed : 20" the center. They made sure tables would be available and
poclable \ . considered whether to design a listgning carrel of some
tape reconler sort. They obtained a cardboard study carrel that they

1 - Jqqgﬂcu Loil

-3 modified by cutting some holes in it to suit the needs of
T cart  __| . the listening center. This is illustrated in Figure C5-1.
‘":“‘ v The boys ‘in the equipment group worked out a good lay-

. Py [ ' out for all the equipment in thé& seminar room and tested

QLten '
St Gire the equipment to be sure it was in good working order. Un-

fortunately, they left the tape recorder and earphones in
the seminar room, and someone spilled something powdery

. . all over it. They were very upset about this, but it pre-
. ‘ﬁzgure €5-1 cipitated much thought about places to store the equipment
when it was not' in use. They talked about locking it up -
but decided that the equipment needed to be available

. during the day .that there was no problem at night.
The media room, the office, -and the quiet room were possible
’ locations they suggested. Their criteria for a storage

¢ , room were the fallowing:

- 1. 1nﬂr4{§§omeone'else's way
2. supervisien .

* 3. easy access

- 4., easy to get out and use -

' They decided they needed a cart on which to store the
equipment ‘and asked the librarian «df they could have.a cart

| : ) and if they could keep the equipment in the media room. '
- _1 1:? . Both these requests were granted, and they cleaned up the
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equipment and stored it in its new homez////
After completing the task of securifig the seminar room
as the location for the listening center, the members of
the location group joined forces with the rules and sampling
groups to develop procedures for testing the cent The
sampling group first found out from the office what the
proportion of boys to girls and upper to lower elementary
children was in the school. They wanted to know this to be
sure of getting a representative sample of the whole school.
As it turned out there were approximately fifty-one per
cent boys and forty-nine per cent girls, and so the chil-
. dren decided that one boy and one girl frem each class
¢« would be a representative sample. The?‘éhose their sample
by randomly poirting a finger at names on each class list.
‘Vﬂey wrote up a list of all these nam:/'s and distributed 1t
- to' the teachers. The sheets also contained information
about when the center would be open. ¢t
The rules group began immediately to decide what kinds
of beh#¥ioral and scheduling rules they thought feasible
to test. However, after drawing up some fairly practical
N rules, they decided they 'could go no further until the
scheduling of the room and the sampling of the school had
been organized. Although this group was very keen on
writing notes and making signs, they readily admitted that
they themselves did not read signs carefully. Thus, they .
decided that the best method to use would be to train the
children personally; when everything was ready, they would
have a mass meeting of all the children selected for the
test. They would tell them what we were testing, show them
the center, acquaint them with the schedule, explain the
equipment, and make sure the primary children understood
everything.

The rules group then got into a discussion of how many
children would be allowed to use the center at any one time,
how long they would be allowed tb stay, and what to do about
people who misused the center. Various suggestions for
monitoring. the center were made, such as to have children
sign their name and the time as th‘y entered the room, to \
have Ysomeone in the room all the time, and to have chil-

., dren sign out with their teacher when they wanted to use
the center. v

This last idea was most popular since they could check
the teachers' charts if someone misused the equipment at
any time. To simplify this process, they decided to make
charts for each teacher. Two boys volunteered to do this
~ . and to distribute the charts to the teachers before the

o -/ center opened.

ERIC 1500 4.
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We discovered that we had tw:}wé terminals and only
seven earphones and discussed whdt to do if there were more
than seven people or if the children fought over whdt to
listen to. We also discussed how long each child should
be allowed to listen. They felt that one whole side of a |
tape (forty-three minutes) was too long but that only one
song (about two minutes) was too short. The rules they
eventua¥ly drew up were as follows: -
1. People who mishandle equipment more than once

should not be allowed to use the cenfer again./
2. No more children should use the center.tham .

there are earphones available.

No tapes are to be borrowed from the center.

After listening for thirty minutes, children who

have been in the center the longest should give

up their places to others coming in.- '

The choice of music is on a "first come, first

served" basis but should be relinquished after

thirty”*minutes.

N .

The group thought they should set up a schedule for
the children in the class to monitor the use of the center.
The monitoring schedule and the schedule of children
responsible for the equipment were drawn up in chart form
.as soon as the seminar room schedule was finished.

The music selection group spent the first session
realizing how difficult their task was. They discovered
how varied their own musical tastes were and realized that
the first graders might not like performers such as Alice
Cooper, which the music selection group themselves éenjoyed.
In the next session they hastily devised a survey 'to .give
to all six graders to get some indication of their prefer=~
ences for different types of music. The form they prepared
listed different categories of music, and the children were
to mark the ones they liked:

orchestra
jazz

rock

pop

solo
country
comedy
folk
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They discussed their .survey further and realized that
lower elementary children would have diffculty reading or
. even understanding some of tHe categories. One girl sug~

gested asking the primary teachers whether their students
would understand the words on the list. After talking fur-
ther about these categories, they found that’ even some mem-
bers of the group were not clear about the meanings of the
categories. They tried cutting it to’fewer and simpler
categories but: that .did not .seem very satisfactory. .

The next suggestion was to have everyone list five
records or sopgs that they-liked and put them.in a box.
This seemed likely to produce an. overwhelming response, and,
when someone,’ thought of having a suggestion box: all the
group agreed this was a good idea. They thought that they
could categorize the suggestions into different types of
music and ‘choose the records accordingly.

The children made a ballot box for each grade level
and decorated them with musical symbols. They wrote and
scheduled an all-school announcement explaining why the
suggestions were wanted and stating that the boxes would
be left out for a week. -

When it came to collecting the suggestion boxes, the
group was disappointed to find that first graders had cut
up their box and were using it for bottle caps. " Although
the first graders were given another box, they had lost
interest in answering the survey. The group was very
excited, however, about opening the other boxes and reading
the suggestions. They were very partis nd cheered or
groaned at 'good" or "bad" suggestionds There was a lot
of confusion as to how to count the suggesﬂiéns. They
finally began to write down each suggestion and make a
tally mark each’'time it was/suggestedes The group working
with the fourth-grade box began to throw out some of the
responses and had to be reminded that all suggestions had
to be tallied, even if they were considered "dumb."

They had some trouble interpreting the survey results
Because some respoqses indicated song titles, while others
gave performers' names, and still others gave album titles.
We decided that the only possible way to categorize was by
performers and listed the most popular performers for each
grade level. It turned out that lower elementary students
were interested in music they had heard in music class and
on television programs such as "Sesame Street." Upper
elementary students were interested in popular music they
had heard on the radio and some classical music they had
heard in music class or performed themselves in choirs and
instrumental groups. : 10,) /

g - /




When the records were finally chosen, the students
started bringing them from home. As I was the only person
with equipment to tape the records, this became my Easter
vacation assignment. Most of the tapes were.of pop records,
but we made two, tapes of Sesame Street songs, a children's
albym by Peter, Paul, and Mary, and another album of songs
for children. There were also some classical records that
the children knew well, mostly examples of the orchestral
instruments they studied. When we had fouxteen tapes re-
corded, we decided we were ready to open thHg center.

The opening of the listening center was delayed a couple
of weeks because both the class and myself were very in-
volved in rehearsing for an after—school musical perfor-
mance. Howgver, when we finally hag the time to train the
children in the sample, we opened the center and let it run
for several weeks.  Then we all came together to discuss
what we had accomplished and what the problems were.

The main problem seemed to have been that some of: the
children in the sample did not use the listening center
and that some of the children in the class forgot the
scheaule for taking equipment to the seminar room and
monitoring the center. . I pointed out that this was their
responsibility and that they could not expect teachers to
remind them. :One girl thought that if the school bought
a lot of new equipment children would be more interested °
in the center. We also had a problem of some mistreatment
of the equipment, and I had to go into the room a few times
at the request of the monitors to enforce correct use of -
the equipment.*

We then discussed what we should do with the center in
the remaining two weeks of school. About half the class
was in favor bf closing it because they were too busy with
sports and other special events to care for it. One child
suggested reserving it for upper grades. After a long dis-
cussion about various ways to keep the center open, fifteen

*If more time was available the students might (1)design a
questionnaire to find out why the children did not use the
center, (2)analyze the data to find out the ages of the
children that used the listeﬁing center more often, (3)set
up a better system for managing the listening center, (4)
find out the grade levels of children who mishandled the
equipment, and (5)find out which tapes were used more
frequently.-~ED.
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children voted to keep it open and ten voted to close 1t.'
These ten left the group to do something 2lse.

Because they had not yet used it themselves, one of
the remaining children suggested arranging a special time
for the class to use the center. This developed into the
idea of letting each class in #he upper grades use the cen-
ter for one day. Several students wanted to encourage the
fifth graders. to use it to generate an interest in con-
tinuing the center next year when the present sixth graders
had left.* However, the group decided to start with the
sixth graders, allowing children who had finished their work
and had permissiod from their teachers to use the center.
After checking with the sixth-grade teachers, the children
arranged a schedule so that each sixth-grade class could
use the center for a day.

The lasting effect of the children's work on this
challenge was the purchase of 4n audiovisual complex for
the school. As our efforts at a listening center had
proved ‘fruitful, the faculty thought that money left over
from the school's original building fund might be made
available for equipment.

The six boys on the equipment committee accompanied me
one Saturday to a local sound equipment store in order
to decide which equipment should be purchased. We spent
the whole morning there, and the assistant was excited by
our project and was very helpful. He demonstrated many dif-
ferent models, explaining the advantages of each, and the
children considered whether grade school students could
operate the equipment.

On the basis of this field trip, we could recommend
definite brands to the faculty. Unfortunately, ‘the pro-
posal to the faculty had to be written very quickly, and.
there was Insufficient time’'to let the children themselves
write it. But, the result of our efforts was that $800
from the building fund, supplemented by another $165 from
the P.T.A., wag spent on audiovisual equipment. As the
delivery of the equipment tdok nearly a year, this class

_ could de no more toward a permanent school listening center.

v

A

B

*The class could have written instructionms, based on «heir
experiences and the results of the evaluation of the test,

run, for the next grade to'set up the listening center for
the whole school, -~ED.
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'6. MINI-LOG ON USING FREE TIME S : '
" Designing Dice Replacements ' )

‘ / by Michael Kingston* —~ ABSTRACT ' ' . .
Prairie School, Grade 5 . When this fifth-grade class began work on designing
Urbana, Illinois- i replacements for dice, they investigated many different pos-
December 1975 - sibilities including spinners, coins, a number board, mar—
: bles rolled into holes in a box, and drawing numbers from
- ‘ . @ hat. while a control group threw dice and recorded how
K . ) many times each number (from 2 through 12) ‘came up on a bar

graph, other groups constructed their-devices and then tested
them in a similar manner. By comparing the graphs for the
. . various devices with the dice 'graph, the class was able to
) decide which devices would work as replacements for the dice.

My fifth—grade class began work .on designing replacement
"dice for a Monopoly game after.1l kold a gtory about an oc-
casion.on which dice were needed but regular dice were not

- available.** Class discussion produced many ideas, includ-
s ' ) ing the following:
1. make dice
2. use baby blocks
3. a.spinner ‘ =
4. a number star ‘ R ) )
. ,3- roll marbles into holes in a cardboard box
6. flip coins ‘
. " - 7. throw an eraser on the board and move to the
square it hits :
. 8. drop a piece of paper on a number board. | .
9.  put numbers under cups .
10. draw numbers from a hat
' At this point, one student objected to many of the sug-
gestions, "A lot of those things won't work because the num-
. bers won't come up the way they do on the dice." Manysof
: ' - the other students disagreed with- this statement, and pointed
. , - out reasons that their ideas would work like the dice.
*Edited by USMES staff
- **The challenge to design dice might be more real if special
‘0 135 . dice or spinners were needed for a game ,~-ED, '
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) f Finally I asked, "How could you prove that the numbers
, would come up one way for the dice and another way for some
othermethod?" One girl then suggested that the dice could
be rolled and then the other method could be tried to see °
if the same number came uyp on both.
f . Another student modified the idea: 'Write down all the
numbers when'they come up and then see if your two lists are
the same." The class decided to divide into groups to test
each replacement method listed, with one group rolling dice
and recording numbers to be'compared with the other methods.
At our next session the groups testing various methods
wrote up descriptions of their dice replacement devices, in-
- cluding a 1ist of materials needed and a drawing of anything
that had to be built. (See Figures C6-1 and C6-2 for sample
drawings.)

-
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. .The Dice Group began rolling dice and recording the num-
- bers that came up. ‘Near the tnd of the session, the Dice
Group showed me a piece of paper covered with columms of
numbers. Ome of the students said, "This doesn't make any
' . ' sense." When I pointed out that the data looked good but
that it was hard to understand because of the way it .had

+

’ { s ’ each number had been recorded and writing that down.
i . : 1:\’(?

- et -

157 5 ) , been recorded, one’ student suggested counting how many. times’
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The next day I showed the chart made by the Dice Group to
the rest of the class. I asked the class "How many sixes -
did the Dice Group get‘7 How many zeroes? How many ones?
How many nines?...Elevens?" The class saw that the Dice
Group didn't get any zeroes or ones and that there were more
sixes rolled than elevens, .I then asked the class, "What
numbers can you get when .you roll two dice?" The children
then realized that the dice replacement devices théy were
constructing shoulé!only display numbers-2 through 12, since
these were the only numbers that came up when the dice were
thrown.

