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Prefabe

The USMES Project

1 r1

Unified Sciences and Mathematics for ElemenearY Schools:
Mathematics and the Natural, Social, and Communications
Sciences in Real Problem Solving (USMES) was formed in re-
sponse to the recommendations of the 1967 Cambridge Confer-
ence on the Correlation of Science 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
(or "challenges") taken from the local school/community en-
vironment. School planners can use these units to design a
flexib4 ,:iurriculum 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 assistance of univer-
sity specialists at workshops 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:

Advertising
Bicycle Transportation
Classroom Design
Classroom Management
Consumer Research
Describing People
Designing for Human Proportions
Design Lab Design
Eating in School
Getting There
Growing Plants
Manufacturing
Mass Communications

Nature Trails
Orientation
Pedestrian Crossings
Play Area Design and Use
Protecting Property
School Rules
School Supplies
School Zoo
Soft Drink Design
Traffic Flow
Using Free Time
Ways to Learn/Teach
Weather Predictions

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

15

In responding to a long-range challenge; the studenti
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. In

addition USMES provides resources for both teachers ,nd sth-

dents. A complete set of all the written materials Icompri:Se

the USMES library, which should be available in each school

using USMES units. These materials include--

1. The USMES Guide: This book is a coMpilation

of materials that may be used for longrange
planning of a curriculum that incorporates

the USMES program. It describes the-USMES

project, real problem solving, classroom
Jtrategies, the Design Lab, the units, and
the support:materiala as well as ways,that

USMES helps students learn basic 'skills.

2. Teacher Resource Books (one for each chal-

lenge): Each of these guides to using USMES
units describes a broad problem, ekplains how
students might narrow-that problem to fit
their partitular needs, recommends Uzi:36room
strategies, presents edited logs from teachers
whose classes have worked on the unit, and con-
tains charts that indicate basic skills, pro-
cesses, and areas of study that students may

learn and utilize.

3. Design Lab Manual: This guide helps teachers
and administrators set up, run, and use a
Design Lab--a place with tools and materials
in which the students can build things they

need for their work on USMES. A Design Lab

may be a corner of a classroom, a portable

,cart, or a separate room. Because many "hands-

on" activities may take place in the classroom,
every USMES teacher should have a Design Lab

Manual.

4. "How Tb" Series: These student materials pro-

vide information to students about specific
problems that may arise during USMES units.

The regular "How To" Series covers problems
in measuring, graphing, data handling, etc.,
and is available in two'versions--a series of

4.'6
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cartoon-style'hooklets for primary grades

and a series of magazine-style booklets with
more reading matter for upper grades. The

Design Lab "HOw To° Series is available in
two illustrated card versions--one for pri-
mary grades and one for upper-grades. A comr
plete Iasi 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 materials. A complete list

can be found in the USMES Guide.

6. Curriculum Correlation Guide: By correlating

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

and lessons.

The preceding materials are described in brief in the
USMES brochure, which can be used by teachers and adminis-
trators to disseminate information about the program to

the local community. A variety of other dissemination and
implementation materials are also available for individuals
and groups involved in local implementation programs. They

include Preparing People for USMES: An Implementation

Resource Book, the USMES slide/tape show, the Design Lab

slide/tape show, the Design Lab brochure, videotapes of
classroom activities, a general report on evaluation re-
sults, a map showing the locations of schools conducting
local implementation of USMES, a list of experienced USMES
teachers and university consultants, and newspaper and

magazine articles.

Because Tri-Wall was the only readily available brand of
three-layered cardboard at the time the project began, USMES'

has used it at workshops and in schools; consequently, ref-'

erences to Tri-Wall can be found throughout the Teacher

Resource Books. The addresses of suppliers of three-layered

cardboard can be found in the Design Lab Manual.

_I 7
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Introd'uction

Using the Teacher Resource Book

4.0
1 p

1

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 skills 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 pri7
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 j)ecause the work of one class may dif-

fer from that undertaken by other classes, teachers familiar
with USMES need to readionly tections A and B before intro-
ducing the challenge tovstudents.

Section C of this book ig ihe 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 ofithe titles of relevant sets
of "How To" Cards and brief descriptions of the Background
Papers pertaining to the unit. thlso 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 comparative
strengths of the unit in terms of real problem solving,
mathematics, 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-docuilientation of activities that have

taken place in USMES clasies. Knowing ahead of time which

basic skills and processes are likely 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 if they have not already learned them
as part of their USMES activities.

.19
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A. Real Problem Solving and IISMES

Real Problem Solving

If life were of such a constant nature that
there were only a few chores to do and they were
done over and over in exactly the same way, the
case for knowing how to solve problems would not
le so compelling. All one would have to do would
be to learn how to do the few jobs at the outset.
From then on he could rely on memory and habit.
Fortunately--or unfortunately depending upon one's
point of view--life is not simple and unchanging.
Rather it is changing so rapidly that about all we
can predict is that things will be different in the
future. In such a world the ability to adjust and
to solve one's problems is of paramount importance.*

USMES is based on'the beliefs that real probiem solving
is an important skill to be learned and that many math,
science, 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, implies a style of education which
involves students in investigating and solving real problems.
It provides the bridge between the abstractions of the
school curriculum and the world of the student. Xach USMES
unit presents a problem in the form of a challenge that is
interesting to children because it is both real and prac-
tical. The problem is real in several respects: (1) the

problem applies to some aspect of student life in the school
or community, (2) a solution is needed and not presently
known, at least for the particular case in question, (3) the
students must consider the entire situation with all the
accompanying variables and complexities, and (4) the problem
is such that the work done by the students can lead to some
improvement in the situation. This expectation of useful
accomplishment provides the motivation for children to carry
out the comprehensive investigations needed to find some
solution to the challenge.

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

*Kenneth B. Henderson and Robert E. Pingry, "Problem-Solving
in Mathematics," in The Learning of Mathematics: Its Theory
and Practice, Twenty-firs;. Yearbook of the National Council

20
of Teachers of Mathematics\(Washington, D.C.: The Council,
1953), p. 233.

2 14.
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The USMES Approach

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;
collection of daa; analysis of the data using graphs,
charts, statistics, or whatever means the students can find;
discussion; formulation and trial of suggested solutions;
clarification of values; decision making; and communications
of findings to others. In 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 conditions.

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

The problem is first reworded by students in specific

terms that apply to their school or community, and the
various aspects of the problem are discussed by the class.
The students then suggest approaches to the problem and set
priorities for the investigations they plan to terry out.
A typical USMES class consists of several groups working on
different aspects of the problem. As the groups report

periodically to the class on their progress, new directions
are identified and new task forces are formed as needed.
Thus, work on an USMES challenge provides students with a
"discovery-learning" or "action-oriented" experience.

Real problem solving does not rely solely on the
discovery-learning concept. In the real world people have
access to certain facts and techniques when they recognize
the need for them. The same should be true in the classroom.

When the students find that certain facts and skills are
necessary for continuing their investigation, they learn
willingly and quickly in a more directed way to acquire
these facts and skills. Consequently, the students should
have available-different resources that they may use as
they recognize the need for them, but they should still be
left with a wide scope to explore their own ideas and
methods.
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Certain informatfa-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 list of the "How

To" Cards can be found in Chapter IX of the USMES Guide.)
Another resource provided by USMES is the Design Lab or

its classroom equivalent. The Design Lab provides a cen-

tral location for tools ind materials where devices may be
constructed and tested without appreciably disrupting other
classroom activities. Ideally, it is a separate room with

space for all necessary supplies and equipment and work,

space for the children. However, it may be as small as a

corner of the classroom and may contain only a few tools and

supplies. Since the benefits of real problem solving can 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 such as to make it available to the students when-

ever they need it. It should be as free as possible from

set.scheduling or programming. The students use the Design

Lab to try out their own ideas and/or to design, construct,
test, and improve many devices initiated by their responses

to the USMES challenges. While this optimum operation of

the Design Lab may not always be possible due to various
Limitations, "hands-on" activities may take place in the
classroom even though a Design Lab may not be available.
(A detailed discussion of the Design Lab can be found in

Chapter VI of the USMES Guide, while a complete list of "How

To" Cards covering such Design Lab skills as sawing, gluing,
nailing, soldering, is contained in Chapter IX.)

Work on all USMES challenges is not only sufficiently

complex to require the collaboration of the whole class but

also diverse enough to enable each student to contribute

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

should be noted that if fewer than ten to twelve students
from the class are carrying out the investigation of a unit
challenge, the extent of their discovery and learning can be
expected to be less than if more members of the class are

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

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

progress hetter with just one.
The amount of time spent each week working on an USMES

challenge is crucial to a successful resolution of the

'41
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Importance of the Challenge

2_5

problem. Each challenge is designed so that the various
investigations will take from thirty to forty-five hours,

depending on the age of the children, before some solution
to the problem is found And aome action is taken on the
results of the investigations. Unless sessions are held at
least two or three times a week, it is difficult for the
children to maintain their interest and momentum and to be-
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
to twenty minutes, while older children may proceed better
by working less frequently for much longer periods of time.

Student interest and the overall accomplishmenta of the
class in finding and implementing solutions to the challenge
indicate when the class's general participation in unit
activities should end. (Premature discontinuance of work

on a specific challenge is often due .aore to waning interest
on the part of the teacher than to that of the students.)
However, some students may continue work on a voluntary
basis on one problem, while the others begin to identify
possible approaches to another USMES challenge.

Although individual (or group) discovery and student
initiation of investigations is the 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 iiarious times. During USMES

however, it is believed that children learn to solve real
problems only when their efforts are focused on finding
some solution to the real and practical problem presented
in the USMES challenge. It has been found that students

are motivated to overcome many difficulties and frustrations
in their efforts to achieve the goal of effecting some
change or at least of providing some useful information to
others. Because the children's commitment to finding a

solution to the challenge is one of the keys to successful
USMES work, it is extremely important that the challenge be
introduced so that it is accepted by the class as an im-
portant problem to which they are willing to devote a con-
siderable amount of time.

The challenge not only motivates the children by stating
the problem but also provides them with a criterion for
judging their results. This criterion--if it works, it's

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



Role of the Teacher

,27

a good thing to do)--gives the children's ideas and results
a meaning within the context of their goal. Many teachers

have found this concept to be a valuable strategy that not
only allows the teacher to respond positively to all of the
children's ideas but also helps the children themselves to

judge the value of 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:

1. Introduce the challenge in a meaningful way

that not only allows the children to relate
it to their particular situation but also
opens up various avenues of approach.

2. Act as a coordinator and collaborator. Assist,

not direct, individuals or groups of students
as they investigate different aspects of the
problem.

3. Hold USMES sessions at least two or three times

a week so that the children have a chance to be-
come involved in the challenge and carry out
comprehensive investigations.

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

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

assistance or point out sourcesof help for
specific-information (such as the "How To"
Cards) only when the children become frustrated
in their approach to the problem. Conduct

skill sessions as necessary.

6. Provide frequent opportunities for group reports
and student exchanges of ideas in class dis-

cussions. In most cases, students will, by
their own critical examination of the procedures
they have used, improve or set new directions

in their investigations.

00
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USMES in the Total School Program

99

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

Student success in USMES unit activities is indicated by

the progress they make in finding some solution to the
challenge, not by following a particular line of investiga-
tion nor by obtaining specified results. The teacher's
role in the USMES strategy is to provide a classroourat-
mosphere in which all students can, in their own way,
search out some solution 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 is ideal for use as an impor-
tant part of the elementary school program. Much of the
time normally spent in the class on the traditional ap-
proaches, to math, science, social science, and language
arts skills can be safely assigned to USMES activities. In

fact, as much as one-fourth to one-third of the total school
program might be allotted to work on USMES challenges.
Teachers who have worked with USMES for several years have
each succeeding year successfully assigned to USMES activ-
ities the learning of a greater number of traditional
skills. In addition, reports have indicated that students
retain for a long time the skills and concepts learned and
practiced during USMES,activities. Therefore, the time
normally spent in reinforcing required skills can be greatly'
reduced if these skills are ledrhed and practiced in the
context of real problem solving.

Because real problem-solving activities cannot possibly
cover all the skills and concepts in the major subjedt
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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instruction will be enhanced by the skills, motivation', and
understanding provided by real problem solving, and, in
some cases, work on an USMES challenge provides the context
within which the skills and concepts of the major subject
areas find application.

In order for real problem solving taught by USMES to have
an optimal value in the school program, class time should be
apportioned with reason and forethought, and the sequence
of, challenges investigated by students during their years in
elementary school should involve them in a variety of skills
and processes. Because all activities are initiated by stu-
dents in response to the challenge, it is impossible to
state unequivocally which activities will take place. How-

ever, it is possible to use the documentation of activities
that have taken-place in USMES trial classes to schedule in-
struction on the specific skills and processes required by
the-school system. Teachers con postpone the traditional
-way of teaching the skills that might come up in work on an
USMES challenge until later in the year. At that time stu-
dents can learn the-required skills in'the usual way if they
have not already learned them during,tneir USMES activities.

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

charts and lists may be found in section E.

Ways In Which USMES Differs From Other As the foregoing indicates, USMES differs significantly
Curricula from other curricula. Real problem solving develops the

problem-solving ability of students and does it in a way
(learning-by-doing) that leads to a full understanding of
the process. Because of the following differences, some
teacher preparation is necessary. Some teachers may have
been introduced by other projects to several of the follow-
ing new developments in education, but few teachers have
integrated all of them into the new style of teaching and
learning that real problem solving involves.

1. New Area of Learning--Real problem solving is a

new area of learning, not just a new approach or
a new content within an already-defined subject
area. Although many subject-matter curricula0tl

3 2



include something called problem solving, much of
this problem solving involves contrived problems
or fragments of a whole situation and does not
require the cognitive skills needed for the in-
vestigation of real and practical problems.
Learning the cognitive strategy required for real
problem solving is different from other kinds

of learning.

3. Interdisciplinary Education--Real problem solv-

ing integrates the disciplines in a natural way;
there is no need to impose.a multi-disciplinary

structure. Solving real and pra-ctical problems

requires the application of skills, concepts,
and processes from many disciplines. The number

and range of disciplines are unrestricted and
the importance of each is demonstrated in work-
ing toward the solution of practical problems.

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

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

solifing activities the teacher acts as a
coordinator and collaborator, not as an
authoritative source of answers.

4. Learning-by-Doing--Learning-by-doing, or discov-

ery learning as it is sometimes called, comes
about naturally in real problem solving since
the problems tackled by each class have unique
aspects; for example, different lunchrooms or
pedestrian crossings have different problems
associated with them and, consequently, unique

solutions. The challenge, as defined in each
situation, provides the focus for the children's
hands-on learning experiences, such as collecting
real data; constructing measuring instruments,
scale models, test equipment, etc.; trying their
suggested improvements; and (in some units) pre-
paring reports and presentations of their findings

for the proper authorities.