I next showed the class how to make a bar graph tally of
their results. After giving each,student a piece of graph
paper, I set up a graph form on the board and, as one stu-
dent rolled the dice, recorded the results on the graph.

As the students observed the process, they began to. gener-

"alize what was happening with statements such as "It id

higher in the middle and lower at the ends.”" After fifty .
rolls, I-ended the session by reminding the class of these
two points:

e Make sure your projects give all the numbers
from 2 to 12. = ) -
® Record your test results on graph paper‘
Most of the groups continued to work on constructing a’
dice replacement device. Some students went to the Design
Lab to use the tools and materials available there.

The Dice Group rolled dice up to 500 times and then began o

constructing a large graph to display their data. One
dent in the Dice Group was concerned about comparing results
that were tested for different’numbers. of trials. He won-
dered how 'to compare 100 spins of the number star with 500
rolls of the dice. ‘When I suggested that this could be done
by calculating percentages, I found that the whole group was
interested in learning how to do this., After referring to
a math text, I showed the group how to calculate percentages.
The Dice Group then calculated the percentage of throws re-
corded for each number appearing on their graph

As the other groups worked on their devices, 1 noticed

_ thar seyeral modifications were made:

1, Students working on the number star constructed
a second star numberdd 7 thru 12, then pinned
the two stars to a pencil eraser so that all
twelve points were visible.

153
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Students constructing the number board ‘erased
the area for the number one. . v
3. Students drawing numbers from a hat threw out
the slip for number 1 and added slips for
numbers 7 thru 12.
4, Students putting numbers under cups added cups
> for numbers 7 thru 12.

By the next session, most students had completed construc-
tion and were testing their devices. The question came up
as to the number of trials necessary for a good test. The
Dice Group noted that although more trials had made their’
graph higher, the shape of the graph at ‘the top had .not.
changed much. They felt that-the shape of this curve was
more important than the number of trials. However, they
made no decision as to how many trials were enough.

Because many %tudents continued to ask how many trials
‘'were énough, T called the class together and displayed sev-
eral student graphs, sugg¢sting that their shape at the top
was the most important thing rather than how "high" the
graph was. When several students still requested & specific
number of trials, I arbitrarily selected 100 as the minimum
number of trials. = .-

Several groups were having difficulties. The Coin Flip-
ping Group could not decide how to eliminate one and zero
from their flips but finally decided .to ignore flips which
gave zero or one and flip again,

The Spinner Group decided that their project was no good
since they didn't put all the right numbers on the spimner
and there was not enough time to make a new spinner. I
pointed out that to play Monopoly, two dice must be rolled
and the numbers added to get the correct number of spaces
to move, I then asked the group“haw: they could use the
spinner in playing Monopoly. The group then saw that if
they used the spinner: ¢wice for each turn and added the. num-
bers, they could ‘make thé spinner have the same numbers as
those on the dice.
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e s ‘thé groups completed:,their testirig, two g’i’pups e‘ic‘- .
* ptkased dissatisfaction with their very £lat graphs butsfelt 3
R -tha't'*,cheing;l.ng their projects would be 'chedting. I pointed
" v e o “out that it would not be cheating to modify; their projects .
% ¥ilrand that ‘the, important thipg was that they had cdrefully-::
: tested itheiridevices and proved that "they did not. work, - -
Sirice hoth groups ‘(Pulling Numbers from a Hat.and Numbers .
"+  umder Cups) now wished to modify.theitr devices) I demon- L
‘'strated’with-a pair ¢f dice (a red die and a~white dfe) why:™ -

. . «*h . o

'.'"é,,cert‘:aih Aumbers; came, up ‘more ofteh than others.*

., A8 L. threw thé dicg, stu'dgpts"éonstructéd a 'c‘hart',"gq.pilar
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I. then pointed out that since there were five pogsible ways
*to roll a six with the. two'dice, they needed five possible
chancgs to pull a six out -0f the hat or to get a six by turn-

ing over''the cups. The¢ Pulling Numbers from a Hat Group

mdde new qumbers in the proportions 1isted in the chart; the
" ‘Numbers, under Cups Group saw that they-would need thirty-six
-"'cups'.‘_(whicl'g would be quite cumbersome) and decided not to
.modify thefr project. - .
*If only one die is used, each number. would have an equal

~. chance of coming up. Therefore, tl* bar graph would be
flat on top.—-ED. ., * . R . )
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When the groupa finished testing, they compaied their
results with the graph of t@ce Group. Many groups had
h

trouble with this tompariso 11 I drew up a transparency
of the Dice Group's graph. group then laid the trans-
parency over their experimental graph, adjusting the sheets
to get the curves to match as closely as possible. Some
graphs did not match at all, others were close but none
matched exactly.’ When the question was raised as to how .
close.was close enough, one student suggested that 1if the o s
two curves were eve:ywhere within two graph paper squares .
of each other, then that was close enough. After some dis-
. cussion everyone in the class decided to accept the two-
square standard.
At our final session, each group prepared a report of
their findings and the class reached the following conclu-
sions:

1, fhe home-made dice worked fine.
2. Baby blocks made good dice,
3. A spinner can be used if it is numbered 1 to 6
and spun twice for each move.
4, A number star makes all the numbers come up an
equal number of times., It cannot be used for
dice.
. 5. Rolling two marbles into holes numbered 1 to 6
. : works fine.,
- 6. Flipping 12 pennies works okay but zero and one
"are a problem which isn't really solved yet.
7. Dropping an eraser on the Monopoly board was
not well tested as the students spent all the
available time constructing the -board and showed
I'e little interest in testing the hypothesis.
= .. -8, Dropping paper on a number board didn't work
. because 1t gave an irregular graph. Student
. said it could be made to work by making the ' )
; space for each number larger or smaller.
‘ 9. Numbers under -cups could be made to work but it
would be bulky and hard to use.
10. Drawing numbers from a hat works when the num-
bér slips are in the correct proportion. ’

With the presentation of these reports, our work came to
.an end. The consensus of the class was that they had learned
a great deal about proposing and testing ideas.
All enjoyed working on the unit very much,

i5n
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7. MINI-LOG ON USING FREE TIME

- Testing the Fairness of A Coin
' by Cathy Daane ABSTRACT
Northwestern School, Grade 5 When some children in this fifth-grade class commented
Eaton Rapids, Michigan that one side of a penny was "lucky," the teacher showed
v April-May 1972 the class how to keep track of many coin flips on a data
A ) ' chart. The children then spent several class sessions
v flip, pennies and recording their results. At the end
of each'session the class discussed the significance of -
the data. After several sessions, the teacher made a his-
togram of the students' data. "When the class finished their
. coin flipplthg experiment, some children felt that ten out
* of twenty heads was the most likely result, but others were
not convinced. .
. —
* . After my class had worked on designing-a fair game for

two children using a penny as a die, several children stated . *

M ' . that one side of the penny was "lucky." When I asked them
: ’ which side was more likely to turn up when the penny was
flipped, some said heads and some said tails. After demon-

© gtrating how to keep track of flips on a data chart, I asked

each child to flip his or her penny ten times and record

the results to see whether one side of the coin did indeed
—— turn up more often.* When the class had completed the ten
) .. trials, I recorded the following results on the board:

!

Number of Number of people
Heads: who had this

: C (10 flips) result
- | . 0 0
. 1 *» 1

i . z 3 ‘
- 3 4
. 4 2
. 5 5
N w
‘l 0 ' *The children might be interested in one,particular dBinx
LJL} especially if it looks worn or bent. Each could toss the

1 coin ten times and they could compare the rés%iSR,~~ED.
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Number of Sumber of people

Heads who had this

(10-f1ips) result
< » ,

6 A

7 1

8 1

.9 0

10 0

After examining the results, the\class concluded that
five heads out of ten flips was the most frequent result,
but they didn't know why it had turned out this way. I then
asked what they would predict abwsut twenty flips of a penny.
Most of the class agreed that ten heads would be the most

. frequent result,

At our next session we talked about the lucky side of the
penny again. Some of the children still felt that one side
was lucky; all wanted to flip the pennies again to see what
the results would be. Before we began flipping, we talked
abut ¥arious ways of tossing the coin to make either heads )
or tails come up and how we should be careful to flip the
coins in a fair way. As the children began to flip their
pennies and tally tRWeresults, I watched to see how they
were tossing the coins. Everyone seemed to be tossing
fairly. . .

Again, we recorded the results on the board:

- [

Number of ' Number of péople

Heads. who had this
(10 flips) result
.0 . -0 '
1 0
. 2 2 .
3 1
4 6
5 5
6 6
7 - 4
8 - 2. "
9 0.
10 . 0

» .

This time the results were not like the previous trial

behause the most frequent results were either four heads or
. - ’ .

2 . . - ‘
t ' 1 L L
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. 81x heads out of ten tosses. I asked the class how they
would bet if they were given five dollars and had to predict
how many heads would come up in ten tosses. The children's
answers were evenly spread among four heads, five heads,
and six heads. .

We decided to experiment further with the coins, this
time recording the results of twenty flips of the penny.
Instead of putting a data chart on the 'board, I made the
following histogram of their results:

X
X

X X

X 1X '
0 12345618901 nI134I54TATITD
Number of Heads in Twenty Flips

The children saw that ten heads and twelve heads were the
most frequent results. Some children felt that ten heads
-was the most likely result, but others were not convinced.
When I asked the'class  to predict what would happen if we
did twenty more flips and added them to the graph)™Some re-
sponded that the graph would have more data in the center,
others that the data would be more spread out. One student
commented that if the penny were flipped enough times, the
mogt likely result would be an equal number of heads and
tails. Therefore, neither side was a lucky side.

SR UL B

Number of Feople

.




D. References

1,

LIST OF "HOW TO" CARDS

GEOMETRY

GRAPHING

MEASUREMENT

N

-

)

"RATIOS, PROPORTIONS, AND SCALING

o~

Below are listed the current "How To" Card titles that
students working on the Using Free Time challenge might find
useful. A complete listing of both the "How To" Cards and
the Design Lab "How To" Cards is contained in the USMES
Guide. In addition, the Design Lab Manual contains the list
of Design Lab "How To" Cards.

G 3 How to Construct a Circle Which 1s a Certain Distance
Around

GR 1 How to Make a Bar Graph Picture of Your Data

GR 2 How tq Show the Differences ifi Many Measurements or
Counts of “the Same Thing by Making a Histogram

GR 3 How to Make a. Line.Graph. Picture of Your-Data

GR 4 How to Deg¢lde Whether ‘to Make.a%Bar Graph Picture or
a Line Graph Picture of Your Data -

'GR 5 How to Find Out If There is Any Relationship BEtweenc

“Two Things by Making a’Scatter Graph .
GR 6 How to. Make Predictions by Using a Scatter Graph

6K 7’H0w to Show Several Sets of Data on One Graph -°

~ N

M 1 How to Use a Stopwatch v )

M 2 How to Measure Distances @

M 3 How to Me Large Distances by Using a Irundle
.Wheel -

M 9 How to. Make a Conversion Graph to Use in Changing
Measurements in One Unit to Another Unit .

M. 10 How to Use a, Conversion Graph to, Change any Measurement
in One Unit to Another Unit °

-

. -

PS 2 How to Record Data by Tallying .
PS 3 How to Describe Your Set of Data by Finding the
Average

- PS 4 Hoy to Describe Your Set 7f Data by Using the Middle

Piece (Median)

PS 5 How to Find the Median of a Set of Data from a
Histogram - e !

R 1 How to Compare Fractions or Ratios by Making a Triangle
Diagram*

R .2 How to Make a Drawing to Scale .

R ,3 How to Make Scale Drawings Bigger or Smaller

*Preaently called Slope Diagram, ‘1 (.:; 4
.. * (VI

\\ . “' . N
. ' . 4
o s




~ New titles to be added:
How to Record Data,
How to Round Off Data
How to Compare Two Sets of Data by Making a Q-Q Graph
How to Design and AEalyze a, Survey
How to Choose a Sample -
How to Compare Two Sets of Data by Using Ihterquartzle

Ranges .

How to Find Out Things by Measuring

a 1

A cartoon-style set of "How To" Cards for primary grades
is being developed from the present complete set. In most
cases titles are different and contents have been rearranged
among the various titles. It is blanned that this additional '
set will be available early in 1977.

>

2. LIST OF BACKGROUND PAPERS .As students work on USMES challenges, teachers may need
) i ’ background information that is not readily accessible else-
M where. The Background Papers fulfill this need and often
A include descriptigns of activities and investigations that
students might carry out.

Bélow are listed titles of current Background Papers that
teachers may find pertinent to Using Free Time. The_ papers
are grouped in the categories shown, but in’'some cases the
categories overlap. For example, some papers about graphing
also’deal with probability’and statistics.

The Background Papers are being revised, reorganized and
rewritten. As a! result many of the titles will change.

~

DP13 People and.Space by Gorman Gilbert -
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GEOMETRY AND SHAPES

-

GRAPHING

GROUP DYNAMICS
MEASUREMENT

PROBABILITY AND STATISTICS

v

o

/

Y

gy

-

AN N2 B2 N N2

GR
GR

GR
GR

GD

PSs

PSs

PSs

oo

Sy o W N

N

Making and Using a Scale Drawing by Earle Lomon -

Making Polyhedra by Alan Holden

Solids Made of Equllaterabng_ggg;M§ by Alan Holden
The Five Regular Splids by Alan Holden ‘
Semi-Regular Solids by Alan Holden

"Fair" and "Regular" Polyhedra by Earle Lomon

Mass Production of Equllateral Trianglgs and Squares
by Louise Buckner and Frank O' Brien

Using Graphs to Understand Data by Earle Lomon
Representing Several Sets of Data on One Graph by
Betty Beck

Uslng Scatter Graphs to Spot Trends by Earle Lomon
Data Gathering and Generatirfy Graphs at the Same Time
(or Stack 'Em and Graph 'Em at One Fell Swoop!) by
Edward Liddle

IS « ?

A Voting Procedure Comparison That May Arise in USMES
Activities by Earle Lomon

Determining the Best Instrument to Use for a Certain
Measurement by USMES Staff .

+

Collecting Data in Sets or Samples by USMES Staff
Design of Surveys and Samples by Susan J. Devlin and
Anne E, Freeny

Examining One and Two Sets of Data Part I: A General
Strategy and One-Sample Methods by Lorraine Denby and
James Landwehr .
Examining One and Two Sets of Data Part II: A
Graphical Method for Comparing Two Samples by Lorraine

ot

.Denby and James Landwehr

o

Graphic Comparison of Fractions by Merrill Goldberg

Geometric Comparison of Ratios by Rarle Lomon

) i 7’.’3

.
-
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3. BIBLIOGRAPHY OF NON-USMES MAEERIALéﬁ The following books are references that may be of some
N use during work on Using Free Time. The teacher is advised
to check directly with the publisher regarding current
prices. A list of references on general mathematics and

science topics can be found in the USMES Guide.

-

>

Games and Game Desigq . Culin, Stewart. Games of The North American Indians.
New York: Dover Publications, Inc., 1976.'"
Games of every variety played by the Indians of North -
America. Instructions and illustrations of the equip-
ment used are provided. Types of games include dice
. , ) ] ' games, dexterity games, and racing games. For children
. or adults,
. 03 . .
Faulkner, Edward. Games, Ancient and Oriental and How to
Play Them. New York: Dover Publications, Inc., 1961.
Instructiong and layouts Qﬁvgbard games from Egypt,
Burma, and many other places, For children and adults.
' Goren, Charles H. _ Goren's Hoyle Encyclopedia of Games.
- ’ ' New York: Hawthorn Bookg, Inc., 1950, 1961. -
Directions and layouts for a large variety of games.
For children and adults.

B. Using Devices a8 Dice Holden, Alan., Shapes, Space and Symmetry. New York: °
' Replacements Columbia University Press, 1971.
> . . g b An examination of the regular polyhedra and their
) structure. Illustrated with models made by the author.
.- . . Useful when constructing replacements for dice. For
. . P children and adults.

Walter, Marion. Boxes, Squares and Other Things.
Washington, D.C.: National Council of Teachers of
Mathematics, -Inc., 1970.

A booklet investigating cubes and the various arrange—
. - . ments of squares that can be folded into a cube.
ideas presented may be useful background 4information
when investigating replacements for dice. For teachers.

Wenninger, Magnus J. Polyhedron Models for the Classroom.
. Washington, D:C.: National Council of Teachers of
Mathematicg, Inc., 1966.
. Background information and instructions [for .constructing
Q = .o many different types of polyhedra. For “teachers.

173 -
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C. Organizing Centers, Constructing Biggs, Edith R;y.and Maclean,-James. Freabom to Learn: An
. * Furniture-- o ‘\hgtiﬁe Learhiag,ﬂpngach to,MathemQ’iq', Ontario,
- S Canadda: Addison Wesley Ltd., 1969. ,

. Y AN Chapter 3 provides advice and plans for .arranging and

" storing materials as well as a uséful 1ist of inexpensive
. . materials and equipment for the classroom. There is
o e R " . also .a section Sﬁ\games and puzzles and, in section 8.3,
a discussion of coin and dice tossing with graphic illus

C e S ' n I trations of data.’ For teachers. /

. E‘;‘ | .. o ,' | cal
. + 7 iarly Ghildhood Education"Study. Building With Tubes’an

- . YT, . ’vBui;dfng‘With Cardboard. Newton, Education Development
’ : . . . . ‘Center, 1970. (Order from Education Development Center,
4 *‘ha L T .. 55 Chapel Street, Newton, Mass. 02160,) I

oo ' These:two pamphlets contain many patterns for furniture
P ‘and ‘'storage containersymade. from tubes and cardboard, as

R well as helpful hints Yor working with these materials.
. For . children and -adults. .. - ,

1

-

' . Lot L0 . oot ' ",
. . R ) ¥ Farallan@$qu$ign§? 3Fa;alzpdes.saraﬁbook.-_Berkeley: The
oL - » Bays ;q-thé_Baek,%AQ?lfﬁ (Orﬁer’frpm Farallones Designs,
- 1 © Star: Route; Point. Reyes’Station, California 94956.)
. . ‘A resource ‘book for: teachers.® Chapters on changing
‘ s . - ‘¢laggrooms and on spurces of recycled materials are most
T PR S ‘( o wsefwl. T I

S ‘ RN Ve , Wastﬁéﬁgeﬁ E.D., ed. Nuffield Junior Science Teacher's
i~ Lo WL T ?‘Gdédg 1., New York: Agathon Press, Inc., 1967:
. . ) : S Thq%chap&e%Lon.classroom‘orghnigation can be used for
) LT R ! ( *  1idedg when organizing an art’or iitsic 4 r-as well as
e B C, " .. whed rearranging the classroom to alfow the best use of

o ' "'~ free time within alimited Bpace, For teachers.
L A ¥ - ‘o v !

. N } 4 .
P o ljﬂ L Workshop for, Learning Things. Fuﬁth,;.Adqpntures,of
o s ' L, -+  Cardboard Caipentry. 'Watertpwn: Workshop for Learning
. CT N ~  Things, 1972, (Order from Workshop for Learning ‘Things,
o : 5 Bridge Street, Watertown,_Maés.,‘OZpr.) ok
- o . B " Drawings and photographs accompany’ plans and buildin :
. : techniques for making Tri-Wall: furnitdre. ', For children

, ) / afid adults. ° ‘ . ' o . m .
' o g .o o, s K .

. . ! . Y
D. Arts and Crafts : -The Children's Museum, Resource Cep;~?. Recycle'Notqs~
i . ., (Order from The Children's Museum, The Jamajca, Way,
. \ X ' Boston, Mass,; 02172.) AP \ -
{1y o . ‘ An 1llustrated bboklet with many ideas and instructions -  «

Pyt 4

Y] . . .
.}/ P . . l“\)

.
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on how to use recycled materials for educatjon and crafts
projects, Among the ideas presented are various games,
masks, weaving looms, simple musical instrument%, and

* ways to print. For children and adults.

Mattil, Edward. Meaning in Crafts. Englewood Cliffs:
Prentice Hall, Inc., 1959. I

An excellent comprehensive crafts book. For teachers.

4

Wiseman, Ann., Making Things: The Handbook of Creative
Discovery. Boston: Little, Brown and Company, 1973.
A variety of simple ayts and crafts ideas with directions
that children can easily fbllow. For:'children and adults.

-
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GLOSSARY ~

Ahdio

Audiovisual
Audiometer
Average

v

Bias
¢

cex

Comparative Shopping

~Songruent .

Conversion

0

Cérner (Vertex)

¢

-

< The following definitions may be helpful to a teacher

- whose class {s investigating a'Using Free Time challenge.
Some of the words are incIuded to give the teacher an under-
standing of technical terms; others are included because
they are commonly used ‘throughout the resource book.

These terms may be used when they are appropriate for the
children's. work. For example, a teacher mayJ;ell the chil-
dren that vwhen they conduct surveys, they are collecting

> data. It is not negcessary for the teacher or students to
learn the definitions nor to use.all of these terms while.
working on their challenge. Rather, the children will begin
to use the .words and understand the meanings as they become
involved in their favestigations, .
" : o Ty . %‘?a\ R
. 0§>£
.o » B .
Relating to the transmission, reception, or reproduction of
sound .

N

r
Relating to both hearing ‘and sight.
An instrument for measuring hearing ability,

* The numerical value obtained by dividing the sum of the
elements of & det of data by the number of'.elements in that
set, Also called the mean. ¢

1A deviation in the expected values of a set of data, ofgzn"
occurring when’ some factor produces one outcome more fre-'
quently than‘others, ' .
A method for determining the best buy(s) by comparing the
costs, quantities, and qualities of different brands of

Jproducts, . : ’

\ .

actTj™when one 1¥ placed on top. of, another,

Jlaving ‘the samé\size and shape. Congruent figures iiivjf:
A change 'from one form to another. Generally associated in
mathgygtics and science with the change from one unit of

.measure to another or thé change from one form of energy to
another, '

LY

f \]

. The point on a gol§go€'where two sides 1nte§sect; the pointe
n a polyhe?rop where thr?t,q;jmoré faces meet.
[} ¥} d




Correlation

Cost.

»

Data

Discount

Distribution

Economics

Edge

Event !

Face
Frequeéncy

Graph

¢

A relationship between two sets.of data.

The amount of\monéy needed to produce or to purchase goods
or ‘services. ) -

Any facts, quantitat@information, or statistics.
. s - '

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 data over the range of possible resulls.

/ &
A-social science concerned chiefly with description and
analysis of the production, distribution, ‘and consumption
of goods and services. : :
The straight line formed by the intersection of two faces of
a polyhedron. For example, an edge of a cube is shown below.

. : ] I
-  EDGE

2 A )

-

]

.« o

A happening; an occurrence; something that takes place. -
Example: the opening of the art center, or a group playing
a game, . / )

One of the flat surfaces of a polyhedron. ‘Each ¥ace is a

polygon, ' v /
' . . N -

The number of times a céftain event occurs in a given unit

of time or in a given total number of events,

. .

4
A drawing or.a picture of one or several sets of data,

. ) . ’
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A graph of a set of measures or counts whose ‘sizes are repd
resented by the vertical (or horizontal) lengths "of bars of

equal widths.

Example :

who prefer certain free time activities.

the number of children in the class
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Conversion Graph A line graph that 1is used to change.one dnit of measurement .
. ‘ e ‘to another, .For example, changing centimeters to meters, -
SN and vice versa. s o, . 8
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‘ tad ‘. - L 5 . B \1l3
‘A type of bar graph that shows'the distribution of the num—
. ) ber of times that different measures or counts of the same
- : event have occurred, A histogram always, shows ordered nu=—

s g merical dgta on the horizontal axis. Example: the number
of children using the grt centen for various lengthsc of time
. during the day. . . .
. . el At Mt [Center
.. / b . Number of | Number of = X _
’ e Minutes Children —§ =
o 1 - - 2 -
. / ]

- / _ 2 mrE 3
T 30 3 Bek
T 45 B W ki
o . 60 o[RS

3

v
.

o

~

Apiprlof A

a

1]

Al

!

. A'bar, graph that is represented by circles, triangles, or
‘ crosses with lines connecting them so that it has the appear- -
' ance &f a line graph. (See Line Graph ) This 1s a useful .
répresentation whan tWwo or more sets of data are. shown on

. . the same graph, Exain'ple’: ,'survey results on fqvorité games ‘-
ft& grades 2 and 5 ' ,
- P . 4 N A(
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’ . 4 N i . i PR . 3 ‘P YR 1. A i -
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" Team Games'|  » Bs ] 93 a e s s 3
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. A graph in'which a sﬁooth liné or line segments pass through
( . Or mear 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\épaces be-,

tween the markings on the horizontal axis have no meaning,

. " “then the graph is'not a line graph, but a line qhag;é(see'
f

. A ! .
o e « - v .
: . ) - P
+
3
J

. ‘ Line Chart). : ,
A graph that showy the éomparison between the same type of
. ) ~data collected frem two groups of people,...from two differ-
s . ent ‘situations}...from two brands of a product.: Example:
. amounts of time spent in the art center by boys and by girls.
. . » The data for each set is ordered and the smallest Tmeasure=
) ~ment of one set plotted against the smallest of the other
set, the second smallest against the second smallest, .and
- " so on. The scatter of points is compared tota 'reference )
1line, a dashed 45° line that represents the daé% from two .

s S identical sets. r . _
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Scatter @xaph . A graph showing a scatter of points, each of which repre;

sents two ‘cfaracteristics of the same thing. For example,

y x in the graph below, each point represents a student; the

et . student used the games in a week.

»

. . position of the point indicates the number of disruptioms
o ' I caused by. the student 4n a week and the number of times the \\

[
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Slope Diagraﬁ* . . A'graﬁhical means of comparing fractions or ratios. To Tep-

~ resent 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 .

“"represents the ratioc a/b. By comparing slopes of several .

. ./',, :. F ”~ v lines, different ratios can be compared; the less steep the

line, -the smaller the ratio. For example, in the diagram

R . showing the ratio of yes answers to total answers for dif-
P Cr ) . ferént questions on an opinion survey, the ratio of yes

’ INERRENE RV RSN

.. - ‘answers to ‘total. answers for Question #3 is greater than
- o that for Questions #1 and #2, and, therefore, Question #3

N ,‘» . . I' * has the greatesp percentage pf yes answers. ] ;
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*Formerly c&lledxtriangle diagram.
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Histogram

Hypothesis
Inference

Inventory
Mean +

Median

‘Ordered Set
':Pér Cent
Percentage

polygon

Regular Polygon

Polyhegron -

Regular Polyhedron

Reguiar Tetrahedron

See Graph.
A tentative conclusion made in order to test its implica-
tions or consequences. . \

An assumption derived from facts or information considered

to be valid and accurate. ‘ N

~

' The quantity of goodseor materials on hand.