5. Learning Skills and Concepts as Needed--Skills
and concepts are learned in real problem solving
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as the need for them arises ih the context
of the work being done, rather than having a
situation impbsed by the teacher or the text-
book being used. Teachers may direct this
learning when the need for it arises, or stu-
dents may search out information themselves
from resources provided.

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

provides good opportunities for'division of
labor and ekchange of ideas among the groups
and individuals. The grouping is flexible
and changes in order to meet the needs of the
different stages of investigation. .

7. Student choice--aeal problem solving offers
classes the opportunity to work on problems
that are real to them, not just to the adults
who prepare the curriculum. In addition,
students may choose to investigate particular
aspects of the problem according to their
interest. The variety of activities ensuing
from the challenge allows each student to
make some contribution towards the solution of
the problem according to his or her ability and
to learn specific skills at a time when he or
she is ready for that particular intellectual
structure.

4
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B. General Papers on Eating in pchool

1. OVERVIEW OF ACTIVITIES

Challenge:

Promote changes that will make
eating in school more enjoyable.

Possible Class Challenges:

How can we make the lunchroom
more attractive (less noisy)?

Promote changes that will reduce
the time we spend waiting in the
lunch line.

How can we improve the food
served for lunch (breakfast,
snack)?

The lunch and breakfast periods at school have long been

sources of student comments and criticism. Complaints usu-

ally focus on the lunchroom itself--noise, poor decor, un-
popular or inefficient table arrangements, time spent wait-
ing in line, quality of service, or the food. Whatever the

problem(s) may be, students usually respond readily to a
challenge to make one of their favorite activities--eating--
more enjoyable.

Complaints connected with lunch, breakfast, or snack
periods may arise naturally after an unpleasant circumstance,
such as a particularly unpopular meal or a long wait in line.
In other classes, the teacher needs merely to ask, "How was
lunch (or breakfast) today?" and a lively discussion will

evolve. Sometimes an Eating in School problem may be iden-
tified after the class has worked on a related USMES chal-
lenge, such as School Rules.

The children may list several problems they have experi-
enced while eating at school. These problems may be related

to environmental aspects of the lunchroom, such as furniture
arrangement, student behavior, decor, noise, lighting, and

temperature. Other problems may be related to nutritional
aspects, such as food quality, food quantity, food appear-
ance, student food preferences, server behavior, wasted
foods, and storage of cold lunches. Eating or waiting time

is a third important issue; problems of scheduling, arrange-
ment of seats or serving tables, and systems of filing in

.and out of the lunchroom may be discussed by the class.
The children may decide to observe lunch or breakfast

periods for a few days in order to gather more information.
The class may then identify the most urgent problems and
choose to limit their activities to these at first.

The class may divide into groups to work op the challenge.
In order to have evidende that a problem exists, they may
collect data, such as the amount of time it takes a student
to get through the-line, noise levels in the lunchroom, the

number of students eating lunch or breakfast during each
time period, the kinds of foods students throw out, or the
way food is laid out and served. Since the lunchroom is

used by the whole school, the students may conduct opinion
surveys to determine preferences for foods or lunchroom

decorations or to record additional criticisms. Data col-

0 0u
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lected through observations, tallies, and surveys is graphed

in preparation for a presentation to the rest of the class

and school authorities. Children may make scale maps or

models of the lunchroom to help them understand and criticize

present systems of furniture arrangement or lunch line flow.

The class examines charts and graphs made from their data

and discusses student observations before recommending spe-

cific changes. Recommendations may take the form of sug-

gesting different inenus based on their food preference

survey and nutritional requirements,, or they may involve

systems for rerouting the lunch line or reorganizing lunch-

room furniture or the serving tables. To help them work out

alternative arrangements, the children might use scale models

of the lunchroom with cardboard cutouts of tables, benches,

or eating ware dispensers that can be placed in various posi-

tions. Many revisions of proposed changes may take place

before the children are ready to present 'their new plans.

When they are satisfied with their changes, the children

present their recommendations to the principal, cafeteria

staff, faculty, or student body. They may ask for a trial

implementation period in order to assess the effectiveness

of their plans. If this peiiod is granted, the children

collect data to compare with previous results. Revisions

are once again made before the plan is put into effect.

The students' interest in improving eating in school may

lead them to investigate related problems. If their inves-

tigations of food served in the cafeteria have interested

them in quality of commercial products, they may be motivated

to pursue a Consumer Research challenge.

Although many of these activities may require skills and

concepts new to the children, there is no need for prelim-

inary work on these skills and concepts because the children

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

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

Consider counting: whereas children usually count by rote,

they can, through USMES, gain a better understanding of

counting by learning or practicing it within real contexts.

In working on Eating in School, children also learn and

practice graphing, measuring, working with decimals, and

dividing. Although dividing seems necessary to compare
fractions or ratios, primary children can make comparisons

graphically or by subtracting medians (half-way values).

Furthermore, instead of using division to make scale draw-

ings, younger children can convert their measurements to

spaces on graph paper. Division may be introduced during
calculation of percentages, averdges, or food costs per unit.



2. CLASSROOM STRATEGY FOR EATING
IN SCHOOL

The Process of Introducing the
Challenge

15

Each USMES unit revolves around a challengea:statement
that says, "Sblve this problem." The success or failure of
the unit depends largely on (1) the relevance of the prob-
lem for the,students and (2) the prOcess by which they de-
fine and accept the challenge. If the children see the
problem ae a real one, they will be committed to finding a
solution; they will have a focus and purpose for their-ac-
tivities. If the students do not think the problem affects
them, their attempts at finding solutions will likely be
disjointed and cursory.

The Eating in School challenge--"Promote changes that
will make eating in school more enjoyable"--is general enough
to apply to many situations. Students in different classes
define and reword the challenge to fit the particular prob-.
less of their school and thus arrive at a specific class
challenge. "Find the best way to reduce the amount Of time
spent waiting in the lunch line" might be the'challenge for
a class in which the children complain about long lines in
the cafeteria.

Given_that a problem exists, how can a teacher, without
being directive, help the students identify the challenge
that they will work on as a groupT There is no set method
because of variations among teachers, classes, and schools
and among the USMES units themselves. However, USMES teach-
ers have found that certain general techniques-in introduc-
ing the challenge are helpful.

-One such technique is to turn a discussion of some recent
event toward an Eating in School challenge. For example,
the teacher might simply ask the children how they felt about
school lunches or breakfasts, and a variety of complaints
will surface. The teachermay then aek the children what
they think can be done about the problems they have identi-
fied.

A combined-fifth- and sixth-grade class began work-
ing on Eating in School when the teacher asked the
children if they liked school breakfest that morning.
The children listed various complaints. Over the
next few days, more problems were discussed and the
teacher asked the children if they thought they could
help the school breakfast program runqiiore smoothly.
The children discussed ways in which they felt the
program could be improved, such as by conducting a
food preference survey and serving only popular items.
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Frequently, the children will volunteer complaints about the
quality of the food or other lunchtime problems, Providing
an opportunity for the teacher to introduce an 'Eating in
School_challenge.

An Eating-in School challenge may 'arise from the chil-
dren's-work on another USMES unit. For example, children
working on-School Rules might decide to work on rules in the
lunchroom. As they examine,lunchtime rules and behavior,

they may decide that other aspects of lunch--e.g., lunchroom
environment or food--need changing.

When children wOrking on another USMES challenge encoun-
ter a problem that leads to,an Eating in1Schoolchallenge,
spne group of children may begin work on,this second chal=
lenge while another continues on the Iirst. However, there
should be at least ten or twelve students working on any one
challenge; otherwise the children's work may be fragmented
or superficial or may break down completely.

The Eating in School challenge may, also evolve during a
discussion of a specific topic being studied by the class.
A class studying nutrition may become interested in improv-
ing the nutritional quality of school lunch or breakfast.

Sometimes the Aiscussion of a.broad problem may encompass
the challenges of several related units. For example,-a
discussion ofproblens in the school could lead to Eating in
School, Classroom Management, Classroom Design, School Rules,
or Getting There, depending on which problems the children
identify.

An experienced USMES teacher is usually willing to have
the children-work on any one of the several challenges that
may arise during the discussion of a broad problem. While

this approach giveth the children the opportunity to select
the challenge they are most interested in investigating, it
does place,on the teacher, the additional responsibility of
being prepared to act as a resource person for whichever
challenge is chosen.

Classroom experience has shown that children's progress
on-an Eating in School 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. Having no shared
focus for their work, the children will lack the motivation
inherent in working together to solve a real problem. As a

result, they may quickly lose interest.
A similar situation occurs if the teacher, rather than

ensuring that the children have agreed upon a challenge,
merely-assigns a series of activities. Although the teacher
may see how these activities relate to an overall goal, the
children may not.
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Initial Work on the Challenge

17

Once a class has decided to work on an Eating in School
, challenge, USMES sessions should be held several times-a #

week.-bdt they need not be rigidly scheduled. When sessions
are held after long intervals, students often have diffi-
culty remembering exactly where they were in their investi-
gations and their momentum diminishes.

During the initialsession, children list lunchroom'prob-
lems, and the list usually is long. By lumping together
similar complaintS and by choosing only a few Major problems
to work on at first, the class can arrive at a msnageable
challenge. If the students try-to tackle too many,problems
at once, their investigations will be superficial.

In a combination third/fourth/fifth-grade class stu-
dents were asked if they could find a-way to improve
eating in the lunchroom. The children made lists of
the things they disliked in the lunchroom. However,
instead of categorizing the problems and choosing
the most serious, they divided into groups to work
on all nine of them. Work on the challenge was frag-
mented and the children lost interest before they
could obtain results.

'Once they have agreed upon which problems in the.lunch-
room need to be worked on immediately, the children suggest
approaches to solving them. Next, they categorize their
suggestions for improvements, list the tasks necessary to
zarry out their ideas, and set priorities for these tasks.
Most of these tasks are carried out by small groups of chil-
dren.

Children in one fifth-grade class began observing
during lunch period to find out if there were any
serious problems in the lunchroom. They made a

chart of their observations and decided to focus
their attention on speeding up the lunch lines.
They divided into groups to work on collecting data.
One group timed students passing through the lunch
line, another group observed the milk line, and a
third worked on comparing the morning lunch count
with a tally of the number of students in the lunch
line.

el 4
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Refocusing on the Challenge

Resources for Work on the
Challenge

15

As various groups complete.their work, their members join
other groups-or form new groups tnwork on additional tasks.
However, if too many groups are formed, work on the challenge
can become fragmented. The teacher-finds it impossible to
be aware of the progress and problemsnf each group; in ad-
dition, the small number of students in each group lessens

the el of varied input and interaction.

As children work on an Eating in School challenge, the
children's attention should, from time to time, be refocused
on that challenge so that they do not lose sight of their

overall goal. Teachers find it helpful to hold periodic
class discussions that include group reports on their inves-

tigations of lunchroom problems. Such sessions help ,the

students review what they still need to do in order to recom-

mend improvements. These discussions also provide an oppor-
tunity for students to evaluate their own work and exchange
ideas with their classmates. Without these Sessions there

is a strong possibility that the children's efforts will
overlap unnecessarily.

In one sixth-grade class, the teacher introduced the
Eating in School challenge and the children listed
pzoblems in the lunchroom that they felt could be
improved. However, when the.children divided into
groups there was considerable disorganization and
duplication of effort. When the teacher finally
held a class discussion so that the groups could
report on their activities, the children realized

their error and regrouped. A few of the new groups

benefited by this discussion and some progress on

the challenge was made.

During the course of an USMES unit, a teacher may feel
that the children are taking a wrong approach, and he or she

is faced with the question: Should I interfere? If the

teacher feels that the direction in which the children are
leading is legally or morally unsound, he or she has the

option to intervene. For instance, if jhildren working on
Eating in School decide to videotape the cafeteria to find
out which children are misbehaving, a teacher might be in-
clined to forbid the students to carry out their plans.
However, before the teacher speaks out, the children themr
selves might question the fairness of this activity.
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In one sixth-grade class the children held a heated
discussion on whether they should take a survey to
find out other students''perceptions of lunchroom
problems or to videotape the lunchroom ancridentify
the problems from the tape. The video supborters
also wanted to use the film to find out which stu-
dents mdsbehaved. One student in particular objeCted
to this tactic, saying "We're not going to get other
kids in trouble!" Although the whole class did not
see it as a "right to privacy" issue, they agreed
that it would be better to take a surveyThe_teachr
er's role was limited to keeping the discussion on
the track and to summarizing the opposing points of
view.

If the children do not recognize a moral or legal conflict
on their own, the teacher might ask questions that stimulate
the children to think about their values and senseApf re-
sponsibility to others. For example, a teacher might ask
the children how they would feel if another-class had the
power to record their behavior on film and to evaluate their
actions.

The technique of asking open-ended questions is also use-
ful when children encounter other difficulties during their
Eating in School investigations'or try to decide on solutions
before collecting enough data. These questions stimulate
the children to think more comprehensively and creatively
about their work. For example, instead of telling the chil-
dren that their plan to rearrange the lunchroom will need
data to support it, the teacher might ask how they can prove
that a problem exists. Examples of other non=directive,
thought-provoking questions are given at the end of this
section.

The teacher may also refer to the "How To" dards relating
to Eating in School for information about specific skills,
such as using a stopwatch or drawing graphs. If many stu-
dents or even the entire class need help in particular areas
such as taking a survey or finding averages, teachers should
conduct skill sessions as these needs arise. (Background
Papers on topics relating to Eating in School activities may
be helpful.)

USMES teachers can also assist students by making it
possible for them to carry out tasks involving hands-on
activities. If the children's tasks require them to design
and construct items, such as scale models of the lunchroom,

,
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Culminating Activities

49

the teacher should make sure that they have access to a

Design Lab--any 'collection of tools and materials kept in a

central location (in part of the classroom, on a portable

-cart, or in a separate room). A more detailed-description

of the_Design Lab may be found in-the USMES Guide.

Valuable as it is, a Design Lab is not necessary to begin

work in Eating_in SOhool. The Design Lall_is used only when

needed, and, depending ontthe investigations chosen by the

children, the need may not arise at all.

A fifth-grade dlaSS-Woiked-Successfully-on-Eating- -
in School without using the Design-Lab. They col-

lected data on how-many children forgot theli sil,

verware, how much time children_spent in the lunch-

lines', how long it took Students to buy milk, and

how many cartons of milk were sold and compared the

number of people in the morning count with the number

who actually bought lunch. They also interviewed the

cafeteria staff and the district business manager.

The class presented their recomnendations to the

principal and made posters tp remind students in the

lunchrooms to pick up their silverware and to watch

their behavior. When the changes were isplemented,

the students collected fresh data to comparemith

their original data.

To carry out construction activities in schools without

Design Labs, students may scrounge or borrow tools and sup-

plies from parents, local businesses, or other members of

the community. The extent to which any Design Lab is used

varies with different classes because the children them-

selves determine the direction of the Eating in School inves-

tigations.