See Average.

The middle value of a set of data inowhich the elements have
been ordered from smallest to largest. The median value has
as many elements above it as below it. ¢

r
The elemént or elements in a set of data that occur most,
often. . s .

A set of data arranged from smallest to largest.

B

" 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 l/lOO

A part of a whole expressed in hundredths.

‘A closed two—dimensional figure bounded by straight lines. -

Examples: triangles, quadrilaterals, pentagons.
A polygon with all sides and angles equal. Examples: ecui-
lateFal triangle, square, regular pentagon.

A closed three-dimensional figure bounded by intersecting
plane (flat) surfaces. =)

A polyhedron having all faces, edges, and corners alike.
Each face 1s a regular polygon.

A polyhedron having four identical gaces, each df which is
an equilateral triangle. Three triangles meet at each
corner. . ‘

-
.

A regular polyhedron with six identical square'faces. anee
square faces meet at each corner.

!

(‘)w
U\)
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Regular Octahedron A polyhedron having eight identical faces, each of which is

an equilateral.triapgle, Four triangles meet at each corner.
. . [
Regular Dodecahedron b A polyhedron having twelve identical pentagonal faces.
: N Three pentagons meet at each corner. .
. ‘ =
Regular Icosahedron N A polyhedron having twenty identical faces, each of which
- is an equilateral triangle. Five triangles meet at each ,
corner.
Population Any group of objects (e.g., people,’ animals, items) or events
) from which samples are taken for statistical measurement.
Probability' ’ - The likelihood or chance_(expressed~numerica11y) of one
T . event occurring out of several possible events.
Proportion T A statement of equality of two ratios, i.e., the first term
, divided by the second term equals the third “term divided by
ﬁ ) the fourth term, e.g., 5/10 = 1/2, Also a synonym for ratio:
- i . when two quantities are in direct proportion, their ratios
. " d are the same, -
Quartile. B N 0
First v e ' . The first quartile is the value of the quarter-way piece of

data in an ordered set of data.
. ’
Third ) : The third quartile is the, value of the three—quarter—way
plece of data in an ordered set of data. .

Interquartile Range' . The range or length of the middle 50% of an:ordered set of
data; the-difference between the first and third quartile.
LRange S vy ® oo The difference betneen the smallest and largest values in a
- set of data. N

Py

Rank ' : . e+ To order the members of a set acoording tQ some criterion,
. . such as size or importance. Example: to put‘pieces of data -
’ , from smallest to Jlargest. N . '
Ratio, 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 cak use a space (e.g., art center, music room) .

g to the given area of the space might be 10 children/60 square
' meters or 10.children 60 square meters. . L
- L. ’ ' 0 o -
. . O . ° 3
, . e . : (CRY B : - .
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Recycle

-

Retail Price

Sample *

»

Sample Size
Scale ) \

-

Scale Drawing

Slope Dtagram’ .
‘Sound Intensity

’ {
Sound Level Meter
Statistics 4

]
Symmetry

Tally

.
4

Nholesale Price

object drawn, "

To procéss a-discarded ftem for reuse, either for its orig-
inal purpose or for a new purpose. .

The price level of goods sold in small quantity to the
consumer,’

N

-

N
A representative fraction of g population studied o gain "f
information about the whole population. .

2

The number of‘elébents in a sample.

A direct proportion between two se@s of dimensions (as be-
tween the dimensions in a drawing of a lab and the actual

. lab) ) 3

3

A drawing whose dimensions are in direct proportion Lo the

Having the same shape but not necessarily the same ‘size.®

o - ¢

n , N

See Graph. ' ’ v e
3Leve1 or loudness of a sound A measure of how much sound D
energy flows through a given area In a given time. Mea— °

sured in decibels or watts/cm2, .

.
LI )

“An instrument used to measure sound intensity.

= v

*The science of drawing conclusions or making predictions , -

using a collection of quantitative data.
The correspondence of parts of a figure on opposite sides "
of a point; line, or plane. -

L a

"

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: ' a tally of survey results on stu-
dent preferences for, different types of games. .
The-price level of goods sold in 1arge quantity to a mer— v
chant for resale. - :

4
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’ E. Skills, Processes, and Areas of Study Utilized in Using Free'Time

‘group undertakes while working on a solution to the major

-~

The unique aspect of USMES is the degree to which it pro-
vides experience in tﬂg process of solving real problems.
Many would agree that this aspect of learning 1s so impor-
tant as to deserve a regular place in the school program
even if it means decreasing to some extent the time spent
in Sther important areas. Fortunately, real problem solving
is also an effective way of learning many of the skills,
processes, and concepts in a wide range of school subjects.

On ¥Re following pages are five charts and an extensive,
illustrative 1list of skills, processes, and areas of study
that are utilized in USMES. The charts rate Using Free
Time according to its potential for learning in various cate-
goriés of each of five subject areas--real problem solving,
mathematics, science, social science, and language arts. ‘e
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 simflar way.) s T,

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 of the
steps in the process are used, many times and in different
orders, and many /of the steps can be performed concurrently:
by separate groups of students. 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

problem. Consequently, USMES students gain extensive exper-
ience with the problem-solving process.

The charts for mathematics, science, sqcial 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 Using Free Time ‘challenge and become involved
with certain activities. Because the students initiate the :
activities, it is impossible to state unequivocally which s
activities will take place. It is possible, however, to
document activities that have taken place in USMES classes
and identify those skills and processes that have been used

by the students. - . <

Knowing in advance which skills and processes are likely ). N
to be utilized in Using Free Time and knowing the extent )
that they will be used, teachers can postpone the teaching

4
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of those skills in the traditional manner until later in

the year. If the students have not learned them during
their USMES activities by than\;ime, they can study them in
the usual way. Further, the charts enable a teacher to in-
tegrate USMES more readily with other aréas 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 Jave used
USMES for several successive years have found tRat 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 stu-
dents, or the teacher may conduct a skill session as -the
need for a-particular skill arises. )

Because different USMES units ‘have differing emphases on
the various aspects of problem solving and varyifrg amounts
of possible work in the various subject areas, teachers each
year might select several possible challenges, based on
their students' previous work in USMES, for their class to
consider. This choice should provide students with as ex-
tensive a range of problems and as wide a variety of skills,
processes, and areas of study as possible during their years
in school. The charts and 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 solving as a record-keepdéng tool,
noting;each child's exposure to the various aspects of the
process; Siich a chart might be kept current by succeeding
teache:é and passed on as part of a student's permanent’
record. Each year some attempt could be made to vary a stu-
dent's learning not only by introducing different types of
challenges but also by altering the specific activities in
which each student takes part. For example, children who
have done mostly consfruction work in one unit may be en-~
couraged to take part in the 8ata collection and data analy-
sis in their next unit.

Following the rating charts are the lists of explicit ex~
amples of real problem solving and other subject area skills,
processes, and areas of study learned and utilized in Using’
Free Time. Like the charts, these lists are bgsed' on docu~
mentation of activities that have taken place in USMES
classes. The greater detall of the lists allows teachers
to see exactly how the wvarious basic skills, processes, and *
areas of study listed in the/charts may arise in Using Free
Time.

130
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The number of examples in the real problem solving list
have been limited because the list itself would be unreason-
ably long if aIl the examples were listed for some of the
categories. It should‘also be noted that the example(s) in
the first category--Identifyirig and Defining Problems--have
been limited to the major problem that is the focus of the°

unit. During the course of theids work, the students will
encounter and solve many other, secondary problems, such as
theﬁproblem of how to display their data or how to draw a
scale layout.

Breaking down an 1nterdisciplinary 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 mathematical skill eng and 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

problem still remains--what is the difference between graph-
ing as a skill and graphing as an area of study? This prob-
lem has been partially solved by judicious choice of ex-
amples and extensive nross—refeggpging

Because of this overlap of subject areas, there are’
clearly other outlineb that are equally valid. The scheme
pregented here was developed with much care and thought by
members of tbe USMES staff with help. from others knowiedge—
able in the fields of mathematics, science, social scienge,
and language "arts. It represents one method of examining
comprehensively the scope of USMES and in no way deniesft
existence of other methods. .

L4
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- . ’ Overall . ' \ I igverall ’
Rating v | . ating
Identifying and defining problem. ) ’ 1 Evaluating procedures used for data col-
lection and analySis. Detecting flaws .
. Deciding on information and investi ations o in process or errors in data,* ) 1
; needed, ' F 1 ) ‘
~ |organizing and processing data or informa—
Determining what needs to be done first, . ’ tion, L. 0 % I
setting ﬁriorfties. § 2 . : '
JAnalyzing and interpreting data or informa-
Deciding on best L, vays to obtain information ,_,__tion. © 1
needed. . 1 : . . ’
" Predictihg, formulating hypotheses, sug- .
Working cooperatively in groups on tasks. -1 gesting possible solutions based on data ’
‘ . collected 1
Making decisions as needed, 1 ' .
# : Evaluating proposed solutions in terms of
Utilizing and appreciating basic skills practicality, social values, efficacy,
and processesg . . 1 aesthetic values. 1
Carrying out data collection procedures—- Trying out vatious solutions and evaluating
' observing, surveying, resedrching, y “the results; testing hypotheses, 1
measuring, classifying, experimenting, )
constructing,” . C1 Communicating and displaying data or,
' information. . 2
Asking questions,'inferring. 1 . -
Working to implement solution(s) chosen
Dﬁ;tinguishing fact from opinion, rélevant by the class, 1 ‘
rom irrelevant data, reliable from 4 .-
unreliable sources. 1 Making generalizations that might hold true
under simtlar circumstances; applying
' problem-solving process to other real
problems, (’ 1
f 2 > '
H
KEY: 1 = extensive use, 2 = moderate use, 3 = some use, - = little or no use - t
[ ‘ % I 3




8} Basic Skills

Classifying/Categorizing:
Counting f )
Computation Using Operations
Addition/Subtraction °* :
Multiplication/Division \
Yractions/Ratios/Percentages
Business and Consumer Mathematics/
Money apd Finance -
Measuring T
Comparing*\J
Estimating/Approximating/Rounding Of f
Organizing Data N
Statistical ‘Analysis .
Opinion Surveys/Sampling Techniques’ .
Graphing
Spatial Visualization/Geometty
e 2

Areas of Study

Numeration Systems
Number Systems and Properties
Denominate Numbers/Dimensions v
Scaling '
Symmetry/Similarity/Congruence
Accuracy/Measuremént Error/
Estimation/Approximation .
Statistics/Random Processes/Probability .
Graphing/Punctions
Praction/Ratio
Maximum and Minimum Values
Equivalance/Inequality/Equations
M@ney/?inance , .
Set Theory ' . . ‘

8

S
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Processes
_—

Observing/Describing .

Classifying

Identifying Variables

Defining Variables Operationally

Manipulating, Controlling Variables/
Experimenting

Designing and Constructing Méasuring
Devices and Equipment

Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling

Measuring/Collecting, Recording Data

Organizing, Processing Datg.

Analyzing, terpreting Data -

Communicating, Displaying Data

Beneralizing/Applying Process to New *
Problems

Areas of Study

Measurement

Motion

Force

Mechanical W6rk and Energy .
Solids, Liquids, and Gases -
Electricity . .
Heat

Light

Sound

Animal and Plant Classification

. Ecology/Environment v

Nutrition/Growth
Genetics/Heredity/Propagation
Animal and Plant Behavior -
Anatomy/Physiology

>

N

N

[

ftwwwi N

! |
KEV: 1 = extensive use, 2 = moderate use, 3 = some use, - = little or no use

-
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‘ : . Overall : Overall
. \. Rating . Bating
- | Process « Basic Skills =+ . .
¥ |observing/Describing/Classifying . 2 Reading : - )
Identifying Problems, Variables v 1 Literal Comprehension: Decoding Woids,.
Manipulating, Controlling Variables/ Sentences, Paragraphs 2
y ’ Expe‘rimentsing_}‘l 5 ‘ _2 Critical Reading: Comprehenalkg
Inferring/Predicting/Formulating, Meanings, Interpretation 1
Testing Hypotheses 2 Oral Language .
Collecting, Recording Data/Measuring 2 Speaking ° 1
Organizing, Processing Data 2 Listening . ( 1
Analyzing, Interpreting Data 2 MemorizZing . T, -
\ Communicating, Displaying Data 2 Written Language : G )
Generalizing/Appiying Process to Daily Life' 1 Spelling . . 2
~ . Grammar: Punctuation, Syntax, Usage . 2
Attitudes/Values. ! Composition . 2
. Study Skills . :
Accepting responsibility for actions and . Outlining/Organizing . -~ 2
results 1 sing References and Resources 3
Developing interest and involvement in ' '
. human affairs 1 Attitudes/Values
Recognizing the Importance of individual . .
and group contributions to society 1 Appreclating the value of expressing ideas
Developing inquisitiveness, self-reliance, - hrough speaking and writing 1
\ and initiative 1 Appreciating the value of written
Recognizing the. values of cooperation, resources 3
group work, and division of labor 1 Developing an interest/in reading and
Understanding modes of inquiry used in the writing - 2
sctences, appreciating their power and Making judgments concerning what 1s read 1
recision - a . 1 Appreciating the value of different forms
R@pecting the views; thoughts, and of writing, different forms of .
feelings of others 1 communication 1
Being open to new ideas and information 1 )
-7} |Learning the importance and influence of . o T
' values 4n decision making v 1 : ~
- . § KEY: 1 = extensive use, 2 = moderate use,
Areas of Studg 3 = gome use, - = little or no use
/ .
. |Anthropology -
Economics 3
CGeography/Physical Environment - -
‘IPolitical: Science/Government'SyStems 0 3
Recent Local History 3
Social Psychology/Individual and Group . \
Behavior 3 1 L' 7
~ 2 5




- Identifying and Defining-Problems'

- ¥ - 0y N <

+Deciding on Information and
Investigations Needed ‘

<’Det2¥miniﬁg What Needs ‘to Be
Done Firgt, Setting Priorities
.y N i

~

| -
. , f .
'

-
4

N B - . '
Deciding on Best Ways to Obtaim
Information Needed ’

&

+ v
L

' Warking, Cooperatiyely iﬁ‘Grogps
on Tasks-" ' ' . .