Student investigations on Eating in School generally con-

tinue until the children have agreed upon and recommended

some solution for their problem. Once they have chosen

their solution(s)--changes in the menu based on a-food pre-

ference survey, new cafeteria rules, different furniture .

arrangements or pladement of items in the lunch line--they

may present their data to the principal or cafeteria super-

visor and ask that certain changes be made. If their prob-

lem relates to lunchroom environment, they may paint a mural

or install sound-absorbing materials on the cafeteria walls.
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3. USE OF EATING IN SCHOOL IN THE
PRIMARY GRADES

After the students have implemented their solution, they

evaluate the effects of their changes by obsepiing, by mea-
suring, or by conducting attitude surveys.

In one fifth-grade class children chose four solu-
tions to a problem of noise in the cafeteria--putting
up posters, playing music, playing cartoons, and con-

ducting a quiet contest. They tested each solution

for a week with a VU-meter on a tape recorder and
found that the solution of playing cartoons during
lUnth-time-kepe the-lunchroom-the'quietest:--They.
continued to implement this solution during the re-

mainder of the year.

Like older children-, students inthe primary grades may
make many and varied complaints about the food or eating en-
vironment at school. They may feel that Ile food in the-

cafeteria is poor or that the lunchroom is unattractive or
noisy. Children in one second-grade class decided that their
lunchroom was ugly and in need of some kind of decoration.
Other complaints may be th.t the line is too long or that
rowdy individuals hold up the line or_annoy people.

When these and other problems are discussed, the children
choose the ones that seem most important and try to find
solutions., A class of second-graders observed that many stu-
dents ran in the cafeteria and decided to make a papier-
mache model holding a sign reminding'everyone of lunchroom

rules. A kindergarten class decided to make snacks in school
and voted to find out what foods were liked by everyone.
Although more than one problem may be identified, primary
classes may find it easier to work on only ont Eating in
School challenge at a time.

At some time during work on the challenge, young-children
might need to take a simple survey to find out if-the prob-
lem ii real to other students or to identify preferences for
solutions. This survey may be a simple checklist of foods .

or lunchroom decorations liked or'disliked or a list of

questions with yes/no answers. -Within-a class, the survey

may be a vote. In the kindergarten class each student voted

on a snack by adding a plastic cube,to a "yes" tower or a

"no" tower.
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4. FLOW CHART

53

Counting skills are learned as students tally answers from
preference surveys or numbers of children eating lunch or
standing in line. The children in the.second-grade class
counted numbers of children running in the lunchroom.

Primary children are capable of:making many kinds of mea-
surements while working on an Eating in School challenge.
They may learn how to use a stopwatch to time children pass-
ing through the lunch line. This activity adds a new dimen-
sion to the standard lesson of telling time from clocks.
They may also use metersticks or lengths of string to measure
distances in the lunchroom or serving line to check if their
suggestions for rearranging furniture or eating ware are
feasible. If they are making their own snack, the children
will learn to measure ingredients of recipes. The children
in the kindergarten Class made up their own recipe for pop-
corn by weighing the ingredients on a balance and using
metal bolts as a standard weight.

'Graphing is a simple activity for primary children to
learn. The children in the kindergarten class laid their
towers of plastic cubes on paper and drew around them to
make a bar graph. In this way they documented that no one
objected to having popcorn as a suack, as there were no
cubes in the "no" column. Children might also graph numbers
of children eating in the lunchroom, the amount of time it
took each class to get through the lunchline or to receive
their milk in the morning, etc.

Young children practice language skills when they report
to the class on what they have done, make up surveys, follow
recipes, or make posters of rules in the cafeteria. They
may also write their recommendations to the principal or
cafeteria staff as a culminating activity of the unit. Ar-

tistic talent, usually strong in young children, may be
exercised if they decide to decorate cafeteria walls to make
them brighter and more attractive.

The following flow chart presents some of the student
activities--discussions, observations, calculations, con-
structions--that may occur during work on the Eating in
School 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.
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Furthermore, no one class is expected,to undertake all the

activities listed.
The flow chart is not a lesson plan and should not be

used as one. Instead, it illustrates how comprehensive in-

vestigations evolve from the students' discussion of an
Eating in School problem.
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Challengs: Promote changes that will make eating in school more enjoyable.

Optional USMES Units: Classroom Management Study of

Prelisdnary School Rules Nutrition

Activities: Classroom Design
4-

Possible !Class Discussion: How do you feel about eatingin school? What do you like

Student and.what do you dislike about it? What aspects of eating lunch, breakfast, or

Activities: snacks can be improved? How could we make eating more enjoyable?

Data Collection: Observation of lunchroom or
snacktime routine--lunch line flow, table ar-
rangement, lunchroom environment, daily menu,
and student response, etc.

Data Collection: Survey of other
children to determine critical
problems with eating in school.

Data RepieSantationi -Bar graph of

surv4 results.
Y 4

Class Discussion: Interpretation of graphs. Reporting on.observations. Which,

problems seem to be the most critical? Can we-do anything to help eliminate

them? How canrwe group problems so they-will be easier to tackle? Formation

of groups to work on problems.

Eating environment Lunch line flaw Food

.(See Flow Chart A) (See Flow Chart B) -(See Flow Chart C)

Class Discussion: Have our changes improved eating in school? How have they-

made a difference? How can we find,out how much difference they have made?

Data Collection: Observations and
measurements of time spent in lines,
food wasted, noise level, etc.

Data Collection: Opinion surVey to
determine student opinions on changes.

Data ReprisentatiOU: tally of survey results-. Preparation of bar graphs,

FIE71T-Charts, etc.

[--

Class Discussion: What revisionsmeed to be made? What other changes can

we-make to improve eating in school?

Optional
Follow-Up
Activities:

USMES Units: Play Area Design and Use
Consumer Research
Soft Drink Design

Study of
Nutrition
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FLOW CHART A

Eating Environment

Class Discussion: Haw can we measure the noise? How can we redecorate the lunchroom?
How can we "determine the best way to rearrange the room? Haw can we improve student
manners? How can we find out what other students think about our ideas?

Data Collection: Measuring
room and furniture in prepa-
ration for rearrangements,
decorations, or erection of
soundproofing materials.

Making scale drawings of
furniturgrearrangements,
decorations, soundproofed
areas, etc.

Data Collection: Designing
and conducting surveys to
determine preferences for
decorations, seating arrange-
ments, rules, etc.

Data Representation: Tallying
survey results. Mhking bar
graphs. Calculating ratios
and percentages.

Scrounging sound7level
devices or devising methods
of assessing noise.

Jr

Data Collection: Measuring
sound levels in different
parts of lunchroom, at dif-
ferent times, etc.

Data Representation: Cal-

culating average"or median
sound levels. Making bar
graphs or line charts of
sound data.

Class Discussion: Group reports; graphs, scale models, and drawings presented to class.
What changes can we make? What new rules can we recommend? What new arrangement of

the lunchroom do we suggest? What materials do we need to paint or soundproof the
lunchroom and where could we get them? How can we finance these changes?

Presentation of data and proposed changes to principal and/or lunchroom
supervisor.

Implementation of approved changes: erecting of soundproofing materials,
repainting of lunchroom, rearrangement of furniture, development of rules
for lunchroom behavior, etc.

(Return to main flow chart.)
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FLOW CRART B

Lunch Line Flow

Class Discussion: How can we make the lunch line move more quickly and smoothly?

What seems- to be the main problem with lunch line flow?

Data Collection: Survey of
cafeteria staff and student
attitudes towards lunch line
waits,.methods of filing
through and handing out food.

Data Representation: Tally-

ing survey results. Making
bar graphs. Calculating
ratios and percentages.

Data Collection: Timing amount

of time it takes students to go
through lunch line or to eat
lunch, number of times people
cut in line, etc.

Data Representation: Making bar

graphs, line charts, histograms,
cumulative frequency graphs.
'Calculating median-or average

times.

Data Collection: Measuring

cafeteria and lunchroom dis-
tances for rearranging furni-
ture or items in serving-area.

Making scale drawings of lunch-
room rearrangements that will
improve flow of students in
line.

Class Discussion: Presentation of group reports, graphs, drawings. What seems to

be the best way of improving the flow of the lunch line? Do we need to revise the

scheduling of classes or system of filing through the line? What would be the best

rearrangement of serving items and fuiniture? How can we test it?

Data Collection and Representation: Additional

measurements, timings, graphs, and analyses.

u n

Construction of scale model showing
proposed changes.

'Presentation of proposed changes to principal, cafeteria s!;aff. 1

Implementation of approved changes; rearrangement of furniture, re-
scheduling of classes, trials of new method(s) of filing through lunch

line, institution of new rules, etc.

(Return to main flow chart.)

6 1



FLOW CHART C

Food

Class Discussion: How can we improve the food at school? What kind of foods would

be more popular (and would lead to less wastage)?...More nutritional? How could we

improve our snacks at school?

Data Collection: Survey of
student preferences for dif-

ferent foods.

Data Representation: Tally-
ing survey results. Making

bar graphs. Calculating
ratiomand percentages.

Tr

1
Data Collection: Tally of

food uneaten and thrown away
at lunch time.

Data Representation: Making

'bar graphs, line charts, slope
diagrams. Calculating ratios
and percentages of foods eaten
or thrown away.

Observation of daily menu
for checking nutritional
value of foods served.

Library research on nutritional
needs. Discussions with school
dietician, health officials, etc.

Class Discussion: Presentation of group reports and graphs. Discussion of

possible changes. Discussion of food preferences vs. nutritional requirements.

1
Data Collection and Representation: Additional
preference surveys, graphing, analyses.

Research of government nutritional
requirements and rules about serving

food.

Implementation of approved changes: recommendations based on

food preferences made to principal, dietician, cafeteria staff.
Preparation of snacks in class.

1
(Return to main flow chart.)

E: 3
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5. A,COMPOSITE LOG*

This hypothetical account of an
intermediate-level class describes
many oPthe activities and discus-
sions mentioned in the flow charts.
The Composite log shows only one
of the many progressions of events
that might develop as a class-in-
vestigates the Eating in School
challenge. Documented events from
actual classes are italicized and
set apart from the text.

During the first few days of school, a teacher encour-
ages the children in his fifth-grade class to-discuss the
experiences they have had at school and the things they feel
might be improved. The children list several rules that
they don't like, the kpblem of getting to class on time,
and the "ugliness" of the school building. The conversation
focuses on lunch period as children complain that the lunch-
room is dingy, "the food is rotten," and kids are "really
rude and messy." The teacher asks them if they can make
their complaints more specific, and begins listing them on
the boarA as the children talk:

1. Poor food--everybody throws a lot of it
away

2. Noisy and rude kids
3. No decoration--the walls are ugly
4. The line could move a little faster
5. We shouldn't be forced to take food we

don't want
6. They should serve pizza and hamburgers a lot
7. Not so many "icky" vegetables

As the list grows, the teacher points out that most of
the items relate to the hot lunch served in the cafeteria.
"Is that the most important problem?" he asks: Most of the
children agree that the poor food is the most serious of the
lunch problems. The teacher then asks if they would like to
try to improve the food at school, and the class responds
enthusiastically.

A teacher in a fifth- and sixth-grade class in
Lansing, Michigan, asked the children how they
felt about the breakfasts served by the federally-
funded breakfast programs. The children made a
long list of complaints- -the juice was terrible,
the milk ran out, the place was a mess, the place
was too noisy, etc. They added to this list over
the next few days. At the teacher's suggestion,
the children accepted the responsibility for
running the program themselves. (See log by

Kathryn McNenly.)

*Written by USMES.s'Xaff
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Children in a fourth- and fifth-grade class in
Athens, Georgia, listed around tWenty complaints

about eating in school, The class grouped el the
problems together that they felt were ielated, and

arrived at six broad categories. Because some of

the problems seemed to fit in more than one cate-
gory, the teacher took this opportunity to give a
skill session in Sets and Venn diagrams, using the
eating in school problems as an example. They

mapped the sets, showing overlapping areas. The

children decided to ask the dietician and other
children in the school to handle two of tbe prob-,
lem areas and to divide into groups to tackle the

remaining four. (From log by Marion Perkins.)

During the next few days, the children observe the lunch-
room informally to find out-if ihe food seems to he a prob-

lem for other children in the school. They write down

comments and criticisms that-they overhear while_the food
is being-served, keep track of daily menus, and observe food-

waste when the lunch trays are returned.
When the class meets-again for an USHES session, the chil-

dren share their observations. They agree that the comments

from other children have been generally unfavorable. Hot

lunch eaters complained particularly about the vegetables
("ugba Spinach again!") but also about the main dish and
everything else on the menu. The-only'day when the children

heard a large nuMber of favorable remarks was on Wednesday,
when.hamburgers were served.

In the.discussion that follows, several students raise
questions-about the lunch program that need to be answered,

such ais "Why do they make us take everything, even food we
don't like?" or "Who makesiip:these menus, anyway?_" Two

children volunteer to find the answers to these questions,
and the class decides to form a research group to interview
the principal and cafeteria staff about food requirements.

In the Lansing class, the students decided that
they did not have enough information.about how the
breakfast program was run. They decided to invite

the principal to talk with them about food order-
ing, handling money, placing long-range orders, and

dealing with various problems. When the principal

Qrkr°



came to the class, he gave a brief account of the
history of the breakfast program before answering
their questions. (See log by Kathryn McNenly.)

The teacher asks them what other things need to be done.
"How can you prove to the people responsible that the menus
need.to be improved?" he questions. One girl suggests that

they take a written survey of everyone who eats lunch to
find out what people think about the food that is served.
The class decides to form a second group to work on this
task.

One boy who noticed a great deal of food being thrown
away suggests that they keep records of the kinds and

amounts of food waste. When several children ,agree that

this is a good way to prove to Mr. Hatcher (the principal)
that "people don't like the food," a third group forms to
collect data on food wastage.

When the teacher asks what other tasks they need to work
on, one girl mentions that she is concerned about the nutri-
tional value of the food served. She also feels that it
would be important to "make sure the foods we recommend are

good for you." She wants to form a nutrition group, but
many children feel that the group inquiring about menus and
hot lunch requirements will be able to find out about nutri-

tional needs as well. The class decides to make this another

task of the rules and menus group and to call it, simply,
the Research Group.

Students in a fifth-grade class in Monterey, Cali-
fornia, discussed problems they had noticed in the

school lunch line. They observed both lunch periods
for two days and made a chart of their observations.
When it appeared that students were waiting too long
in the hot lunch and the milk lines and that the
morning lunch count did not correspond with the num-
ber of lunches sold, they divided into three groups
to work on these problems. Children within each
group then collected data for their specific pur-
poses. (From log by Pamela Fazzini.)

During the next several weeks, the children work in their
groups collecting data or researching information. The

teacher acts as a resource person for different groups, but

67:
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the Children also meet frequently as a class to report on
their progress and to ask for help from the other children.