¥

) (~REAL PROBLEM SOLVING IN USING FREE'TIME - R

AT )

~

e Students identify ‘a need'to do something that is fun and -
[ useful during theit lunch period and other free time.
e See alsq SOCIAL SCIENCE list: " Identifying.Problens,
Variables: Tt - e

) 4 * » . 3 .
e After-a class discussion, students vote to in estigate
the possibility of setting up an arts and ciaffk center .-
for free time use. ' oL o
° Stuggnxs»decidbwto investigate possible locatéons for the -

.~ “arts and crafki center. , , .

e Studefits dec13§é§§§§urvey other classes to find-out if
‘they would like td use an arts and crafts center,

e Studenfs decfde to inPerview principal and other school

) personnel to’get info¥ tion, advice, and permission for -

. ‘asn arts and crafts center. ' L

e Students discuss equipmenﬁ'gnd supplies needed in arts and

. ciafts center, . -
24 - ”

IR 3, -

é . . * '

e Students decide they should first Surﬁé§ other classes,

‘ then interview principal and- other ’school pergornnel so
that they can preBent data to back up their {deas to. .
the principal and other school personnel. ,

o Students decide to Walk around the school and check on
possible locations before spehkin§ with the principal

. so Fhat they can present ‘some suggested locdtions to
h/ .- R . q .

“ i

° Stpdents'decide that conductipg an opinion survey is the .
best way to find out wheth€r others in the school would

1like to use an arts and crafts center during free time. .- °

® Students decide that they can best find out when bther
* classes have available free time by-sending a note to
) each'teacﬁe; asking for a liat of free time available
* .to his/her students d ring the school day.
. {f o . ‘
: A « ‘ . e
o After éurveying other clagses and receiving permission.’
*from principal to work bn sett;pg up an arts and crafits
center; students form g oups to determine materials and
supplies.needed, to formulate rules and get up a pogéi—
ble schedule, and to obgﬁin funds needed for the center. -

Ll
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Making Decisions as Needed .

A

. y

Utzlzzing and. Apprﬂczatzng Baszc
Skllls and Procei'g

. o2l : .- - of

LCarrying Out Data Collection
Procedures~-Opinion Surveying,
‘Researching, Measuring, Classifying,
Experimenting, Cohstructing

. . / J
L
-
' 1] Y .
’ >
»
4
-
- L]
- ¥
.
w5
. >
) | \

e Students working on materials and supplies decide to sur-
vey other classes‘'to determine the types of projects
others would like to work on in the arts.and crafts
=eenter.

e Students decide to survey a random sample from other < .

'classes rather than giving a survey to every student.

o After investigating several possible locations for the

' arts.and crafts center, students determine,the best
location. . , -

.

o'étudents q:éq‘graphs of survey results on types of arts
and crafts projects preferred by ‘students.

e Students measuPe furniture and rooﬁ' to determine the

place' for the arts and crafts center. - .
e Students recognize that qetting up an arts and crafts
) center'wi 1 help .many students besides themselves.
° Students prepare and give an oral presentation of their
survey results and suggested locations to the principal.
-®.See also MATHEMATICS, SCIENCE, SOCIAL SCIENCE, and ¢
o LANGUAGE ARTS, lists .ot "

° Studen;s conduct opinion.survey to determine preferences
of 3thers for arts and crafts projects, preferences for

. time to use center.

e Students visit another school to Jbserve their arts and
crafts center ahd record activities and materials avail-
able, number of people using arts and crafts center,
times the center is availahle for use, and rules and
"regulations of cenger.

e Students use syrvey results on projects preferred by stu-
dents to classify materials and supplies needed as
things that can be obtained at nb cost and things that
must be bought..

e Students construct equipment and storage containers for

~ the arts and crafts center. -

e Students determine the,number of people who can use the,
arts and crafts center comfortably by trial and then’
set up 2 tentative schedule and trial period for use of
the arts and crafts center.

e See also MATHEMATICS list: Classifymg/Categorizing,
Measuring.

e,.See also SCIENCE list: Observing¢Desc¢ribing; Classifying;

. Manipulating, Controlling Variables/Experimenting; De-

" -« signing and Constructing Measuring Devices and Equip-

ment; Measuring/Collecting, Recordin% Datd.

v
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- Distinguishing Fact from Opinion, -

. »
Carrying Out' Data Collection’
Procedures--Opinion Surveying, N
Researching, Measuring, Classifying,
' Experimenting, Constructing (cont.)

Asking Questions, Inferring

3

Relevant f?dm Irrelevant Data,
Reliable from Unreliable Sources

./

Evaluating Procedires Used for Data
Collection and Analysis, Detecting

* ¥ Flaws in Process or %frars in Data

’ «
0y
-

£

-

| »
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Bee also SOCIAL SCIENCE 1ist: oObserving/Describing/
Classifying; Manipulating, Controlling Variables/
Experimenting; Collecting, Recording Data/Measuripg.

’

’
P

Students ask what sodts of ‘arts and’crafts projects others
would like to work on. They infer from survey results
that most students are interested in drawing or painting,
woodworking, papier-mache projects, and working with clay.

Students ask how they can determine the number of students
who can use the arts and crafts center at any one time.
They decide they will try using the center with varidus

. mumbers of students from their class to determine the
optimum number who can work codfortabéz(f

See also SCIENCE 1ist: Inferring/Predi ing/Fézmulating,
Testing Hypotheses/Modeling. o

See also SOCIAL SCIENCE 1list: Inferring/Predicting/
Formulating, Testing Hypotheses. . .

Students find that conducting a survey of project prefer-
ences gives them better information than randomly asking
other students what sorts of arts and crafts prqjects
they would like to work on.

Students realize that the personnel running the arts and”
crafts center at the other school and their own. art
teacher are both good sources of information on places
to obtain materials and equipment,

Students realize that théig opinion survey on project
preferences will give them more accurate results for
the whole achool if they use a random sample of children
from other classes. Z ‘ \

After seeing that.actual ybe of the -arts and crafts center
i8 contrary ‘to surveyfstults on projects Jpreferred by
students, the class efamines the survey questions and
decides that they g4d not word their questions well.

See also MA S*list: Estimating/Approximating/
Rounding oOff. . -

t ’

Students tally data from their opinion surveys and group
them by grades to find out whether different grades are
interested in different i7pes of arts and' crafts proj-
ecgs.

203




- . ..
¢ -

128° 4 : . .

Organizing and Processing Data (cont.) ° Students ‘construct a chart of materials and equipment
. needed for the arts and ¢rafts cester.
e See also MATHEMATICS list: Organizing Data.
. o See also SCIENCE and SOCIAL SCIENCE lists: Organizing,
» ) . Processing Data. - L '

) Analyzing and Interpreting Data ), . e Students find frog interpreting opinion survey. results
{ ° - ! that primary grades are most interested in working with
' clay or wood while intermediatg grades prefer work with

papier-mache or painting and drawing.
‘ e See also MATHEMATICS'igzt: Comparing; Statistical-AZaly-
S

o

. . sis; Opinion SurveysySampling Téchniques; Graphing;
Maximum and Minimum Values.
e See ‘also SCIENCE and SOCIAL SCIENCE lists.\~1na1y21ng, )
‘ Interpreting Data. )

| . Predicting, Formulating Hypotheses, e Students decide, on the basis of survey data, to establish
% o Suggesting Possible Solutions* . an‘artg and erafts center for the whole school.
B ,"Based on Data Collected e Students predict that more’ intermediate students will use
| ' - s the arts and crafts center than primary students.
¢ Students decide, based on survey data, to organize the
Y arts and craffs center into four separate, areas: paint-
ing and drawing, wood working, papier mache, and clay

. - N, areas. . S
- : . ' e See also SCIENCE list: Inferring/Predicting/Formulating,
X ) . . ) Testing Hypotheses/Modeling.

' . e See also -SOCIAL SCIENCE list: Inférrlng/Predlctlng/

Formulatlng, Testing Hypotﬁeses'
* )

| Evaluating Proposed Sclutions ing . e Students investigating possible locations for the arts -
> Terms of Practicality, Social Valu#s, and crafts center evaluate eagch in terms of size, avail-
Efficacy, Aesthetic Values . ability, and tonvenience of use.
. . .. e Students discugs whether or not all those wishing to use

.the arts and crafts center will be able to do so during

. i lunch period.
£ . e Students evaluate possible rules for the arts and crafts
center on the basis of’ fairness ‘and - -practicality. ,

. .

| Trying Out Various Solu ions e Students observe the'use of the arts and crafts center
o and Evaluating the ResulXs, . *  during a trial periodfto evaluate their rules and the
. Testing Hypotheses use of-equipment and, supplies. L s

| ’ . . .
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'Prying Out Various Solutions
and Evaluating the Results,
Testing Hypotheses (cont.)

3 b
Comtunicating and Displaying '
Data or Information

! \

l L)
b
Working to Implement Solutioh(s)
Chosen by Class

. ~
Making Generalizations That Mﬁgbt'
Hold True Under Similar Circumstances;
Applying Problem Solving* Process t
Other Real Problems ‘

.

¢ See also SOCIAL SCIENCE 1ist: Inferring/Prediqting/Eormu—

7 ' g - ‘ |

® Students apply surveying skills acquired during work on

IS
I3 . N ) ) 129

¢ Students schedule primary and intermed;;le students during
the same time period one week and separately another
week to see whether the cedter runs more smoothly with
a mixed or homogeneous age group.

® See also SCIENCE 1list: Inferring/Predicting/Formulating, .
Testing Hypotheses/Modeling. T

lating, Testing Hypotheses,

® Students construct bar graphs and line charts of their
survey results’on projects preferred by primary and
intermediate grades. -

e Students distribute copies of the schedule .and rules for
the arts and crafts center to all classes.

® Students draw a map of the arts and crafts center showing
location of various work areas and supplies.

® See also MATHEMATICS list: Graphing; Scaling. : -

® See’ also SCIENCE and SOCIAL SCIENCE lists: Communicating,
‘Displaying Data. )

® See also LANGUAGE ARTS list. o 4

e Students set up and run an arts and crafts cehter for use wr

s

durinﬁ free time. - , ’
- ‘ h

Using Free Time to work on Eating In School. .

e Students apply skills acquired in setting up arts and

* crafts center to woqy on Clgssroom Design. .

® See also SCIENCE list: Generalizing/Applying Process to
New Problems . . N : < S

® See also SOCIAL SCIENCE list: Generalizing/Applying
Process to Daily Lifé..

-
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ACTIVITIES IN USING FREE TIME UTILIZING. MATHEMATICS )

Basic Skills ’ o ' \
o' . -« ‘
~ Classifying/Categorizing . o Clasgifying sets of materials for arts and crafts center.
. - ° Categbrizing characteristics or properties of games.
: ' @ ’ L e Categorizing characteristics of games in more than one
M - way, such as games of chance vs. skill, fun games vs.
. * ) educational games, seat games vs. active games, dice
- - games vs. card games., - '
. e Distinguishing sets and_subsets of quantitative survey
o data on number of children interested in working on
> v _various arts and crafts projects or making and playing
ot ‘ <y - P v games, '
poL ¢ D * - 1 e See also SCIENCE list: Classifying.
N ' . e See also”SOCIAL SCIENCE list: Observ1ng/Descr1b1ng/ ~
oo o« ¢ , Classifging. .

- [ r
. M A

v
‘s
-

.

Gounting . .t - o Counting survey data on activities children prefer to do
‘ ) . .+ ' during free time. .
~ " . e.Counting number of seconds and minutes when timing songs,
. number of -meters and centimeters when measuring room,
- ¢ s " number of people who use the games or.the art center.
~ e Counting to read scales on rulers and meter sticks when

° « \ constructing games or equipment for art center.
: e . e Counting by sets to find scale for graph axes.

‘. @ Counting tosSes of coinms, "dice, beanbags, or spins on ' .

> spinner. .
) ) e Counting sides and angles of polygons.
. ‘. ’ o Counting faces, vertices and.edges of polyhedra.
S Lo . ‘ o See also SOCIAL\SCIENCE list: Collecting, Recording
. ‘ ' B s . Data/Measuring. : .