The children in the group recording food wastage decide
to count the amount of each item served that is thrown away.
After one meeting they decide to try collecting data on
foods thrown aWay during lunch the following day to find out
what problems might arise. During this trial session, they
discoVer that they cannot count waste on each student's tray
because sometimes too many children return their trays at
once. They also find that they have different opinions
about whether or not a serving should be counted as wasted;
some children have counted only uneaten portions as wasted,
while others have counted a serving as wasted if any of it
were left 6n the plate.

After much discussion the children decide to count food
as wasted when it appears that at least half of the portion
is uneaten. They also decide to record waste only for every
fifth person bringing a tray to the disposal area. Each
child in the group is to count one of the items on the menu.

The teacher, who is visiting the group, asks them how
they plan to compare items on the menu from one day to the
next. The children decide that they need to categorize the
items. They discuss the main categories of food that are
usually served at a meal, such as meat and vegetables, and
decide to make these five categories:

1, Meat and fish
2. Vegetable
3. Bread or roll
4. Dessert
5. Milk

The group is dissatisfied with this list because there
are sometimes other items on the menu, such as casseroles,
potatoes, rice, or spaghetti, that do not belong to any of
these categories. During a class discussion the children
explain their problem, and Ole girl who knows about nutri-
tion suggests that they add . sixth category for starches
other than breads and rolls that would include potatoes,
rice, and noodles of all kinds. She also suggests that cas-
seroles containing meat and noodles or rice be counted in
both the meat and the starch categories, and the group
agrees to carry out this suggestion. They also decide dur-
ing the class discussion to collect waste data every day for
two weeks.

When a final data-collecting procedure has been worked

cl
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Figure B5-1

out, the six students recording food waste gather around
the section of the cafeteria where trays are returned. They

count students as they, return their trays; when every fifth
student approaches, each data collector observes his or her -
tray and notes how much of a particular food item is left.
The milk recorder usually.asks whether or not the student
has drunk the milk in the carton. After carefully scrutiniz-
ing the tray for the relevant food, each recorder makes a
tally mark either in the eaten oi not eaten column. lane
student's data sheet is shown in Figure B5-1.

A group of children in a fourth-grade class in Eaton
Rapids, Michigan, were concerned about the amount of
food that was wasted in the cafeteria. They tried

having two children stationed near, the waste table
to count items that students threw away but decided
that keeping track)of waste in this.way was too dif-

ficult. The group then stationed a different person
to observe and record leftovers for each item served.
The group collected data during twenty-five minutes
of each lunch period for a total of seven days. The

observers counted a food item as wasted only when
they were sure none of it had been eaten. (See log

by Mary Szlachetka.)

Sone problems arise during the course of the groups' data

collection. In some cases, the children still have a dif-

ficult time judging whether an item should be Marked as "not
eaten" or "eaten" when about half of it is gone. After talk-

ing over this problem, they decide that nothing can be done
to improve their method of inspection. They agree to be as

fair as possible when making judgments about food portions.
The data collectors also have trouble finding time to eat
lunch themselves because they are collecting data during the

entire lunch period. As there are ten students in the group,
they decide to take turns as often as possible so that every-
one. will have a chance to eat.

When the group has finished collecting data, the children
want to report their findinga to the rest of the class. The

teacher asks them how they can make their data easier to .

understand, and the children decide to make bar graphs of

their information. The data from each food group is consol-

idated and made into a bar graph showing number of portions

thrown away each day.
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When the children have completed their graphs, they ihOi.7

them to the other children during a class discussion. One

child in 'another group -remarks that he-expected the nuMber
of portions thrown-away for certain foods to be much higher,

especially casseroles. A Child in the Waste Group then ex-
plains that on some days they have counted fewer students
eatinglot lunches, probably because people had read the

menu and decided to bring their lunch instead. The first

student points out that-the graph does not show how many peo-

ple have been served each day. The teacher asks the class

if there is a way to show on a graph the number of portions
'thrown out compared with the number served.

"We can use the ratio," one girl offers.
Other children agree that finding the ratio of number of

portions thrown away to the total servings counted would
make it easier to compare the different loods that are

served. The teacher asks how ratios can be shown on graphs.
When the children consider-that using ratios may lead to
graphing rather complex fractions, their enthusiasm dims
until one student remembers that they can divide the denomi-

nator of the fractiOn into the numerator and multiply by 100

to obtain-a percentage. EveryoneAgrees that percentages

are much easier to show on graphs.
During the rest ofthe session, the class practices the

math skill of finding percentages by helping the Waste Group

with calculations. Each child takes a daily tally sheet and

adds the number of portions eaten to the count of the number

thrown away; then this number (total servings counted) is
divided into the number of servings thrown away and multi-=

plied by 100 to obtain the percentage of servings thrown
away. The children then check each other's answers.

The members of the Waste Group complete the calculations

of percentages as a group and then redraw their graphs to
show percentages of foods thrpwn out for different kinds of

vegetables, meats and fish, breads and rolls, starches, and

desserts. They also make4sraph for milk wastage over the

ten days.
The class examines the graphs that the Waste Group has

completed. The children agree that milk wastage seems to

be low over the whole period. Breads and rolls are also
generally eaten, althOugh this varies more from day to day.

Most desserts are not thrown away. Starchy foods such as

rice are sometimes quits popular, but not when they are cora-

bined with meats in a casserole. Meat portions are thrown

out often on some days but are universally eaten on others,

such as when hamburgers are served; fish in any form is not

very popular.
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the times. Each day they timed between five and
twelve students from each lunch period. From this
data they figured average lengths of time for pri-
mary graders and for upper graders. Timings and
averages were listed on a chart. The children in
the groups also made a bar graph shokdng the number
of students in each lunch period who forgot their
sgverware. (From log by Pamela Fazzini.)

Meanwhile, the group organized to conduct a food prefer-
ence survey works on writing the survey and administering it
to students in other classes. The first question they con-
sider is who to survey. They decide that everyone in the
school should be represented on the survey because, as one
student explains, "Little kids like different kinds of foods
than bigger kids." At first they plan to,, -ivey everyone
in the school who eats in the cafeteria, but during a class
discussion several students point out that it is too diffi-
cult to give a survey during lunchtime. One child in the
group then suggests that they go around to the different
classes and give the survey. The rest of the class agrees
but urges the group not to survey everyone in the school be-
cause of the amount of time involved. The children agree to
survey only one class at each grade level from first to
sixth grade. (There are three or four classes at each grade
level.)

Next, the children in the Survey Group discuss the ques-
tions they want to ask in the opinion survey. They decide
that they will need to find out how often each student eats
in the cafeteria and to eliminate those that don't eat very
often. The rest of the questions they choose relate to the
quality of the food and food preferences.

Because most of the children have never made up a survey
before they write only open-ended questions, such as: "How

do you like the food in the cafeteria?" and "What kinds of
foods don't you like?" When they read their survey to the
rest of the class, some of the children criticize the word-
ing of the questions, complaining that the meanings are un-
clear and that they would take too long to answer. One girl

suggests that they write questions that have choices for
answers so that they will be easier to analyze. She recomr
mends that they list specific foods served in the cafeteria
and ask people whether they like them or don't like them
rather than simply asking everyone to name foods they don't
like. Everyone agrees that the answers will be much more

74



helpful if the Survey Group follows this suggestion. Other-

wise, as one student points out, everyone would name differ-
ent foods and they wouldn't really know which were the most

unpopular.

A group of children in the Eaton Rapids class wanted
to find out why servers in the cafeteria lunch line
seemed so careless in their work. They spent a long

time developing an attitude survey that would not be
offensive to the servers but would find out how they
felt about their work. They tried to make their

guestiOns relevant and clear without implying criti-

cism or sarcasm. They also promised that the ans-

wers would be kept secret and that no one would get
in trouble for the opinions they expressed. (See

log by Mary Szlachetka.)

The Survey Group rewrites the opinion survey with the
help of the suggestions from other children. They decide to

include multiple-choice questions and two open-ended ques-

tions. They list foods that are served in the cafeteria and
make three columns for children to check--"like," "don't

like," and "no opinion." Since the list is long, the chil-

dren eliminate foods like milk, bread, or rolls that are

served everyday. They also eliminate foods that are served

very seldom (such as cauliflower). Even so, their list

grows very long and they still have many items unlisted.

At first they try to list different kinds of soups or
sandwiches or different flavors of desserts separately; but

they find that they do not have enough room on their survey

for all the different foods. They then decide simply to

write "soup," "pudding," etc., and to limit sandwiches to

tuna, ham, and peanut butter and jelly, the three that are

served most often. (A copy of the completed survey is shown

on the next page.)
When a child has carefully written the surveY on two

sheets of ditto paper, the children in the group run off 160

copies on the ditto machine. (They figure that there are

about 150 students in the six classes to be surveyed, and

they make ten extra in case any are lost.)

Children in a fourth-, fifth-,l'and sikth-grade class

in Burnsville, Minnesota, decided to improve the



SURVEY

1. About how many days a week do you-eat hot lunch?

Circle one of these numbers:

0 1 2 3 4 5

2. What do you think about the foods we eat for hot

lunches? Mark only one adawer for each-food.

Ravioli
Meatloaf
Hamburgers
Hot dogs
Salisbury steak
Spaghetti
Chicken
Fish

Tuna casserole
Tuna sandwiches
Ham sandwiches,
Peanut butter and jelly
sandwiches

Macaroni and cheese

Chili
Sloppy Joes
Chicken chow mein

Soup

Corn
Beets
Mixed vegetables
Baked beans
Peas
Lima beans
Salad
Coleslaw
Sauerkraut
Cooked carrots
String beans

French fries
Potatoes (boiled)

-7.ike Don't Like No Opinion

SURVEY (cont.)

Like Don't Like No Opinion

Mashed potatoes
Jello
Pudding
Tapioca

Cake

Ice Cream
Applesauce
Canned fruit

3. What are three foods you like to eat for hot lunch

but don't get? List three in spaces.

4. What don't you like about eating cafeteria food?

1

37



appearance of their school lunchroom by painting a

mural on the wall. To find out which design most

of the children in the school preferred, the chil-
dren wrote a simple preference survey listing eight

choices and a ninth for "other." They handed the

questionnaires to everyone in the school during

homeroom period. When they had tallied preferences
from the completed survey, the children found that
cartoon figures had received the highest vote. They

began sketching various cariebn,figures in prepara-
tion for painting them on the walls. (From log bv-

Sandra Aken.)

While the children in the Waste Group are completing
their data collection, the Survey Group begins handing out

questionnaires. Each group member approaches one of the

teachers of the chosen classes and asks permission to give

the Survey. When he or she has decided on a time that is
agreeable with the teacher, the child returns with enough
questionnaires for every student in the class. While the

children answer the questions, the child giving the survey
remains in the room to explain the questions when necessary.

When they later discuss the experience of giving the sur-
veys, the children in the Survey Group agree that they have

been asked many questions about the survey and that some are

very difficult to answer. For example, many students com-

plain that they like cherry jello but not lime, chocolate

pudding but not butterscotch, etc. Most of the group mem-

bers have asked them to exPiain their choices on the back; a

few have suggested that they leave these blank or write "no

opinion" when they can't give a definite "yes" or "no" an-

swer. The children agree that the items on the survey like

jello and pudding have caused confusion and that if they

could do the survey again, they would add another question

about flavors liked.
The Survey Group spends several days discussing the sur-

vey results and figuring how to analyze them. First, they

decide to eliminate the children who have indicated in

Question 1 that they eat in the cafeteria fewer than two

times per week.
For Question 2, the children plan to count the number of

students who have marked that they like a particular food.

However, someone points out during a class discussion that

students may not have marked any of the columns for certain

vegetables; therefore the total number of students respond-

ing would not necessarily be the same for each food. The

78



39

children in the group argue that they have included the "no
opinion" column for students who neither like nor dislike
a particular food, but they agree that a few students have
skipped some foods on the list anyway. The class suggests
that they find percentages of students that like various
foods.

"Besides," someone adds, "then'we will be able to see

rig away if more people like a food than don't like it.
If te than 50% like it, we might recommend that they keep
serving it."

The children in the Survey Group, who hoped to avoid fig-
uring the long list of percentages, return rather grudgingly-

to their cadulations. They find the total numbers of stu-
dents responding for each food, divide this number into the

number who liked the food, and multiply by 100 to arrive at
a percentage. These calculations are time consuming and the
children ask the teacher for help from other students.

When all the percentages have been figured, the children
make a large bar graph showing percentages of etudents lik-
ing each food. This graph is shown in Figure'B5-3.

When the rest of the children-view the graph of the Sur-
vey Group, they pick out the most popular and most unpopular
foods. Hamburgers, hot dogs, corn, ice cream, and cake seem

to be most popular. The least popular foods include chili,

beets, mixed vegetables, lima beans, and tapioca.

When the Lansing class was given custody of the
school-breakfast program, the children wanted to
find out which foods were most popular so that they

could be served more often than others. First,

they stopped ordering tomato and tangerine juices
because they noticed that most children would not
drink thermand complained about them. Then they

served each of the five remaining juices on suc-
cessive days of the week and counted the number of
children who took juice each day. They discovered

that orange, apple, and pineapple juices were taken

most frequently. Later, the children handed out
written preference surveys on the types of juice and
found apple to be most popular. They recommended
that Orange, pineapple, and apple juices be ordered
and that more apple juice should be ordered than the

other two. The children also handed out-written sur-

veys on pop tarts. (See log by Kathryn McNenly.)
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The children in a kindergarten class in Arlington,
Massachusetts, decided to make a snack to eat dur-
ing their snack period. They voted on whether or

not to make spaghetti by placing plastic cubes to-
gether to make two towers, one for "yes" and one for

"no." When each person had voted by placing a cube
on one of the towers, they turned them on their side
and drew around them to make a bar graph. Since not

everyone had voted in favor of spaghetti, the chil-
dren tried the same procedure for popcorn and found
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that the class unanimously favored this food. They

made popcorn in class and developed a recipe for other

children to follow. (See log by Michael McCabe.)

The children spend a long time discussing how to analyze
the two open-ended questions on the survey. They finally

decide to work in pairs on each question. One person reads

the answer and the other writei the food or idea suggested,

and keeps a tally of the number of children who suggest it.
While the other two groups collect and analyze data, the

Research Group gets in touch with school and government of-
ficials and consults books-for information on nutrition and

food requirements. The first person whom they interview is

the principal. She informs them of the roles of various

people involved with the school lunch program. She tells

them that the school nutritional expert supervises the prep-
aration of hot lunch in the cafeteria. This person (MS.

Jones) is also responsible for making up the menus although
she must follow various State and -Federal guidelines. The

cafeteria supervisor sends the menus to the Food Services
Director for the school system, who is responsible for order-
ing the food, handling the money, etc.

The children in the group decide to find out more about
the process of making up menus. They invite MS. Jdnes to

speak the class and to answer their questions. Before

her visit, the Research Group brainstorms questions that
they feel need to be answered about the hot lunch program.

When Ms. Jones speaks to the class, she tells them first
about government requirements for the hot lunch program.
The Federal government, she says, sets a basic minimum stan-
dard for all school cafeterias to follow; individual states
then add their own requirements to the Federal ones.

"The U.S. Government requires that we serve at least two

ounces of protein in every lunch--that means meat, fish,

cheese, or other dairy products--and three-quarters cup of
fruit and/or vegetables. A roll or a slice of bread must
also be served with every-meal, as well as eight ounces of

milk.
"The U.S. Government encourages but does not require us

to serve foods containing Vitamin C (such as citrus fruits,

tomatoes, and cabbage) every day and to serve Vitamin A
foods (like carrots) at least twice a week."

"On top of Federal regulations, there are state require-
ments. Our utate forbids candy or carbonated beverages to

be served with a school lunch."



In a sixth-grade class in 11,thens, Georgia, the chil-

dren decided to invite thelbnchroom supervisor to
speak to them about problems in the lunchroom. Be-

fore She cane to the class, the children made a list
of the qdestions they wanted answered. During her

vis.ft,,she explained health rules in,the cafeteria
and listed-state requiremenie for a TypecA lunch.
She told them that the guidelines were hosed on daily
vitamin and mdneral requirements for children of ele,-

mentary school age. Then she anSwered the children's
questions about the way various foodS were served.
She explained the difficulty of serving food to large
nuMlers of people and defended-her staff against many
.of -the -children! s-cri ticisms- _Zhe children_felt-tha t_

this interview had been helpful and had eliminated
the need to work on some of the problems they had
listed. (From log by Robin Sirmons.)

The children also learn that all elementary level schools
are required by the U.S. Government to serve children every-

thing on the menu, Tivey are greatly disappointed by this

rule, The dietician agrees that it restricts the changes
that they can make in the menus, but she urges them to con-
tinue to find out which foods are most popular. She tells

them that she tries to serve foods that are liked by every-
one, even though that is very difficult. She also points

out that many of the foods are bought from government sur-
plus supplies or are made available through special govern-

ment programs. These foods are considerably cheaper than

items that are purchased through the market. The school

budget relies on these inexpensive supplies and could not
afford to pay much more for other kinds of food (such as
fresh vegetables, expensive roasts, etc.).

The children ask many questions about the preparation of

the food. After this interchange most children agree t1W.
the cafeteria co,ks seem to be doing their best to prepal

food for large numbers of people. The problem seems to be

ihef food that is bought--canned vetetables instead of frozen
or fresh ones, canned soup, chow mein, etc. Ms. Jones tells

them that they will have to take these complents to the
Food Services Director. She suggests that they talk to an
official in the state government to find out more about regu-

lations and how they might be changed. She also indicates
that she would like to see the results of their research.

The children in-the Research Group arrange for an inter-
view with the Food Services Director for the school system.
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They also telephone the state Department of Education and
speak with the director in charge of school lunch programs.
Through these officials they learn more about the finances
of the lutp,h ,rogram and the kind of foods that are bought
through the government or from private companies. They also
learn about uutrition and health. They ask the lunch pro-
grams director to send them booklets on nutrition printed by
the state for teachers and students so they can make sure
that the foods they plan to recommend are healthful.

The children running the school breakfast program in
Lansing gradually became responsible for taking in-
Irentory, ,ordering-food-i and-even handling-monetary-
transactions. However, they were disappointed be:-
cause they could not improve the nutritional value
of the breakfasts; the Public Health nurse told them
that government food orders for the breakfast pro-
gram were based solely on a minimum number of calo-
ries, not on nutritional content or vitamins, Thus
the government bought highly sugared cereals. The
children were also disappointed because they were
told that the school system could not handle hot
breakfasts, so that only cold cereals were offered,
even during the winter months. (See log by Kathryn
McNenly.)

Children in a sixth-grade class in Arlington, Massa-
chusetts, planned to improve the quality of the food
served in their cafeteria. They invited the district
lunchroom supervisor to speak to the class about the
nutritional value of school lunches, and a group of
children worked on library research on nutrition.
From the information they obtained the children cal-
culated the caloric content of hot lunches on the
menu and found that some lunches seemed lo offer
fewer calories than one-third of the recommended
daily minimum for children of their age group. (From
log by Art Shaw.)

When the Food Waste Group, the Survey Group, and the Re-
search Group have finished collecting and analyzing their
information, the class meets again to compare the findings
of the three groups. First, the children compare the data
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collected by the Food Waste Group with the food preference

data from Question 2 on the survey. The class agrees that

foods rated as unpopular are usually thrown away, for ex-

ample, chili, mixed vegetables, and tapioca. Some children

feel, however, that the relationship between popularity and

"wasie is not always clear cut. Salad, for instance, has re-

ceived a medium popularity rating but most children eat it.
This is also true for several of the main dishes, such as

Salisbury steak.
The teacher direCts the class to the "Haw To" Cards on

making a scatter graph so that theycan use this method-of
comparing the waste data with the preference data. When the

children have read the "Haw TO Cards, they make scatter

-tratilia-aOmparing-the-percentage-of-students-liking-esch-food
item with the percentage of students who have eaten the item.
Before they make their graphs, they divide the preference
data into food categories (meat and fish, starch, vegetable,
etc.) so that they can make a graph for each category.
Since they have calculated percentage of food thrown away,
they must subtract these numbers fram 100 to find the per-
centage of food eaten for each item. Only foods which are

included in both groups' data are plotted on the scatter

graphs. Below is shown the table of percentages for the

vegetable food group. The scatter graph for vegetables (com-
paring, vegetables eaten with vegetables liked) is shown in

Figure B5-4.

% Servings

Eaten

% Chirdren
Like

Corn 72 76

Beets 28 16

Cole Slaw 49 40

String beans 65 60

Sauerkraut 31 29

Lima beans 22 19

Salad- 73 54

Peas 37 43

Mixed vegetables 19 17

When the children have completed their scatter graphs,
they discuss them as a class. They agree that most of the

foods that are.popular on the preference survey, are gen-
erally eaten and not thrown away; most.of the foods that are

unpopular are thrown away.
Many of the children in the class are surprised to find
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that for a few food items, students who have indicated in
the preference survey that they don't like a food seem to

"gobble it down" anyway, leaving empty plates. One child

suggests that-a lot of students give their food away. An-

other feels that children are too hungry to notice what they

eat at lunch. The children agree that both explanations are
probably true, especially for-main dishes such as Salisbury

steak and macaroni and cheese. The children who have made

the scatter graph for vegetables feel that many children who

believe that they don't like salad must have actually picked
enough raw vegetables out of their salad Portions to be
marked as having eaten the salad; at any rate, salad is the

least wastedyegetable.___________
The children feel that the scattei-giaflii-Cin-heTpthéiif

choose tht most generally unpopular and "uneaten" foods so

that they ask the cafeteria not to serve them. They

decide that theze foods include "casserole type" dishes like
chow Mein, chili, and tuna casserole, vegetables such as
beets, lima beans, and mixed vegetables, and tapioca.

Two groups of children in the Eaton Rapids class
independently arrived at the same conclusion about

a food problem in the school. The children inves-

tigating foodswaste decided that the large amount
of wastage was caused by the policy of requiring
each food itemto be served to students whether they
wanted it or not. The group investigating attitudes
of servers found out that the conflict between the
desire to please students and the rule that all foods
had to te served led to frustration on the part of

-the servers. The two groups planned to work together

to find oat it' the rule could.be changed. In the

meantime, members of the-Wasto Group began taking a
preference survey of children in the school to-find

out which vegetables students would eat. (See log

by Mary Szlachetka.)

Deciding which foods to recommend proves to be more dif-

ficult than chnosing the ones to eliminate. The class dis-

cusses the new foods that have been reiluested by students

in Question 3 of the opinion survey. Members of the Re-

search Group complain that their cost studies show that some

of these items are too expensive to serve. The teacher sug-

gests that children in the Survey Group meet with the
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Research Group to discuss which foods to eliminate from
the list of suggestions. He reminds them to consider nutri-
tional value of foods as well as costs when deciding which
new foods to recomnend.

When the two grouPs have met, they report to the class
that they have eliminated steak, roast beef, pork chops,
and some fresh vegetables on the basis of cost. They have
also eliminated candy and soda pop due to state nutritional
regulations.

The children in the 5urvey Group have also listed sugges-
tionsifor other improvements in the food based on the last
question on their preference survey, "What don't you like
about eating cafeteria food?" Manrchildren have requested
-tha-are-Taaalie preparirbetter or diffetentrY: One fre=
quent comment is that the spaghetti should have less noodles
and more sauce and meat. Another complaint that occurs
often is the lack of food choice given the children.

The Survey Group decides to prepare another questionnaire
based on ideas from answers to the open-ended questions in
the previous questionnaire. This time, they ask students to
specify whether or not they will eat foods suggested by
other children and approved by the Research Group, for ex-
ample, pizza, turkey, ind different kinds of fresh vegeta-
bles. They also ask the children given the survey to choose
the most serious cafeteria problem from these four choices--

a. Poor preparation of foods
b. Not enough choices offered
c. Not enough to eat
d. Overcooked vegetables

The children choose different classes from each grade
level to answer their second questionnaire. When the sur-
veys hc.qe been completed, they are analyzed and bar graphs
are made of the results. On the basis of thip survey the
children decide tp recommend that the cafeterp serve turkey
and pizza regularly and to offer more choice 'on the menu.

_ The class meets to discuss how to present their recommen-
dations to the cafeteria supervisor. The children decide to
write a letter to Ms. Jones-stating their findings and list-
ing things that they want changed. Two chi1dren volunteer
to draft the letter. Before they begin this,task, the class
spends a session choosing their final recompendations. This
is their list:
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1 Serve fewer "casseple" type dishes like
chow mein, chili, and tuna casserole. Elim-

inate beets, lima beans, mixed vegetables,
and tapioca.

2. Serve corn, beans, and salad more often.

3. Serve pizza and turkey.

4. Give two choices more often. Give a choice

of vegetables and salad dressing. Have

soups and sandwiches so kids can eat them
instead of hot lunch.

The two children working on-the letter to MS. Jones:make
kdraft that includes this list ofrecommendatiOns'. They

read their letter to the class, discuss changes to be made,
and.give the approved version to a student who is,good at

penmanship. He writes-the letter carefully, and the whole
class examines the finished version beiore it is sent to the
cafeteriasupervisor.

In a fourth- and fifth-grade class in Plainfield,
New Jersey, the children decided that the most crit-
ical Eating in School problem was the absence of a
hot lunch program. They decided to start an adver-
tising campaign to get hot lunches in the schools.
They formed groups to make posters and put on shows
for the rest of the school. The children also wrote

letters to the local Board of Education challenging
the members to come to the school and taste the sand-
wiches that were served daily instead of 'hot lunches.
(From log by Barbara Briggs.)

1 I

MS, Jones informs the children that she wishes to meet

with them to discuss their recommendations. When they make

an appointment with her, the children also iniiite the prin-

cipal, Mr. Hatcher, to come. During the meeting, MW. Jones

tells them that she feels their ideas are veri sensible and

not at all extravagant. She says she feels diattSuggestion
#4--to offer more choice--is the best one and that she has
discussed this idea with Mr. Wagner, the Food Services

Director. Instead of eliminating casseroles, as they are
an inexpensive way of preparing food, they plan to offer

soup and sandwiches as an alternative lunch whenever'less

popular meals are served. She adds that they will also try

to offer a choice of veag4bles. She suggests that the



children observe how much food is wasted when a choice is
offered to see if people eat more of their lunch than pre-
viously.

Before Ms. Jones' visit, the class has agreed to ask her,
if they can try out their suggestions over a short time

period. One girl who has offered to speak for the rest of
the class tells Ms. Jones their idea, adding that the class
will collect food waste data during this trial period.

Ms. Jones replies that as far as she is concerned, a trial

period would be fine but that she would have to check with
Mr. Wagner. She warns them that menus are made up well in
advance so that food can be ordered ahead of time; thus they
would have to wait about two months before they could try
their suggestions-. The'children-are impatient at-the delay

but agree that nothing can be done about it.
By the end of that week the children receive word from

Ms. Jones that their two-week trial Period has been approved
and will take place at the beginning of March. (It is now

January.) She tells them that she has arranged to have a
choice of vegetables offered each day and a choice of soup
and sandwiches offered whenever a casserole-type food is

served.
While they are waiting to try out their changes, the chil-

dren work on other aspects of Eating in School. They paint

a mural on the cafeteria wall (after conducting an opinion
survey to find out which design students prefer) and post a
list of rules in the cafeteria in the hopes of improving

lunch time behavior.
During the beginning of March, the cafeteria begins offer-

ing choices in the menu. Soup and sandwiches are offered as

an alternative to casseroles when they are served and two

vegetables are offered at each lunch. The children, who

have received the menus beforehand for the two-week trial
period, choose volunteers to tally food wasted and food

eaten for the three food categories that are affected by

this change--the meat and fish, starch, and vegetable cate-

gories. They use the same method as the children collecting
data before the changes (each person observing one type of

food).
After the two-week period the children add up their re-

sults for each food item w.,d calculate percentage of food

waste as they have done the first time. They also make bar
graphs showing percentage of food wasted for the various

items served in each food category. The children also want

to make graPhs comparing grcentage of food wasted before a

choice is offered with pe.zentage of food wasted after a
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choice is offered. However, they cannot figure out how to
make, a bar graph or a line chart that will show a good com-
parison between the two sets of data. At the teacher's
suggestion, they decide to order their percentages for each
food category for the "before" set of data and for the
"after" set of data and to make a chart showing the two
sets. This will make it easy to examine the data, they
agree. They also decide to calculate and compare the aver-
age percentage wasted for each food category in the "before"
and "after" sets. The chart that they pake-for the vege-

-table food group is shown below.

Chart for Vegetable Food Group

"Before" choice t'After",choice

Salad 27% Corn/String beans 11%

Corn 28% alad/String beans 13%

String beans 35% orn/Peas 21%

Cole Slaw 51% Salad/Broccoli 317.

eas 63% Coin/Mixed vegetables 35%

Spinach 667. Spinach/Peas 55%

Sauerkraut 69% Baked beans/Sauerkraut 56%

Beets 72% Beets/Lima beans 63%

Lima beans 787. Carrots/Mixed vegetables 66%

Mixed vegetables 81% Beets/Squash 71%

Average waste 56% Average waste 42%

After examining the charts the children agree that offer-
ing some choice at lunch has made a great difference in the
amount of food waste. They note that the average waste
(rounded off to the nearest 1%) has decreased by 14% for
vegetables, 7% for meat and fish, and 6% for starch. They'

feel that vegetable wastage could have been decreased even
more if Ms. Jones had not served as second choices several
new vegetables that turned out to be unpopular. They advise

her to stick to the vegetables that have already been proved
acceptable to most students. The children also recommend
that the more popular vegetables be served with vegetables
of medium popularity to cut down even further on food wast-

age.
Ms. Jones notifies the class that she will try to take

their findings and reCommendations into account when she
makes up the menus for the rest of the year. She also prom-

ises to serve pizza and turkey at least once before the end

01
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6. QUESTIONS TO STIMULATE FURTHER
INVESTIGATION AND ANALYSIS

of the year. If this system continues to create less food

waste, it will also be continued in the future.
The children are proud of their success at improving the

hot lunch program and continue to work on other lunchroom
problems over the next few months.