~ ' - ¢

- 3 -

Computation Using Operations: e Adding one-, two-, or three-digit whole numbers to find
.Addition/Subtraction to. total tally of survey data on games'or total measure-
- o . ment of Tri-Wall needed for containers for art materials.
' * ’ e Adding an® subtracting minutes,and seconds to determine
s total time center is ‘used. . !
' e Subtracting to find differences between predicted and .
. ; ' actual counts of the number of children who use the art - v
‘ center, or the games. . .
cp ) ' e Subtracting one-, two-,ror three—digit whole numbers to . .
, - 1 ’ . » find ranges for graph axes or for measurement data, - «
O Q “ . | ’ . such as determining the amount of room space left for ‘@r?”§
d . N " Yy
: !;[gl(; . . ‘ - o games' or arf projectﬁ. 23 ':} .

y
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Computation Using Operations:
Multiplication/Division

Computation Using Operations:
Fractions{Ratios/Percentages

F
\

Multiplying whole numbers find total measurement of
bogrds for games, total area of art center. :

Multiplying or dividing ta find scale for graph axés,

Multiplying and dividing to convert from centimeters to
meters and vice versa. .

Dividing“to calculate the average number of children who
use thelart center or the games each week; the average
number of minutes the center is used each week,

Dividing to calculate the ratio of first graders to second
graders who use various games.

Dividing to calculate percentages. : -

Using multiplication and division to increase or decrease
measurements for scale. drawings of the art or music ¢
center

L

o Using mifed numbers to perform calculations, such as find-

T™ing the total amount of time/the center is used or num-
ber of games that can be made from materials available,'

o Changing fractions to higher o1\ lower terms (equivalent
fractions) té perform operatidns such as calculating the:
percentage of students who uti)ized art center during
trial period.

® Using ratios and fractions to convert from milIimeters to

meters or meters to feet, “

-® Using ratios to increase or decrease measurements for
scale drawings, such as scale drawing of an arts and
crafts center.,’ ‘

e Using fractions in measurement, graphing, graphic cdompari-

. ' soris, or scale drawings;

e Calculating ratios from survey data, such as the ratio of
boys to girls or the ratio of primary to intermediate
children who want to play games, who want to have an art
center, )

o, Usﬂng slope diagrams to compare ratios or fractions.

e Calculating actual measurements from scale drawings of the

' art center using ratio of scale drawing.

e Calculating. percentage ¢ of students that use the art center
during lunch time.

e Calculating percentage of students who ¢an hit a basket

*  from a given distance, percéntage of times a spinmer

* stops in a given place. _

Ny
- ”



Computation Using Operations: . o Adding and subtracting dollars and cents to Metermine
Business and Consumer Mathematics/ cogt of setting up and maintaining an art center,| to {
Money and Finance ' perform cost analysis on games being sold, to figure

- T profit or loss on-sale of games, to make change. -
‘ , ’ - e Miltiplying to figure total profit on sale of games.

\ K e Multiplying whole numbers to find.total cost of paints
~ and paper needed for art center.
\ . @ Dividing to find unit cost of paper, paints, glue to be
- . ) ‘ % used in art center. ,
e Dividing to find cost of art materials per student.
., Calculating percentage of profit from games being sold. J/

. . . - L ' ‘¥ » &
Measuring . e Using arbitrary units (e. By children's paces) to measure
" ’ length and width of art center.
. T - : e Using different standard units of measure such as- feet
: and inches, or centimeters and meters to measuref area
needed for a game, area needed for work table in art
¢ center..
e Using different measuring tools, such as meter sticks and «
. yardsticks to measure art center.
‘ e Reading rulers, tape measures, meter sticks, yardsticks
. ‘ accurately, -
e Timing, using a watch or clock, to determine how long it
takes to play a certain game, to find how long the -
center is used., P
‘ o See-also SCIENCE list: Méasuring/Collecting, Recording -
Data; Measurement, a
. ® See also SOCIAL .SCIENCE list' Collecting, Recording
’ Data/Measuring.

-

Using the concept of "greater than' and "less than" in
making comparisons of, primary vs.' intermediate children
who use the“games supplies needed in the art center
"from week td week.

\ e Comparing quantitative data gathered from various sources,’

' such as ratings by different grade levels on preference

surveys for games or types of art supplies or music.
. e Comparing qualitative information gathered from various
sources, such as surveying.various grade levels to de-
termine preference for free‘time activities.

Comparing qualitative with quantitative data.

Comparing estimated and actual r&sults, such as number of
children who express interest in using the art center
vs. number of students who actually use it. .

. o Ril | \

Comparing




Estimating/Approximating/

Rounding Off

Organizing Date

®

Making graphic tomparisons of fractions and ratios on
slope diagrams of:yes responses vs. total responses
from survey data.

Comparing results of tosses of dice or spins of spinmers.

Comparing results of tosses of bean bags from different

stances.

See also SCIENCE and SOCIAL SCIENCE lists: Analyzing,
Interpreting Data. . .

) ~

Estimating error in survey data on number of people who
will use art center. - .

Estimating the number -of people who will use the games or
the art or music center.

Estimating size of sample réquired to determine fairness
of a game, or of dice.

Estimating the number of students who can use the art
center comfortably; amount of space required for storing
all the equipment.

Determining when a measurement is likely to be accurate
enough for a pd¥ticular purpose, e.g., using measure-
ments of art center and work tables to determine pos-
sible arrangement and number of tables .that will fit. .

Using approximation in constructing boards and other
equipment for games.

Taking repeated measurements and using the median when
measuring the art center.

Rounding off measurements while measuring art center, or
music center. .

Rounding off data aftet measuring art center or music
center.

Tallying on bar graphs, histograms..

Tallying survey data on things other classes want to do -
during lunch period.

Ordering real numbers on number line or graph axis.

Ordering survey results on preference of free time activi-~
ties. , ' ,

Ordering standard units of measure, such as centimeters
and meters when measuring the art center. -

Tallying votes to determine class preferences for lunch

_ period activities.

Tallying results of tosses of -dice, bean bags.

See also SCIENCE and SOCIAL SCIENCE.lists: Organizing,
Processing Data.

N

>
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Opinion Surveys/Sampling Techniques

o Assessing predictability of larger sample of student :

3

as predicting the number of children-who will use the:
‘fair or not.

games or the art center, predicting ‘whether a game is

o Finding and comparing medians -of the data obtained in de-
termining whether a die is fair or net.
o Interpretation of histograms, scatter graphs, Q-Q plots,
cimulative distribution graphs.
¢ Finding quartiles and inte

\ “dice~tossing.
. \\ oo
g \

L2
rEuartile range from data on
((-—

o Finding the statistical probability of an event such as
a pair of dice showing a cértain number.

e See also SCIENCE and SOCIAL SCIENCE lists:
) Interpreting Datas- .

4 ) 1; . . /Hﬁ ) .

>
Analyzing, '
-~ -
*

‘e Conducting surveys on arts and.crafts projects preferred
fr.by students or on games preferred by children.
4 Defining data Collection methods makeup and size of'
;  sample. ’

only a few choices out of the total or by devising a

¢ Devising methods of'obtaining quantitative informatidn
¢ See also’ SCIENCE and SOCIAL SCIENCE lists:
Intérpreting Data.

- sabout: subjective ‘opinions by having §tudents vote for
rating scale.

; Qnalyzihg,
o Using alternative methods of displaying data, such as
graphs, charts; scale drawings.,

s . Making a graph form--dividing axes into parts, deciding

’ . :0nana opriate scale., .
, A ] Obtaining information from graphs.

= ® Representing data on graphs..
¥

¢ ‘Bar graph--plotting different lunch period activities
. or wish to do them.

-

vs. number of students who prefer those activities

63
- @ Conversion’ graph-rplotting meters vs. centimeters to
ugé when measuring to make game ‘boards.

+
i of .number, of etudents using art center for a certain
length of time or less.

e}

. Histogram—-plotting number of, students using art

¢ Cumulative.distribution graph—plotting running totals
cchter for certain intervals of time.

A

preferg¢nces based on, results’ from smaller sample,. such,

~




Spatial Vigsualization/Geometry

Areas of Study

Numeration Systems

\

e Line chart--plotting game preferences of students
from various grade levels. .

e Line graph--plotting noise level at different dis-
tances from the music or art center; noise level

' with music at .different volume levels. »

e Q-Q graph--plotting time spent in art center by boys
vs, time spent in art center by girls.

e Scatter graph--plotting number of times a student ‘.
used art center or gym per week'vs. number of dis-
ruptions he/she caused in the school per week Or
number of bean bag tosses that go in basket vs.
distance frqm basket.

e Slope diagram--plotting number of "yes" responses to
a survey question vs. total number of students
answering question.

e See also SCIENCE and SOCIAL SCIENCE listsy Conmumcatmg,

Displaying Datay Ana1y21ng, Interpreting Data.

‘o

e Drawing or constructing a des or model of a game.

e Constructing and using geometric Yigures such as squares, -
dubes, triangles, circles, in designing games, in de- .
signing dice. *

e Using geometric, relationshfps such as area, volume, sim- W
ilarity, congruence, and symmetry when constructing a ’
scale model of art center, or.in constructing dice or’
dice replacements for games.

e Using standard mensurational formulas, such as Area = *

Length x Width to calculate the area of various rooms
to determine. most suitable room for the art centér.

e Measuring arnd constructing using rulers, compasses, and
protractors, such as in. game~design or dice design.

, - @ Using.the concept of “greater than" and 915§B~t¥;g) to

compare geometric figures, such as in the des¥gn of

dice for games.-

,4 . f

e Using decimal system (metric system) in measuring areas
of art room or classroom.

® Using fractions 4n measuring lumber neéded for comstruc-—
tion of games, furniture for art center (inches, frac-
tions of -inches--American system of measurement).

e Using decimal system in calculations invol(rng money. |

]
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Number Systems and Properties

v

" -Denominate Numbers/Dimensions

’

“Scaling -

d ¢

|

Symmetry/Similarity/
Congruence

T

Accﬁracy/Measurepent Error/
_Estimation/Approximation

Statistics/Random Processes/
Probability

L4

Graphing/Functions

Fraction/Ratio

Maximum and Minimum Values

+

TS Y e e g o e -

&

.® See Measuring.

® See Computation Using Operations.

'

Deriving information from scale drawing of art center.

Finding an appropriate scale (proportion)' for a scale
drawing of the art center.

e Using a scale to draw and make representations in a scale

drawing of the art centen

@

-~
’

See Spatial Visualifation/Geometry.

~

»

e g v e . 3 .

re

° See Méasurzng and Estimating/Approximating/Round;ng Off

| @

® See Statistical Analysis.

e See Qraph;ng.

e See Computation Using Operations: Fractions/Ratios/
Perceptages. T, '
f

. .
' '
r
1

e Creating gameé that a maximum nimber of people can piay
in a limited space such as active games for a smal area

in the classroom or an octagonally shaped board game for

eight people.

e Using slope diagrams to find minimum costs of materials,
maximum response’ to surVey questions. ’

e Minimizing cost in recommending equipment and materials
for gym .or art center.

e Utilizing limited amount of space available for art center
by arranging center to fit maximum amount ‘of students.

e Maximizing use of art center by proper scheduling of
students,

S

ot

2




Maximum and Minimum Values (cont.) e Finding the shortest time to produce games in quantity; -
, X maximizing profit on games_ by considering both price
and number that can be sofi at a given price.
Obtaining maximum number boards for board games from
( . Tri-Wall or other mater¥Yals av:izz{.lable, while'/ keeping

k4

size of game boards uniform.

-

-

Equivalence/Inequality/ e See Comparing and Computation Us;ng\OPerations. /
Equations ;

. Money/Finance . _See Computation Using Operations : Business and Consumer
. . Mathematics/Money and Finance. ¢

)

NI N e —

et Theory : See Classi fy.;‘._ng/Cag‘:egorizing.\




ACTIVITIES IN USING'FREE TIME UTILIZING SCIENCE ‘ )

L4

Process

Observinglgzscribing e Observing and describing different types of arts and
’ crafts projects such as. drawing, painting, ceramics,
' g‘r . sculpture, and leather craft.
/ \\ _ epObserving and describing different types of games such as

board games, card games, memory games, active games. .
e Observing ‘and describing materials and equipment needed
for arts and crafts projects such as paints, crayons,

. clay, or paste. , | .
‘ ® See also SOCIAL SCIENCE 1list: Observing/Describing/
. ' Classifying, > . f‘ o -
e e . - - PP
Classifying - @ ¥ e Classifying materials for arts and crafts projects accord-
- : : ing to size, shape, color, or texture.’ .

® Clasgifying arts and crafts projects or games according
- to number of participants, amount of space required, -
A . , time required, or materials required.’ .
. < + @ Classifying games according to both activity and location:
. ) . quiet seat games, indoor or outdoor active games, .