Children in the Monterey class presented the prin-
cipal with a list of recommendations for improving
the flow of traffic in the lunchroom and the accu-

racy of the'lunch counts. The children were given

permission to try out their program during the last
two weeks of school. Although several problems

-orifiriTy thi-trial period, the class Was -able'

to solve them successfully. They also collected

data for five days to compare with the data they had
collected before the changes. When they had graphed

their results, they were pleased to discover that
their graphs showed average times in the lunch lines
to be much lower and the morning lunch counts to be
much closer to the actual numbers sold. Also, fewer

children forgot to pick up their silverware. The

children interviewed other people in the school and
found that most people supported the program and
wanted it continued during the following year.
(From log by Pamela Fazzini.)

What are some of the things you like about

school?

How can you find out whether most students
are problems?

Haw could you find other evidence to prove,

problems?

Which problems seem to be most critical?

eating in

think there

there are

How long do students have to wait in the lunch line? What

Seems to make the wait so long? How can you measure the

flow of traffic in the lunchroom? How can you rearrange

the furniture to make the lunch line move faster? Haw can

you improve the order of the items in the serving lineT

'C/3



What is wrong with the present lunchroom environment? How

does noise, the appearance of the lunchroom, student be-
havior, etc., affect your eating enjoyment? How could you

measure sound levels in the lunchroom? How could you find

out what new furniture arrangements, decor, rules, etc.,
students would prefer? Howcould you find materials for
improving the lunchroom (paint, soundproofing, etc.)?

Haw could youittll whether or not students like the food
that is-servea? How can you tell whaekind of food they

would prefer? How can you find out what regulations there
are about foods that are served? How can you find out

nutritional requirements that should be met?

What data do you need to collect?

How can you best organize yourselves to collect the data
you need?

What is a good way of making a picture of your data?

What does your data tell you?

What recommendations could you-make based on your data?

To whom could you make these recommendations?

How could your recommendations be tried out?

How could you find out whether or not your improvements
have made a difference?

What could you do about other problems related to lunch,
breakfast, or snack time?

ri 4
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C. Documentation

1. LOG ON EATING IN SCHOOL

by Michael McCabe*
Locke School, Kindergarten
Arlington, Massachusetts
(November 1975-February 1976)

ABSTRACT
This kindergarten class worked on Eating in School over

a period of a few months. The children's challenge was to
make a snack for snack period. In selecting the type of
snack, they used plastic blocks stacked together to make
three-dimensional bar graphs of different choices. First,
they surveyed preferences for hot or cold snacks. When
they found hot snacks to be preferred, they took surveys on

--different -kinds-of-hot -snacks -and -found -that-a -few-children -

disliked spaghetti but that everyone liked popcorn. They

decided to make popcorn and worked in groups making up and
writing out lists of necessary ingredients and a letter to
parents requesting these items. When they received enough
supplies, they developed their own recipe by weighing
amounts on a scale and using metal bolts as a standard.
The children successfully made, ate, and enjoyed popcorn,
and their recipe was found and followed by the afternoon
kindergarten class.

I introduced the Eating in School challenge to my morn-
ing kindergarten class by asking them if we could make our
own snack for snack time. We discussed what type of snack
to make--first of all, did we want hot or cold snacks? In
order to find out which were preferred, the children sug-
gested that we use the set of Unifix cubes (small, plastic,
interlocking cubes) to make towers. (They had already
learned how to do this during other activities.)

Each child took a Unifix cube, and the kids who wanted
cold snacks built one tower, while the kids who wanted hot
snacks built another. We compared the two towers and dis-
cussed what they showed us. A small group of children laid
the towers on a large sheet of paper and traced around them.
They wrote down the number of blocks in each tower and
labeled each outline. The entire group had a chance to
count the cubes and compare the numbers in a physical and
in a pictorial way before the session ended.

*Edited'by USMES staff
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Since everyone agreed that the majority wanted a hot

snack, we talked about what kind of snack we wanted during

d/ the next session. Some spaghetti lovers proposed- that we
s /47.- make and eat spagheiti, and so we decided to take a survey

dm '71.
to test the popularity of this food. We used the Unifix

cubes again, this time to compare the number who liked spa-

ghetti with the number who didn't. We took the.survey the

same way--by building towers and tracing around them. We

colored in each square and labeled the outlines to complete

our graphs. Then we compared the,heights of the bars and

counted the squares, and assigned number-values to the-bars.

Our graph is shown in Figure C1-1.
There were a few children who didn't like spaghetti.

Someone suggested that they bring their own snacks, but

another's suggestion to look for a snack that everyone liked

prevailed. Popcorn seemed to be very popular, and so we
took a preference survey on popcorn and made pictures-of

the graphs. There weren't any blocks in the group labeled

"Kids that Don't Like Popcorn." We decided to make popcorn.
During the third sessl,on, we again discussed the results

of our popcorn_survey and listed the ingredients for pbp-

corn: buttr, popcorn seeds, sugar (white stuff). We dis-

cussed what the "white stuff" in popcorn really was, and

the children decided that it wasn't sweet,,but salty, so it

must be salt. Also listed were a pan, a stove or hot plate,

popcorn popper, cups, plates or bowls, and napkins. A group

of children worked on this list with me. One child's copy

is ihown in Figure C1-2.
We discussed where we might obtain the items on our lists.

The kids suggested the A & P and "the other store." Someone

said that we could have Mr. McCabe "send a note" home (a

practice we had made in the past). Instead, a group-of us

composed,a_noticetpalgmd home to the "mothers." (At my

suggestion, we substituted the word "Parents" for "Mothers"

in the address.) The notice that we dittoed and sent home

is shown in Figure C1-3.
Writing the lists of items for making popcorn and the

letters to parents gave the children some important language

and reading experience.
The notices we sent brought results, although the parents

didn't read or follow instructions! Instead of receiving

notes indicating lilt they could contribute, we received

the items themselves: 11/2 pounds of butter, more popcorn

than we could use in a week, a quart bottle of oil, three

corn poppers, and enough salt to fill the sand table.

Once we had our ingredients, we neede&to figure out how

much of each went into making popcorn. Some of the children

.97
Figure C1-1 0.t.
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remembered helping to make popcorn at home. Aided by tliese

children and directions on the popcorn poppers, we measured
the right amounts of the various ingredients.

We decided to make a recipe so that we would remember
how to make popcorn and could tell others how to do it% Be-
cause the children had previously learned to measure things
on a balance using metal bolts as a standard, we decided to
find out how much our ingredients weighed in bolts. We put
the amount of popcorn that we used in one popcorn popper in
the balance pan and-added bolts to the other side until the
scale balanced at nineteen bolts. We did, the same for other

ingredients. The children wrote up the recipe (see Figure
Cl-4) and distributed it to everyone in the class.

After we had made popcorn in the morning class, my after-
noon class found the recipe and wanted to make popcorn, too.
A popcorn group was easily formed to acquire supplies. They

made use of leftovers from the morning class and brought in
other supplies from home. This class managed to follow the
other kindergartners' directions and make popcorn with a
minimum of trouble but with a great amount of discussion.

Before the school_year ended, I managed to persuade the
P.T.A. to buy a toaster oven for the kindergarten classes so
that they could try other kinds of hot snacks. However,

this arrived too late in the year for us to make other hot
foods.
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2. ,LOG ON EATING IN SCHOOL

by Mary Szlachetka*
Northeastern Elementary School
(Grade 4)

Eaton Rapids. Michigan

(September 1972-February 1973)

1 0 3
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ABSTRACT
When this fourth-grade class discussed problems in the

school lunchroom, the vhildren focused on the long serving
line, congestion in the lunchroom exit area, poor quality
of service, and the large amount of food that students
wasted. One group used a stopwatch to time how long each
grade took to eat lunch. After collecting several sets of
data, this group made a bar graph of the results and con-
cluded that the line was moving about as fast as possible.
Another group designed a questionnaire to try to find out
why student servers in the cafeteria were careless and
sloppy at their jobs. They found that the main problem
seemed to be the rule that each student had to receive
every food item whether he/she liked it or not. Another
group concerned about the amount of food wasted in the caf-
eteria was also disturbed by this rule, which they felt
created unnecessary waste. They collected data on thenum-
ber of servings wasted per day and on the popularity of

various foods. A group studying the physical layout of the
lunchroom measured the area and built a scale model with
movable tables and benches. They compared the present lay-

out of the cafeteria with alternative arrangements and chose
the arrangement they felt to be the best improvement.

The following year, a group of students who had worked
on lunchroom problems the previous year gathered to prepare
their data for presentation. They improved graphs of food
wastage and survey data and prepared a scale map of a new

lunchroom setup. Many of the children then continued to ex-
periment with new lunchroom designs and followed up some of
the suggestions with a lunchroom "trial period." As a re-

sult of a new arrangement, the amount of waiting time for
students in the serving line was decreased. The children

also instituted a system of selecting the tallest third
graders to serve during the first lunch period.

During a discussion about problems around the school, I
asked the children for their views on how the,lunchroom was
run. I wrote sone of their comments on the board as they

*Edited by USMES staff 1 0 4
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Figure C2-1

gave them. Their main complaints ablout luilch were--

1. Line moved too slowly.

2. Line was too long.

S. Exit area was too congested with people coming
in and out.

4. Too much garbage.

Some students thought there should be two service areas

and more serving people. Others felt that the lunchroom

should be self-service or that each class should eat in its

own room. One student suggesaad a one-way exit door.

The children also thought that they should not have to

eat food they didn't want and that they should have better

food, larger portions, second helpings, a more varied men

and two meals to choose from each day. They felt, as well,

that they should not have to wait to be dismissed and that

they should have a longer play period after lunch, a larger

play area, and more equipment. (One child's copy of the

list on the board is shown in Figure C2-1.)
I suggested they observe several lunch i'eriods to see if

their list of problems was complete and accurate and to dis-

cover which problems concerned them the most. The students

who volunteered discussed how .they would go about this.

They decided to station observers in the hall, at the ticket

taker's table, at the serving area, and at the fourth-grade

table in the lunchroom. They also decided to take notes on

their observations.
The volunteers observed in the lunchroom for several

days and then reported their findings to the rest of the

class. After much discussion and some minor revisions, the

children concluded that their list of problems was complete.

The class decided to group the problems under various topics,

such as service, food; line-ups, eating area. They seemed

to grasp quickly the idea that it is necessary to keep in-

formation organized in order to do anythinis;rifith it. They

also realized that their list was too broad,lpd they chose

to eliminate for the present problems associa)ced with the

playground and those problems (such as cafetiia food) that

would be difficult for them to improve.
During the next session, we talked about the problems on

which we had decided to work. The students were most in-

terested in finding out how long it took classes to go

through the lunch line. They decided to time children in

grades one through six. A group of students volunteered to

work on this problem. For several months, this was the
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only Eating in School activity. Other groups gradually I

emerged to work on the quality,of service, wastage of food,
and the physical layout of the lunchroom.-

The children in the Timing Group waAted to find out how
long it took each grade to eat lunch. Each grou0 member
was made responsible for timing one grade level. After much
discussion, the children set up the following system: The

timer recorded the time the first person fromJthe grade left
his or her classroom.and the-time the last person left the
lunchroom. During this span of time, ihe students in each
grade walked down the hall to the lunchroom, waited in line,
picked up the meal, ate, disposed of rubbish and dishes,
waited to be dismissed, and filed out. The first times were
taken from the clocka in the hall, the second from the clock
in the lunchroom.

During their timing session, the six timers stood in the
hallway and tined the first class in each grade level to
leave for lunch. Sone of the Children asked various teach
ers to tell themthe exact tine to the nearest minute. A
few received short lessons on reading a clock from the
teachers. To-find out which-were the last classes to leave
the cafeteria from each grade, the students watched sections
where particular grades sat and asked the lunchroom monitors
to tell them when all the students from that grade level had
finished.

On the day following their timing session the timers met
as a group to compare their data. They had not yet deter
mined the difference in time from their data sheets. Below

are the data they had collected:

Time Left Classroom Time left Lunchroom

1st grade: 11:33 11:57

2nd grade: 11:30 12:00

3rd grade: 11:39 12:03

4th grade: 11:59 12'24

5th grade: 12:06 12:23

6th grade: 12:08 12:30

At first the children wanted to use a cardboard clock to
find the times, counting forward from the beginning to the
ending time. Another student suggested that we subtract,
although only after I had emphasized the word "difference."
The times were placed on the board and students began sub
tracting their own times. Most of their answers were cor
rect, but the grade three and grade four times presented

1 (17



problems to the children. For example, they subtracted

11:39 from 12:03 and got 64 minutes instead of 24 minutes.
They soon realized that the times with different hours (as
in the above problem) did not come out right, whereas the

other answers were correct. Of course, they were subtract-.

ing as if there were 100 minutes in an hour instead of 60

minutes. None of the children could figure out how to get
the correct answers, and so I explained how to borrow 60

when subtracting minutes. We practiced a few problems to-

gether, and the group presented their correct times to the

whole class:

1st grade: 24 minutes

nd grade: 30 minutes

3rd grade: 24 minutes

4th grade: 25 minutes

5th grade: 17 minutes

6th grade: 22 minutes

When the children compared the data for all the grades,
they were disappointed that the times were so similar. The

group lost its sense of direction and its members went off

to join other groups active at the time.
Several months later when the lunch schedule had been

changed, a Timing Group again emerged to compare the length

of time it took different grades to eat lunch. The children

decided to use stopwatches to measure the number of minutes

between,che time that the first person in the grade left
his or her classroom and the time that the last person sat

down to eat. They also planned to take measurements for

several days.
The children practiced using a stopwatch by timing each

other as they walked around the room. They also referred

to the "How To"'Cards on using a stopwatch.
Each of the group members timed one grade for several

days in succession. They were scrupulous about collecting

complete data each day. When they discovered on one of the

days that one timer had arrived late at his station, they

threw out that day's data. They discarded timings taken on

another day because one of the stopwatches malfunctioned.

On another day the fifth- and sixth-grade classes Were mixed

together; since the timers covering those grades weren't

sure their information was accurate, that day's timings

were also rejected.
The group finally collected seven sets of data that the

children felt were complete and accurate. 'They compared

ri
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the different eets and noted factors that might inflnence
the-amount oftime-taken. Tor'example,they-noticed that
whenever A popular meal was served, more people bought hot
lunches; consequently all the lunch times were longer.
They organized'the data and made a bar graph of tine spent
in the lunch'line for each grade.* Copies of their six
graphs are shown below:
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*The children might construct graphs that would show the dif-
ferences when factors such as type of meal served or grade

level were taken into account. Bar graph tallies could be

made of the number of times a grade took 7-8, 9-10, etc.,

minutes to eat. See Background Paper, GR 3 Representing

Several Sets of Data on One Graph.-7ED.
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The group concluded from their data that the lunch line
was moving about as fast as possible. Each day some grades
took longer than others, but they were not the same grades
every day. Furthermore, the group felt that during the time
they had worked on the problem, the situation had improved
and that perhaps their seven sets of timings reflected the
improved situation. When they reported their findings and
conclusions to the class, the others agreed that there were
no longer back-ups in the line as there had once been.