® See also MATHEMATICS 1ist: Classifying/Categorizing. /

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

/ . . . Classifying. ‘

-

Identifying Variables . ) e Identifying space required for different arts and crafts \
v . projects as a variable to be méasured. ’
’ . e Identifying length of time required_to complete arts and
¢ ‘ crafts projects as a variable to be measured.
. ~ o Identifying number of people interested in arts and crafts
projects and number of people who can participate due .
to space, time, and materials limitations as variables '
. to be considered. . . :
" o Identifying length of time and space required to play a
: . game as variables to be measured.
| < ® Identifying size, shape, layout as variables to be con-
.. . ' sldered or measured when designing a board g;me.
8

e Identifying variables to be measured or considered when
. . developing rules ¥nd setup for active indoor
. ) . distance from basket in bean bag toss).
. ) : ¢ Identifying noise as a variable to be measured (and mini-
.. ‘ o . mized). when developing an .arts center or games.

| , ® See also SOCIAL SCIENGE; Mist: «fdentifying Problems/
C : ‘ . Variables, ‘“ﬁ LN
| [JQJ!: . ‘ o

v

ames (e.g.,
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Defining Variables Operationally ® Defining space required for an arts and crafts Project

' or for a game as the area taken up by those working on

the project, or playing the game, measured in square

, centimeters or square meters with a meter stick.

Defining the length of time required for an arts and /
crafts project or for a game as the time it takes to
complete a project or game as measured in minutes and .
seconds with a stopwatch,

Defining number of people interested in an arts and crafts

! project as the number of people who sign up for the.

project. o
' ‘ e Defining number of people who can participate\in a project
¢ - 8 . as the greatest number of students able to work comfort-
) ably on_the project in a_given space.for.a certain ... . .__
. "“period of time. i ‘
o Defining size of board games as that measured in cm. with

-
®

B
®

"N a’ ruler (length amd width), i
- ® Defining distange from basket in bean bag toss ag the dis- - I
N . tance measufed from thrower to basket in meters with a

» meter stick.
g o Defining noise level as that measured by a VU-meter (a -
, . type of sound level meter) on a tape recorder.

P

P o4 " .
Mhnipuiating, Controlling / e Testing projects set up.in a certain space for a specific
Variables/@xperimenting length of time using different numbers of students.

) ‘ : ® Rearranging thﬁ—gpace in the art center to accommodate
. several arts 'and crafts projects going on at the same
| - ) ! time . . [

' . . ' e ﬁodifying projects so that they take a lopger or shorter
) time to complete, so that they require more or 'less
. .o space. .
] e Experimenting to determine fair rules for games, e.g.,
" , . . trying different distances irt bean bag toss game.
. . o Modifying games or arts center to minimize noise. '
. ‘ ® See also SOCIAL SCIENCE list: Manipulating, Controlling T
s Variables/Experimenting. a ‘
" . . . N R N
Designing and Constructing e Constructing equipment and storage containers for the arts
Measuring Devices and Equipment ., and crafts center. ’ L
- T / ’ ® Designing and congtructing games. ' '
| R ) "
_I1g ! =
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Inferring/Predictifg/Formulating,
Testing Hypotheses/Modeling

‘s

'Measuring/Collecting, Recording

Data

Organizing,

' t

Processing Data

. Inferfing from timing data that most students working on
arts and crafts projects will need about four half-hour
sessions to complete their projects. ~

o Predicting that the art center will have to be open for
longer periods during the day to accommodate all those
interested in using 1it.

e Hypothesizing that four different arts and crafts projects
are the maximum number that can be going on at any one
time in the art centeg; trying various arrangements of
materials and furniture to see if this is so.

e Hypothesizing that twice as many students can toss a bean
bag.into a basket if the disfance is made shorter by
two feet. ' Trying out new distance.

e Making a scale layout of art center showing locations of
tables, cabinets, and gtorage containers. _

- ® See also SOCIAL SCIENCE list: rInferring/Predicting/

Formulating, Testing Hypotheses.

’
’

® Measuring amount of space required for a certalnh number

of people to work on an arts and crafts project.

e Measuring art center to determine amount of space avail-

’ able for various arts and crafts projects.

e Timing students (with a stopwatch) to determine how much
time is, needed to complete different arts and crafts
projects, to play various games.

Recording number ‘of students who can work comfortably on
various projects inm a given amount of space and for a
specific length of timea

.o Measuring different distances at which students toss bean

bags ‘and recording number of hits or misses at various
distances.

e See also MATHEMATICS list: Measuring.

o See also SOCIAL SCIENCE,list' Collecting, Recording Data/
Measuring. X

e Ordering arts and crafts projects according to amount of

gpace. they require. -

e Ordering time measurements for different arts and crafts

- projects, for different games. .

o Ordering arts and crafts projects according .to number of .
people who can work on them at any one time,

o Ordering results of bean bag tosses according to distance
of toss.

21




, Organizing, Processing Data (cont.)

*
.
o

Generalizin&, Applying Process to
)New Problems

Areas of Study

. ‘Measurement

ERIC. L

R e it
.

\. See also SOCIAL SCIENCE list: Generalizirig/Applying

e See also MATHEMATICS list: Organizing pata.
@\ Bee also SOCIAL SCIENCE list: oOrganizing, Procesking .
s Datao -

e Determining number of people who can use art center at
one time. .
e Determining median leéngth of time needed to complete var-
ious arts dnd crafts projects. ’
e Determining which arts and crafts projects to offer in
art center based on data on space and time requirements
of projects. oo
e Determining best distance for bean bag game.
e See also MATHEMATICS list: Comparing; Statistical Analy-
sis; Opinion Surv@ﬁ;[Sampling Techniques; Graphing;
Maximum and Minimum Valdes. - o - U
e See also SOCIAL SCIENCE list: Analyzing, Interpreting, -~
Data. . '

-

~g Constructing a chart showing proposed projects and times
for art center, and number of people who can work on a {

project. i
e Drawing graphs tokcommunicate data.
e See also MATHEMATICS list: Graphing. °* 7
® See also SOCIAL SCIENCE list: Communicaﬁing;‘Displaying
Data.
e See also LANGUAGE ARTS list, , .

. J[ .

é Applying skills acduired in arranging and setting up art
center to work on Classroom Design.

e Designing new-games for others. .

e Applying skills acquired in game congtruction to manufac- ‘
turing most popular games to give or sell.to others.

Process to Daily Life.

’

s Q .

-~
.

e Measuring Tri-Wall, cardboard, or lumber to make equipment,
storage containers for art center, or boards for board
¢ games, using different measuring tdols such as rulers
and meter sticks.,




Measurement (cont.)

~

Force

Mechanical Work and Enetgy

Solids, Liquids, and Gases

States of Matter

.

2 W

Prbﬁerties of Metter B

¥

Observing the difference in length of time between seconds
and minutes when timing free time activities (art proj-
ects, games, etc.)

See also MATHEMATICS ldist: Measuring.

s §

1

Observing that force must be used to throw balls or bean
bags when playing active games.

Observing that force must be used to hammer nails into
-lumber or Tri-Wall whén constructing games or working
on art projects. ) .

Observing that saber saws are faster and require less
effort to operate than hand saws when cutting Tri-Wall
or lumber. .

.®

Observing that work is done when nails are hammered into
Jumber when constructing games or working on art proj-, )
éots.

Obs:tving that’ saber saws are faster than hand saws for
cutting Tri-Wall or lumber and that they transform
electrical energy into mechanical energy. :

Observing that work is involved and energy is expended
when playing active games (e. g:» rynning, throwing).

See also JForce.,

-

Y

»

Noting that glue 1s ,available in both solid and liquid
form, each having different properties. . :

Observing that a solid stick of glue is turned into a hot
liquid glue in the hot glue gun. . ’

Observing that paper materials available for arts and
crafts projects or for making games have' different
colors, textures, and weights. '

Observing that different cdnstruction materials, such as
cardboard, Tri-Wall, and lumbéer, have different prop-
erties that make them useful for certain tasks.

Observing, while mixing tempera paints, that the dry.

powder mixes uniformly with the water. G,
Observing the effects of physical wear on games.
Observ tHat glues, paints, paper, and other materials
havef particular odors. ,
& [
Ny

. v




e Observing thét_plugging in electrical machines enables \
the equipment to be turned on,

e Observing that electrically run machines go on when the
switch 18 closed and off when the switch is opened.

o Observing that electrical energy can be transformed into
gound (tape recorder), into mechanical energy (saber
saw, electrical games) into heat energy (glue gun). -

¢ (If students choose to design and build games involving
batteries and light bulbs, they will learn other con-
cepts of electricity.) ~

1 H .\—

e Obgerving, while working on art projects, that it is
easier to draw in a well-lighted area because objects
become vigible as light is reflected from them to the
eye. ’

e Observing that lettering on games being constructed may
be difficult to read if ‘the writing and background are
similar colors and easy to read if colors are contrast-

. ing.

° Obseri;Eg that paints and crayons come in different
coloys. - o

1]

o Measuring noise level in classroom, or art center while

ngaged in.various activities.

e ObBerving that a tape recorder or record player located
in one part of the room may be heard in other parts of
the room.

e Observing that noise from the art center, or classrooms
can be heard in adjacent rooms or in the hallway.

e Observing that sounds in the’classroom or art center
differ in tone, pitch, and loudness. ,

o Observihg that noise levels in the classroom or art center
are lowered when curtains or acoustical barriers are
used in the room. .

‘e Observing ,that some electrical energy of machines is,

transformed into sound.

v
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o
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Process

A

Obsefving/Describing/Classifying

Identifying Problems, yariabies

Experimenting

-

ACTIVITIES IN USING FREE TIME UTILIZING SOCIAL SCIENCE

W

A\

.

"1v

2

3

‘

‘Manipulating, Controlling Variables/

[N

e Observing and describing activities engaged in by students
during free time, e.g., reading, playing games at seat,
playing active games, helping teacher, running around
classroom, .

e Classifying activitie% of students observed during free
time as quiet activities, busy activities, disruptive
activities.

e Classifying materials and equipment needed for art center
to determine items that can be borrowed or obtained at.
no cost, and items that must be bought.

o Clagsifying students taking part in certain-free time .
activities according to age, grade level, sex, interests.

e Identifying problems of students in using free time con-

strd%tively {nothing to do, bored with materials and
games in room, tired of staying in seat).

Identifying amount of materials available as a problem in
art center, .

e Identifying age and sex as possible factors in prefer-
ences for free time activities. ¢

Identifying age, ‘grade level, sex, and interests as vari-
ables that may affect the results of a survey.

‘@ See also SCIENCE 1list: Identifying Variables.

\

Syrveying different, groups to determine differences in
preferences for free time activities and keeping results
‘separate.

Scheduling several different types of free time activities
for a trial’ period and observing which students engage
in these activities to determine ‘differences in ptefer—
‘ences for free time activities.

Surveying students using art center during trial period
to determine additional materials and equipment needed
and amounts needed, .

See also SCIENCE 1ist: Manipulating, Controlling
Variables/Experimenting,

.
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4 C
Infeuring/?redicting/Formulating, e Inferring: from survey results that most children prefer
Testing Hypotheses either active indoor games or board games. . ‘

) . ® Predicting materials and supplies that qgst be bought
for art center and amount of money neeled for such ex-
. penditures based on cost analysis and informal survey
\ ) of those using art center.
% e Hypothesizing that more girls than boys will choose to
use art center; testing hypothesis by observing use of
art center for a trial period, . ° !

,

* - e See also SCIENCE list: Inferringj/Predicting/Formdlating,
o Testing Hypotheses.
¢
Collecting, Recording Data/ . ® Counting votes to determine which games to play, which
Measuring activities or projects are most popular in art center.

e Counting number of people using art center or number of
people playing games during trial period.
" @ Using a voting procedure to determine which games are . .
" most popular in the primary classes.
. . ® See also MATHEMATICS list: Counting; Measuring,
. ® See also SCIENCE list: Measuring/Collecting, Recording
— - Data.

4

Organizing, Processing Data e Tallying and ordering survey data from different groups
. . on preferences for free time -activities.
e Tallying and ordéring survey data on age, sex, interests
- of students preferring various free time activities.
\ ’ ® Tallying and ordering votes to determine most popular
. games. - .
® See also MATHEMATICS 1list: Organizing Data. *
} See also SCIENCE 1ist: Organizing, Processing Data.

-

‘Analyzing, %pterpreting Data , ' e Comparing survey results on preferences for free time
' activities for boys and girls, primary classes and
-2 . ) intermediate classes. -
. . \ e Evaluating the way in which opinion surveys were admin- .
' istered, size and makeup of sample.

S ® See also MATHEMATICS list: Compaging; Statistical Analy-

sis; Opinion Surveys/Sampling Techniques; Graphing;

Maximum and Minimum values. )
® See also SCIENCE list: Analyzing, Interpreting Data?




~ . < °
e » ’ > ’!
Communicating, Displaying Data e Constructing a chart of materials and suppfies needed
- * . for art center, showing amounts needed and costs of
> . . = . those which must be bought,
® Representing survey data on age, sex, interests of stu- .
\ dents preferring various arts and crafts projects on .
N : graphs or charts,

e See also MATHEMATICS list' Graphing. L
® See also SCIENCE list:’ Communicating, Displaylng Data.
® See also LANGUAGE ARTS 1list. . .