In January a group formed to investigate the quality of
service in the sihool cafeteria. The children wondered why
the student servers worked at their jobs since they seemed
so careless in their work. Several students felt that we
should interview the servers to find out. Others felt that
a standardized questionnaire should be designed for them so
that the responses could be compared more easily.

Five students volunteered to design a questionnaire and
spent many weeks working on it. They started by writing
five different questionnaires, each arguing that his was
best. Gradually, however, they learned to work together.
They learned how to judge whether a question was relevant
and whether its meaning was clear. Before they began, the
others had warned them not to ask questions that would an-
tagonize the servers (e.g., why do you do such a sloppy job?)
if they wanted to get honest responses, and so they elim-
inated all traces of irony and sarcasm. They also learned
to recoinize and eliminate questions that merely restated,
with a slightly different focus, ones already chosen. The
questionnaire digt, finally developed is shown in Figure
C2-2.

The children in the group were afraid that the servers
might not answer their questions honestly because they mighe
think someone was trying to take their jobs away or get them
in trouble. To set them at ease, the students decided to
write an introductory statement explaining the questionnaire
and promising secrecy. Because they were having trouble
working on this as h group, I divided the group in half and
the two subgroups developed separate paragraphs. After ex-
amining the drafts, the group settled on the following
introduction:

We have 10 questions for you to answer.
Nobody else will see them except our room.
Please do all of them and when you finigi
there will be a box on the refrigerato',.. in

the kitchen. Please take your time. Do

not put your name on it. Thank you.

111



Figure C2-3

One student copied the questionnaire onto a dittomaster,
ran it off, Collated and stapled it. 'He checked with the

lunchroom staff to find out the best time to distribute the
questionnaires and then went down, passed them out to the
servers, and answered their many-questions. During this
time the rest of the group members worked with other groups.

Within a fei# days all sixteen questionnaires had been re-
turned. The group examined the responses and discussed how
to record the data. The answers to questions that seemed
graphable to them (#1,2,8 and 9) were recorded on simple bar
graphs.* One of their graphi is shown in-Figure C2-3.
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The responses to the other questions presented problems-
to the children who wanted to organize them. First, they
started writing down all the responses from each question-
naire on a different piece of paper. After they had re-
alized that they were only copying the raw data, another

*The children could calculate percentage of positive replies
and graph these. If a change is implemented, they might
compare the results with answers to questions about other
chores.--ED.
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student suggested writing the sixteen responies to each

question on a separate.sheet of paper. The group agreed

thai this was a better method and proceeded to assemble the

answers. They felt that no other organization was necessary
since they thought they could establish trende from their

data sheets.
For each of the questions, the children counted the num.--

ber of similar responses and drew conclusions about trends

when they cou1d. Here are the ten questions and the number

of different responses they received for each.

Questionnaire

1. Do you have to work in the service line?

(4 yes; 11 No; 1 no answer)

. Do you like working in the service line?
(14 Yes; 1 No; 1 no answer)

3. Which job would you pick if you had a choice?

(5 serve food; 3 plates; 1 tables; 2 don't care;

5 no answer)

4. Do you like your present job?
(2 no answer; 1 multiple answer)la for free lunch

(0),don't have to go outside for recess

151 it's fun
Elmakes me feel important
(5) other .

5. Which is easiest to serve?
(2 no answer; 1 multiple answer)

Lunches on buns
(2) Meaty sauces on mashed potatoes
(1) Casseroles (already mixed)
(3) Soups or chili Csic)ia Special dinners (Christmas,

Thanksgiving, etc.)

6. Which job is best for you?

(2 multiple answer)sa Eating utensils

(5) Plates

(3) Main dish
(0) Bread & Butter

113
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spi Relishes (ketchup, mustard, tartar
sauce)

i21 Vegetables
Sp/ Dessertja Toppingia Milk

7. Vlach grade gives you the roughest time, while
you are serving them?
(5 1st; 1 2nd; 1 3rd;_2 6th; 1 4th & 5th;
1 5th & 6th; 3 4th & 5th & 6th; 2 no answer)

8. Do you "backfire" on the kids who give you a
.4 hard time?

(8 Yes; 5 No; 3 sometimes)

9. Do "smart alecs" bother you?
(10 Yes; 4 No; 1 sometimes; 1 no answer)

10. If you could ask all the-kids to do something_to
make your job easier, what, would it be?-
(5 don't complain about food; 4 be polite;

5 miscellaneous; 2 no answer)

The group -reported its findings to the rest of the class.
They concluded that the servers did not work in the service
line because they had to; they worked because they wanted
to. Mbst servers worked either because they thought it was
fun or because they received'a free lunch for doing so.
Opinions about the easiest and the best jobs varied con-
siderably. About half the servers thought the lower grades
were most difficult to serve and half thought the upper
grades were most difficult. Most servers were bothered by
troublesome students and thought their job would be easier
if the students were more considerate and didn't argue when
they were served food'they didn't like.

During the last few weeks of school the children in this
group twice worked as servers to see if they could under-
stand the attitudes of the regular servers. On the first
day they found the job eadY and couldn't underitind what the
others had complained about. They received manY compliments
on their attitudes from children going through-the line. On
the second day, however, the supervisor stressed that they
must lAve all food items to each child whether he or she
wanted them or not. The children then experienced the
frustration of not being able to please both the supervisor

1 1



and the students.
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serving .

buring a class
recommendations:

This time the.students also harassed the
mixed food itei s. together by mistake while

discussion, the group made the following

1. Each food item should be placed in an in-
dividual dish and put on the &minter for the
children to pick up themselves.

2. Milk would also be picked up by the students

themselves.

These recommendations would make the cafeteria into a self-

service line. Flat trays would have to be acquired to re-

place the compartment trays presently used for serving. Un-

fortunately, the group did not have time to do a comparative
cost analysis of the two methods before the school year

ended.
In March a new group formed to examine the problem of

food wastage. The children were concerned because some peo-
ple threw away food they didn't like while others begged for

seconds. They decided that the problem was caused by the
rule that everyone served hot lunch had to take each type of

food whether he or she wanted it or not. What was not eaten

was simply thrown away.
The group discussed how to gather data on the amount of

food wasted. One student suggested having an observer sta-

tioned at each table, but they decided that it would be too
difficult to keep track of everyone at the table. Another

student suggested that each person waiting in line to dis-

pose of food and dishes be stopped so that his or her food

could be examined; the others argued that this would hold up

the line too much. One student wanted a conveyor belt so

that the children could put their trays on it and inspectors
could view and count the food as it went by; the group de-

cided that a conveyor belt would cost too much money. Ano-

ther student suggested letting all the trays pile up and
then counting the amount of wasted food after the lunch
period, but the others thought that this would surely create
more problems than it would solve.

The group decided to try out another student's suggestion

during one lunch period. Two students stood near the waste

table and wrote down what items each student threw ,away.
They reported to the group that it was difficult to keep

track of everything this way. The group, after some discus-
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sion, then decided to have a different person observe and
record-leftovers for each item served and to count only
those items thrown away without having been eaten at all.

The group collected data during twenty-five minutesnf
each lunch period for A total of seven days. Each student
kept a tally of how many servings of one, item were thrown
away untouched. If they were not sure whether some of the
food had been eaten, they asked the student. However, they
did not keep a count on every item for every day. For some
days the dessert data was missing, for others the main dish
data, and so on.

'In.oider to make their data more understandable, the
group decided to graph the results. The students planned to
graph the data in many ways--accoyding to food wasted per
day, according to item, according:to categories (main dish,
dessert, vegetable, etc.). However, they ran out of time
to do this cumbersome job. They-had time only to graph food
by category. A copy of their bilk graph is shown below.
The vegetable graph nexe to it shows what vegetable was
served each day for seven Consecutive days and how many por-
tions of it were thrOwn out untouched.*
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*If the lunch count (number of meals served per day) was
known, the percentage of portions thrown away could be
calculated and graphed.--ED
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When they presented their data to the rest of the class,
the children recommended that only foods that seemed popular
and were seldom thrown out be served and that at least two
different items in each category be offered at each meal.
These recommendations corresponded with the findings of the
group investigating server attitudes; both groups felt that
their problems were caused largely by the policy of giving
people food they didn't want and wouldn't eat. The class

discussed the fact that menus were determined by the state
and might not be subject to change by cafeteria staff. They

wanted to find out whether the foods were required by state
law to be placed on students plates or simply to be made
available. They would then know whether their recommenda-
tions were feasible. The two groups decided to work to-
gether in the fall to find out what changes could legally
be made.

According to the Waste Group's data, vegetables seemed
to be the most undesirable food item. Corn appeared to be

the only one most everyone ate. During the last few days of
school, two members of the Waste Group began a survey to
find out which vegetables students liked. They went around
to each classroom and asked each student to write down two
vegetables he or she would eat. School ended before the stu-
dents could tally all the data, but they reported that corn
and fresh tomatoes were the only vegetables that almost
everyone would eat. These students also decided to continue

their work in the fall.
During a class discussion in the middle of the school

year, we discussed the problem of waste disposal in the caf-

eteria. The students had noticed that the trays were piling
up faster than the work crew coald scrape off the garbage and

stack them for washing. As a result, garbage was falling to
the floor, causing students to slip on it and making a mess.
When I asked the class to explain the system of disposing
of used trays, no one could make himself clear. We decided

to use the spare table in the room to demonstrate the dis-
posal process. One student took over and directed ursto

different posts. We then tried out various changes, but

none seemed satisfactory.
A student suggested that the physical arrangement of the

lunchroom might be improved as a solution to the problem.
The children began drawing diagrams on the board to explain
their changes in the lunchroom. However, the other students
argued as to the placement of certain items in the drawings

of the lunchroom. Several children offered to work on maps

of the lunchroom as it presently existed and as they would
like to see it changed.

1 °-
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During the next session, we examined maps of the lunch-

room made by various students. The class realized that each

map showed the tables a different size in proportion to the

size of-the lunchroam. One student suggested that we mea-

sure the lunchroom, but another objected because "we can't

make a map as big as the room!" .

I showed them a map of Michigan and asked how it was made.

Other students replied that "they shrunk it" and someone

offered: "If the lunchroom is twelve feet long, that can

be twelve inches on paper." The others agreed that this

would work and began to think about how to measure the room

and make a scale model.
Several children began measuring tables in the lunchroom.

They had trouble deciding whether or not to measure only one

of the tables because they all seemed to be the same size.

Ho4ever, some of the children were not convinced that this

was so. Remarking that "different factories might have made

them," they decided to measure all eight. Sixteen children

worked in teams of two on this task. When someone discov-

ered that they had forgotten about the ninth table, the

trash table, one of the teams took the responsibility for

measuring this. The children also measured the benches in

the room.
The measurers spent a long time organizing and analyzing

their data. First of all, everyone's measurements were in

different units--all inches, feet and inches, all feet.

Once the measurements had been standardized, the children

found that all measurements except width of benches were dif-

ferent for all groups. Sone groups appeared to have kept

careless records. We went through each set of figures and

tried to recall how they were determined. In this way most

of the mistakes were found and corrected. The following are

their average figures for tables and benches:

Tables Benches

12 ft. long 12 ft. long

30 in. wide 9 1/2 in. wide

Meanwhile, other children worked on measuring the lunch-

roomAtself. One girl brought a tape measure from home and

went wi h three other children to,measure the room. Another

group ot four measured it using a yardstick. After collect-

ing several measurements, the two groups reported their fig-

ures to the rest of the class. There was a discrepancy be.r-

tween the length measurements of the two groups, and the

118



class wanted to remeasure. We chose one representative
from each of the old groups plus a new person to find the

"coriect" measurement.* Unfortunately, the figure arrived

at by this group.differed by several feet from the two pre-

vious figures. In exasperation, the class decided to re-

measure twice more. Two teams of three students very care-

fully measured the lunchroom again. They both found the

length to be almost exactly sixty feet, a figure also ar-

rived at by one of the early groups. We decided to use this

as our length measurement.
The width measurements of the lunchrooi were all very

similar: 38 ft., 11 in.; 38 ft., 9 in.; and 38 ft., 8 in.
After some discussion about which measurement to use for our
scale model, the class decided to use the median width of

38 ft., 9 in.
A group of six students formed to start work on the scale

model of the lunchroom. They decided to use a piece of card-

board 6 ft. by 4 ft. for the floor plan and chose the scale

of 1 in.*-41 ft. Thus the flcor on the model was 60 in. or
5 ft. long and 38 3/4 in. or 3 ft. 2 3/4 in. wide.

To make theirmodel, the Map Gtoup measured the dimen-
sions onto the cardboard using yardsticks and rulers. They

cut out tables to scale from a piece of tagboard. When they

realized they had forgotten the benches, they made new
tables, adding on the dimensions of the benches so that they

would not have to make separate pieces. They decided to

leave the tables unfastened so that they could be moved
around from their original positions when it was time to

work out lunchroom improvements.
Members of the Map Group went back to the lunchroom to

measure the distance between tables and between the tables

and the walls. The children made marks oh the floor plan to

indicate the present layout of tables and barrels so that

they could compare it with alternative plans. Here is a

sketch of the present layout including the measurements that

the children used on their large floor plan:

*The children could first determine the'accuracy of each
tool and,decide which should be used for each specific mea-

surement. See Background Paper, M3 Determining the Best

Instrument to Vge for a Certain Measurement.--ED.
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trash barrels
for milk cartons
and paper

door to lunch-line and cafeteria

The Map Group tried several new arrangements of tables
by moving the model tables around on the board. When they
made an arrangement that they thought was an improvement
over the existing situation, they made a sketch of it so
that they could refer to it later. One child's sketch com-
paring the old scheue with a new plan is shown in Figure
C2-4.

After discussing vartous alternatives, the children in
this group decided that the best one involved rearranging
the tables in both the hot and cold lunch sections and hav-
ing students who ate cold lunches use different trashimr-
rels and leave by a different door. They felt that this
plan would improve the flaw of traffic through ihe waste
area and out of the lunchroom.* There was not time left in
the year to try to get this plan implemented, and so the
children decided to approach the principal with their idea
in the fall.

On the next page is a sketch of the proposed arrangement.
The new plan called for the elimination of one twelve-foot
table in each section. The children did not deal with the
problem of less seating space but planned to investigate

*The children could gather data on the traffic flow,in the
aisles under the present arrangement so that it could be
used for comparison when the new arrangements are tried.--ED.
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this aspect before submitting the plan to the principal in

the fall,
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At the beginning of the following year, a group of stu-

dents from this class decided they wanted to culminate their

efforts to solve the lunchroom-problems. During our first

meeting, I asked the students what things needed to be done

before they could approach the principal with possible

changes. We reviewed the work that had been done the pre-

vious year. The students clustered around the same interest

groups as the previous year: (1) wastage of food, (2) ques-

tionnaire data, and (3) rearrangement of the lunchroom.