Generalizing/Applying Process to ® Gaining greater awarenegs of how to use time construc-
Daily Life ’ . tively at home-as wéll as at school.
) . ® Applying surveying skills acquired during work on Using .
' Free Time to invéstigation of -Play.Area Design and Useé.
‘® See also SCIENCE 1list: Generalizing/Applying Process to
" New Problems. . 4

-
+

! o

Attitudes/valnes . ‘ s
B Acce&ting Responsibility for Actions ® Making sure that various tasks (e.g., getting needed
and Results equipment and materials for art center, scheduling times
V4 ) for use of art center) are done. s
) ' e (Observing and supervising use of art center, formulating .

fair rules for !its use. .
® Scheduling and giving presentation to principal in order
. to present survey results and student suggestions con-

| , "\ , "~ cerning use of free time. =
- . ‘
Developing Interest and Involvement o Organizing free time activities that are desired by others
in Human Affairs ' in the school as well as themselves, ( -

o Making games for students in other classes.

r

- Recoghizing the Importance of ~ ® Recognizing that setting up an art center will help many :

Individual and Group Contributions . students, T .
*  to Society ® Recognizing that many people in the school have contrib-
: - \ .uted to setting up the art center. )
” - o N )
Developing Inquisitiveneds, Self- ] Conducting large and small group sessions with help from
Reli_a,nce, and Initiative ) the teacher.

° Investigating sources of equipment and materials for art
center.




Q

Developing Inquisitiveness, Self- _ ® Investigating various rooms in the school to determine
Reliance, and Initiative (cont.) best location for art center. R
. ® Dealing with various sources (merchants, school personnel, ‘>
parents) in obtaining equipment and materials ﬁor art
\ center, for games, ) S T
® Finding their .own solutions to problems of scheduling ‘and
misuse of art center, in addition td main problei of
chalhenge. . "
® Choosing and developing best way of presenting ideas for
@ ' free time activities to Principal. .
) € .

\ .

~

Recognizing the Values of Cooperation, e Finding that work on setting uS/an art center or on .

Group Work; and Division of Labor making games progresses more rapidly and smoothly when

: done by groups. . B} -

e Finding that work is more fun when people learn to coop-

erate, . oo :
- o Eliminating needlesgﬁoverlap in work when constfﬁcting "
. _ ‘ s : . games by cutting out all boards needed for board games
: ’ at one time, . T T
® Finding that cdordination between groups whef investi-

- - gating what materials anq’equipment are available saves

time, .
Understanding Modes of Inquiry Used ® Using scientific modes of inquiry to investigate énd
in the Sciences, Appreciating Their . solve the problems of making a fair game, “of creating °
Power and Precision ' games suitable for classroom or gym.

) ® Using survey to determine students' preferences for games.
e Convincing others through use of supporting data (opinion:
' . survey) that most students wish to work on art,projects )
during their free time. .
e Seeing that various arrangements for the art center can
~ 7 be tried by using scale layouts. . .
e Setting up a trial period . for use of art center and ob-
" " serving uge and problems before setting up a definite
‘. schedule, ' _ .
. ® See also MATHEMATICS and SCIENCE lists. '

[ A4 \ %

~

L3

Respecting the Views,  Thoughts, ‘ e Considerigg all ;hggestions and assessing their merit.
" and Feelings of Others ® Considering the opinions of others when proposing free
‘ : time activities, conducting opinion surveys to determine
N others' preferences for free time activities or for
types of games.
° - 226




Being Open to New Ideas and
Information

Learning the Importance -and
. Influence of Values in Decision
~ Makidg
. o

\Areas‘of Study

Ecgnomics

o Consideriﬂg many possible types of artSAand crafts

r

- projects.
|9 Seeking out resource persons who ca offer constructive
" advice about setting,up art cehter\\\ .

. COnsidering various possihle.arrangemen for. an. ,arts - -

>

v

. .
v
A

.cénter, including separate’ room, portiomof. classroom,
etc.; considering suggestions from princ pal and other °
teachers about” arts: .center, . - . .
o~ ‘,..' . o ..

‘o Realizing that preferences for various free time activi-
"~ ties reflect the values of each individual. | -
. Realizing that primary students’ and intermediate students

' may. haveé different Values that affect their preferences

"« for. free time activities..

® Realizing that _cost alone is not'a sufficient criterion
. for choosing equipment and’ materials for free time -

] activities; preferences and abiLities of others for '
use of equipment must also be considered. - .

o Reeognizing that age and' sex may affect students prﬂf—
‘erences for types of games, ;. . -

- e
<

e Using ¢ cqncepts and terms, for example, cost, retail price,“
wholesale price, .When investigating costs of materials
and equipment for art or music center or. for games .con~-
struction.> : . d .

. daining'experience with finance11 Sourceik-uses and
_limitations of revenues for purchase of mateirials and -
equipment needed for art or music’ center or for, games
construction. -2 ) = .

¢ Gaining- experience in- COmparative shopping for materialsa
such as art Supplies music equipment materials for .
games:, V7o ’

e Assessing- preferences and characteristics of possible y

~ consumers of art materials or games\through Surveys or-
»" questionnaites. . '

‘o Investigating costs of art supplies or sound equipment
vs. use of equipmentuand budget restrictions. '

o Investigating economics ‘of ‘production and’ marketing and
cost analysis of materials when\producing games for
sale.~ .

o Analyzing variables affecting cOnBumer purchases com-
mercial-sales.
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Geography/Physical Environment

.
v

Political SciEnce/Governmenq Systems

1 Psychology/Individual and .
Behavior

.

~149

. ® Investigating and ehanging physical enviromment in class-

~room to provide space for active games, in school.when
setting up art center or music center, in play area
when organizing outdoor recreation.

4 -

.

*®

. Investiggting systems of adiiinistration and control; deci-
phering role of governing body over the body that is
governed when setting up art er music center. .

. qkteryining need for rules and regulations for att or

music center or for games,
® Investigating regulations and policies affecting plans
for art or music center or for use 6f games: by other
classes,
Getting in touch with and working with school authorities /
when setting up art or ?usic center or when teaching
_games,to other classes.

e
-

) Investigating ‘existing programs and centers to see how
they are run.
Investigating previous attempts to establish activities,
centers, programs for use during free time.

+

Comparing survey results with actual observation of stu-
dents using art center or games to determine whether
responses ta, suxvey actually reflect what students do

in -their free t \r
° Analyging the effecﬁb of a small grogi (studentd\n ganiz-

ing“art éenter or #aking games) ma ng decisi
larger gtbup (school population). N

Assessing effeets of group. action in setting up an art
center,

Recognizing the need for leadership within large and small
groups.

Recognizing the differing capacities of individuals for
various roles within groups, 1

8 for

~
»

Sociology/Sacial Systems

5 a3

Investigating differing needs of different, social groups,
such as primary v8, intermediate children or boys vs.
girls, when organizing free time activities.

Considering:tHe integral, related nature of the school
commynity and its recreational and physical components ‘
as a factor in estaplishing free time activities and as

223
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Sociology/Social Systems (cont.)
. y i

12}

QLAY

v
A

a source of support (parent volunteers, PTA funds) for
free time activities,

® Devising a system of working cooperatively in large and
small groups.

Investigating problems of free time activities and making
changes that affect not only themselves but also other
students in the school community.

Working within established social systems (such as the
classroom and the school) to promote changes.

Recognizing peer groups -as social systems——age and grade’
separation at lunchtime, recess time--and differences '
in scheduling because of such social systems.

® Relating use of free time in school to use of free time

after, school, or at ‘home. .

® Recognizing that there are many different social~groups

and that one person belongs to more than one ‘social

group,

e, »




Basic Skills

Reading
Literal Comprehension-Decod g
Words, Sentences, Paragraphs
J 7/
’

A

Reading:
Critical Reading——Comprehending
Meanings, Interpretation

Oral Language: !
Speaking '

ACTIVITIES IN USING FRE.

° Offering ideas, suggestions,

e Using rules ‘of grammar in speaking.

B

-TIME UTILIZING LANGUAGE ARTS

Decoding words, sentences, and paragraphs while reading
catalogs to check on art supplies, sound equipment,
instructions for use of sound equipment, books on games,
game construction.

'
!

v

® Obtaining factual information about art supplies, sound

equipment, sports equipment while reading catalogs., g
instruction sheets. *

Understanding what is read about art supplies, sound
equipment; and games.

o Interpreting what is read, such.as catalogs, instruction

manuals, books on games.

and,criticishs during disg-

cussions in small group work and class discussions on
problems and proposed solutions. .

® Reporting to class on activities of small groups (nvolving

‘work ‘on art center or game construction. °
Responding to criticisms of activities. ,
Conducting opinion surveys. i

o Preparing and “giving effective oral presentations of

‘survey ‘questions, fmethods, findings and suggesqu solu~
tions to class.

. ‘\

° Prezéring and giving effective oral. presentatiéns of surh

vey results ‘and- student Buggestions to principal
Using the telephone properly and effectively to -obtain
. information on materials and equipment needed for art
* or mugic center .or for gdmes. ' A
Teaching others how to play games, how to use equipment
properly.

4

Oral Language:
Listening

e Listenin® to suggestions and ideas of various school

personnél (padncipal, librarian, art tedcher) whent
planning free time activities.

o~ Conductifig interviews of students and teachers to deter-
mine use of art center or games; to elicit suggestions
for improvements of art center or games.

¢ Following spoken directions.

Lt [N “30

NP Y
LA




* Written Language:

Spelling

~

| '
~ Written Language:
Grammar--Punctuation, Syntax,

Usage

~ -

o

Written Language:
Composition

“Study Skills:
Outlining/Organizing

" e

‘L

L)

® Using correct spelling in writing.

o/
LA

e Using rules of grammar in wrifi)g.

o

{ \
e Writing to commnicate effectively:
e writing opinion survey(s), devising questions to
elicit desired information; ging whether a ques-
tion 18 relevant and whethe meaning is clear.

. ' ® preparing clear and succinct rul®s for use of art or
' musilc.center.

® preparing clear and succinct games rules and- instruc-*

tions.
® preparing booklets on instructions for use of art
equipment or sound equipment,

) preparing schedules and charts for use of art or /
mukic center.;

W
. . 4 s LI

Taking notes on various types and costs of equipment for
art ot music center, on use of art center while observ-
ing students.

Developing opinion survey; ordering questions around
central themes, such as student preferences for various
free time activities. 6

Planning presentations and data collection schemes.

Planning and preparing draftg of rules and schedules for
use of art or music center for critical review by class
before final copy.is written.

Extracting important ddeas from completed. opinion surveys,
recombining them and restating them when necessary.

Organizing ideas, facts data. whén planning art or music
. center.

Organizing instructions and rules fo: games.

}:

’

L

[ Study Skills:

’;(\
I

o Using Referencef and Resourcea

Using the library to research information on arts and
crafts projects for .art center, different types of
games, . .

Inviting school personnel having knowledge or information

pertaining to free time activities to speak to the class

and  answer questions for them.

‘e Using catulogs to, research information on materi7ls and

; equipment needed- fot free time activities, -
i ')’)3 , A
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Study Skills: ' ) e Using indexes and tables of contents of books to locate
Using References and Resources desired information.
. (cont.) - e Using "How To" Cards for information on how to construct
/ . , bar graphs and line charts of opinion survey data./ -
’ ‘ : ) . . 4
Attitudes/Values ’ -

Appreciating the Value of Expressing e Finding that various school personnel will cooperate in
Ideas Through Speaking and Writing obtaining space and equiﬁment for free time activities
when presented with well-prepared student suggestions.
2. e Finding that distribpting rules and schedules for use of
art or music center to other classes results in better t.

. * use of these facilities, ~ :

~

Appreciating the Value of :® Finding that certain desired information can be found in
Written Resolirces catalogs and books such as information on equipment and
: : materials for free time activities.
® Finding that a set of written rules for a game is essen-
tial if others are to play it. : .
Developing an Interest in e Willingly looking up information on materials and equip-
Reading and Writing ! ) ment for an art or music center, on.different types of
games .and activities for free time.
e Looking up more detailed information on matérials and
o ‘ equipment needed for art or music center. »
o Showing degire to work on drafting rules and instructidns
", -for games, instruction booklets for use of equipment,
rules for usé of art or music center’ .
, o Experimenting with different ways to tell others about ] L
. . . "~ " rules and activities for art or music center.

~

.
i 1 »
3 f

“' Making Judgments Concerning : . Checking to make ‘sure’ that rules and instructions for
What Is Read ' . . - games are pleat, acéurate, and tonsistent.
o e Checking to make sure that rules!and instructions for use
P *m0f gkt 01, music¢ ceriter are cler and consistent. .
) / b ‘e Deciding whether rules and inst¥uctiéns for games, and
: SO ' .~ for art or music center are gppropriate, whether they .
o Loe say, what they .are supposed to say, whether they need
- improvement ,
'y Deciding whether information obtained about materials and
. : equipment Ehrough reading is. applicable to the needs
’ . oflart or husic,center. . ;
S Ry Deciding how’ reliable the information obtained from read- N
”/ RN : . . ) ',- ":, \ ing i'u P \ ) "




Appreciating the Value of Different . Finding”%hat‘how information on playing games or on using
Forms of Writing, Different Forms art or music center can best be conveyed is determined
of .Communication in part by the audience to whom it is directed.

¢ Finding that certain information about playing games or
‘ using art or music center can be best conveyed orally
. : : or in pictures,

. ¢ Finding that certain data or information, such as rules
and schedules for use of art or music center, can be-
best conveyed by writing it down or by preparing charts.

o Finding that certain data or 1nformation, such as obser-
. vations of students using art or music center, should
be written down so that it can be referred to at a
. later time, -
@ ‘ o Finding that spoken instructions are sometimes better
than written instructions (e.g., when teaching games
or showing students how to use a' piece of equipment)
and vice versa.
¢ Investigating the effect of different forms of communica-
tions on people when advertising use of the art or
music center. ’