At the end of the first meeting, a student interested in

food wastage took the graphs and tally sheets with him to go

over. Another student gathered the questionnaire data about

the service line to reevaluate it. The girl working on re-

arrangement of the lunchroom took the WO maps of the lunch-

room arrangements (existing and proposed) and reexamined the

previous year's plan.
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Work on lunchroom problems was irregular because the

students came from three fifth-grade rooms. The various

groups met individually with me during recess times, but the

group as a whole could not get together because of schedul-

ing problems. Because they lacked feedback from other

groups and because of other time commitments, some of the

children became discouraged and did not try as hard as they

might have to get their changes implemented.

The boy, interested in food wastage found another student

to work with him-on the problem. They decided that the evi-

dence was adequate to show what kinds of food should be

eliminated in order to prevent food from being throiin out.

Students redrew their graphs in a more attractive way on

1/4" graph paper in preparation for presenting them to the

principal. However, before this happened, one of the chil-

dren talked informally with the principal about the problem.

He told theinudent to see the business manager about wast-

age, but he also said that much of the lood had-already been

purchased cheaply from government surplus supplies. This

discouraged the children,because it sounded like a-situation

that no one could do anything about. They lost interest in

the problem at this point.
The boys working on a new consolidation of the question-

naiii graphs completed their work. The result was an attrac-

tive, 3 ft. x 11/2 ft. graph which they planned to use for prer

sentation to the prinCipal. A copy of their graph is shown

on the following page.
I asked the children if they could explain what their

graph showed. They responded that questions 1 and 2 showed

that the servers enjoyed working and didn't have to work,

while questions 8 and 9 showed-that they were bothered by

other kids and reacted negatively to them.

The children wereinterested in what the servers meant

when they answeredthat they were "bothered" by other chil-

dren. They asked the principal if it was all right for them

to question the servers about this and other working atti-

tudes. The principal told them that they would have to ask

the lunchroom supervisor before talking to the staff. When

the supervisor assented, the children conducted informal

talks with the servers. Although the servers complained

about the other students during-thesa talks, they admitted

that they could also be at fault for not being patient. The

children noticed a slight improvement in the iervers atti-

tudes after these conversations. However, the grou0 lost

interest before working out any plans to improve the situa-

tion on a permanent basis.
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New Consolidation of Questionnaire Graphs*

Question Number

Student Number

-

Question Number 1 : No Mauer 1; No. 3; Yes. 1

Question Number 2 : No Answer. I; No. 0; Yes. 4

Question Number : No Mauer. 0; No. 2; Yes. 3

Question Number 9 tIOMO : No Answer. 0; No. 1; Yes. 4

The three children in the group working on rearrangement
of the lunchroom started with the following goals: (1) to

scale down the original lunchroom model to a workable size
and (2) to come up with a design that would provide more
seating space than the previous year's plan.

The group completed a neat, scaled-down model of the ex-
isting lunchroom (1/2 in.4-4.1 ft.) that was easier to handle

than the original. Their model had movable tables for pos-

sible rearrangements.
Mid-way through the semester the children worked out a

new design. The children proposed that students with cold
lunches file past the cold was,te disposal area in a single

line. This plan would take the traffic burden off of the

hot lunch disposal area. A sketch of their design appears

on the following page.

*The children might be asked to think of other ways to show

this data on a graph. A bar graph might be drawn showing

the percentage of "yes" answers for each question. See

Background Paper, GR3 Using Graphs to Understand Data.--ED.
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New Lunchroom Design

The scale of the student's map was ¼ inch to I foot. This

is my sketch of their map and it is,not drawn to scale.
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We went to the lunchroom and set up a rope barrier to see
whether this were a feasible alternative. Twelve students

were asked to "run" through their waste line. When this
appeared successful, the children approached the principal
with the plan. The principal agreed to a one-day trial of

the system. 4
The trial was notiouCcessful because the lunchroom staff

,who cleaned up were mit happy with the new arrangement. The

children became disCouraged due to the lack of support and
most of the childrih dropped out of this group.

One of the group members began working on a problem re-
lated to lunchroom arrangement. During the previous year, a
group had been tallying numbers of plastic forks and spoons
that fell to the floor when they were being distributed to

children. The group had perceived the problem simply as
wastage of eating utensils and had dropped it after awhile.
Tammy, however, felt that it was a health problem. She saw

students taking tableware (and frequently dropping it)
rather than waiting for it to be handed to them by a server
with plastic gloves, thereby creating an "unsterile" situa-

tion. Other teachers had already noticed the situation and
had complained to thi principal.

Tammy's proposed solution to the problem was to move the
tableware section from the beginning to the end of the line.
Her rationale was that by the end of the line students would
have their hands full and would have to wait for the server
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to put utensils on the tray. Tammy's plan'when diagrammed
looked like this:

LUNCHROOM

door

table ware hallway 1

1

de.door- hot lunch
line entrance

milk for .4 I

hot lunch I 1

service
area trays

hallway door

i old location
-Irtable ware...

moved

il.napkins and straws

...remain

,tickets

Unfortunately for Tammy, on the-day that she had planned-
to present her idea to,the principal, he rearranged the
lunchroom oh his own. The new arrangement, pictured below,
was similar to her idea.
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She observed the new arrangement and still felt that her

proposed plan was better. The-principal had put the table-
ware, milk, napkins, and straws on the right side. Tammy

made the observations that (1) it was difficult for students
to pick up napkins and straws (for which there were no ser-
vers) while holding a full tray and (2) traffic appeared to
backup at thig point in the line.

Tammy decided to observe the new arrangement carefully
and to collect more data before going to the principal with
her proposed modification. She and a helper began gathering
ten to fifteen individual timings per day for this particu-

lar service area over a ten-day period.
Meanwhile, I met with the principal to bring him up-to-

date on what had happened. He was interested in how the new
arrangement was working and was willing to accept sugges-

tions and comments.
A few other children joined Tammy in her efforts to modi-

fy the principal's arrangement. This small group decided on

a plan that would include Tammy's arrangement for milk and

tableware but would move the napkins and straws out of the
hallway as the principal had proposed. The woman in charge

of food service had observed to them that paper products

were wasted and littered in the hallway. The group felt

that children would spend less time playing with the napkins
and straws before picking up their trays if these items were

moved just inside the door. At the same time, the students
still felt paper products should be left at the beginning of

the line. Their new plan is 'shown below.

table waren
,ssacji oF UOT
LUNCH UCTION OF i- door- hot lunch

WIN(1000A line entrance

milk Ll 1

old location
table ware...

service nrea /roved
trays napkins and

-

o

_ _fold locationstraws
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The students in the group received permission from the
principal to try out this new arrangement. They found that

on the first day, some of the students going through the

line became confused and forgot to pick up their milk. The

group decided to wait to time the new system when the chil-

dren were more accustomed to the change.
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Timings of the lunch line were taken the following day.
Students were faster going through the line than before the
change, but they were still confused by the new arrangement.
One boy suggested that the openings into the lunchroom be
narrowed by moving the table with the eating utensils nearer

to the milk table. He decided on a thirty-inch width. This

forced students to stop at this point while the tableWare
was being placed on their tray from one side and the milk
from the other. The change was easier for the students go-

ing through the line as well as less time-consuming. The

group continued to take timings and to look for improvements,
but this basic lundhroom arrangement was kept during the
rest of the year.

While we were working on lunchroom arrangements the woman
in charge of food service asked us to help her with a prob-
lem. She complained that the first lunch period servers
were too short to reach well across the counter. Since the

fourth, fifth, and sixth grades ate during the second lunch
period, the children had to be third graders. Our group

decided to find the tallest third graders. The children
went to each third-grade classroom, picked out the tallest

children, and measured them. Then they ranked the heights

from tallest to shortest. Several days later they asked the
ten tallest third graders to come to the lunchroom and
tested them by having them reach across the counter. They

asked the teachers of these tall children to let them work

in the cafeteria. This system worked well and was still
being used by the school at the time this book was written.
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,ABSTRACT
Children in this fifth-grade class tackled the problem

of too much noise in the cafeteria during lunCh time. To

find out if the whole school thought cafeteria noise was a
problem, the children took a survey of other classes. They

found that talking and whistling disturbed a,majority of
children who ate lunch in'the school. The children called

several local noise pollution agencies and asked a county

expert to discuss noise and noise measurement with the whole

class. Some of the children learned how to use a sound -

level meter lent by the county. The children divided into

groups to research cafeteria rules and to work on four solu-

tions to the noise problem: music, entertainment, posters,

and a quiet contest. The children worked out the details

of their solutions and then tested them by trying each for

a week. During the trials, they collected sound-level read-
ings on a tape recorder with a VU-meter which they hid in

the cafeteria. The children added and averaged their read-

ings for each day and compared high and low readings for

each group. They found that the entertainment solution--
showing cartoons during lunch - -seemed to decrease the sound

level the most. The group that held a quiet contest found

that the second and fifth grades had been quietest, and they

rewarded them by showing a Walt Disney film.

my class began work on our USMES challenge by discusaing

various sounds at school and whether or not they were un-

pleasant.** The children mentioned several areas in the

school where they felt that noise was disturbing. Because

they mentioned the lunchroom frequently, I asked how many

people thought that it was a problem area. Fourteen raised

their hands. Some of the children felt that only adults

were bothered by noise in the cafeteria. However, someone

suggested that we take a survey to find out how many people

in the school were annoyed by lunchroom -noise.

*Edited by USMES staff

**This class worked on a former USMES unit, Sound. The log

is included here because the class challenge involved

improving the lunchroom environment.--ED.
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The children had neer taken an opinion survey before,
but they had been surveyed the previous year by two classes.
We discussed how to begin. They weren't sure how many chil-
dren were in the school, and so I sent one student to the
office to get enrollment information (740 children). An-
other child was sent to find out how many eat in the cafe-
teria (350-375 per day).

Before we worked on the survey, we discussed the differ-
ence between sound and noise. After one child had defined
noise as something that is disturbing, we decided that we
wanted to eliminate noise but not all sounds.

The children voted to survey during reading period.
After receiving permission from the principal to take a sur-
vey, we had to decide how we were going to administer it.
The children listed the following choices:

1. Have a box for kids to place their votes
2. Have principal read questions over public

address system (and kids.vote)
3. Have kids in our class go around to classes,

read questions, and count votes

The class favored the third option.
We spent part of this session and all of the next decid-

ing what questions to ask on our survey. The children wanted
only the students who frequently ate in the cafeteria to
answer the questions. At first, they planned to ask the
children who ate in the cafeteria more than half of the days
in the week to respond. However, they calculated that any-
one using-the cafeteria twice a week would eat there a total
of seventy-two times during the year. This seemed to be a
large number of times, and so the children decided to ask
students to respond if they had eaten in the cafeteria at
least four times. As most people would fall in this cate-
gory, they changed their question to "How many people usu-
ally don't eat in the cafeteria?" so that the numbers would
be easier to count.

The other questione the class decided to ask related to
the noises themselves. Suggestions were--

o.Does talking in the cafeteria bother you?
Does the whistle in the cafeteria bother you?
Does any other noise in the cafeteria bother you?

The children divided the twenty-six classes among thenr
selves so that each person would give the survey to one

0 1
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class for which he/she was responsible and read the ques-

tions aloud. He/she jotted down the numbers of children
responding to each question. One child's copy of the survey

is shown in Figure C3-1.
During the next USNES sesiion we spent forty-five minutes

compiling the surveys that were completed. (Others were

added later.) The children were concerned about the accu-

racy of the surveys. We listed and discussed the following

problems:

1. Not everyone in each class voted.
2. Some voters couldn't make up their minds, And

so people taking surveys didn't know how to

interpret their votes.

3. Some teachers gavel)eople taking surveys the
timber of children present that day; others
gave the regular enrollment. Question: how

many did we really survey?

At this point one child suggested that we check at the
office to find out how many children were absent on the day
we surveyed. We discovered that thirty-nine people were
absent and subtracted these from our total:

648 (738 students - 90 kindergarteners)
- 39 absent

609 surveyed

The children had a good practice session while adding

answers. One child's copy of the totals (including classes
added later) is shown in Figure C3-2.*

The last question had generated a long list of distur-
bances, as follows (tally marks indicate the number of

times the item came up):

1. Booing Mr4 I
2. Popping bags II

3. Saying "Ya" fi

4. Banging lunch boxes III(

5. Spilling trays 11

*The children might make a bar graph to show the results

more clearly. - -ED.
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6. Spoors in waehing bowl III

7. Yelling
8. Banging trays II1

9. Stamping feet I

10. Throwing food III

11. Banging hangers (coats are hung on one side
of cafe) II

12. Bell ringing I

13. Crying 1

14. Always having to move up at tables 11

15. Trading food 11

16. Tripping I

17. Singing 1

18. Janitor speeches 11

We discussed how important an item was if only one person

suggested it was a problem. We also noted that many of the

problems weren't related to sounds at all. During the fol-

lowing USMES session, the children went through the list and

eliminated all the complaints that did not pertain to sounds

or that a majority of our class did noi feel were problems.

The items remaining were booing, yelling, bangint hangers,

and janitor speeches.
The children discussed whether or not we should survey

to see if these sounds actually disturbed most people in

the school. I tried to discourage a second survey because

the first one had taken two weeks to complete. I pointed

out that we already knew that talking and whistling were

annoying to most people and that perhaps we could work on

these incidents. The children decided that if we were to

give another survey, we should be more specific and include

other sounds.
We discussed the talking problem in the cafeteria. The

children agreed that we didn't really want to eliminate all

talking in the cafeteria; we only wanted softer talking.

This led to the question: How loud is loud? Some children

felt that "loud" meant you had to shout to be heard. After

some discussion the children agreed that we needed to de-

cide more definitely what "loud" was so that we could de-

termine whether or not we had made a change.
One boy suggested that we find a "sonar" device to mea-

sure sound in the cafeteria. The children at first felt

this was unrealistic because they could not imagine anyone

having such a thing. We discussed devices that could be

used to measure the loudness of sound, such as tape re-

corders hidden under the table. Someone suggested using a

radio by seeing how high the volume dial had to be turned
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up before a person speaking could be heard. The children

thought that we could try this test both before and after
putting up posters asking people to be quieter. The chil-

dren divided into groups to work on installing measuring
devices such as the radio and the tape recorder.

The Radio Group dropped the idea of using the radio to
measure sound levels because no one really understood how

this would work. The children in the Tape Recorder Group,

on the other hand, had figured out how to hide the micro-

phone in the rafters and were eager to pursue this idea.
On the following day, the Recorder Group appeared with

recorders, microphones, and tapes. The children asked the

janitor to help install the microphones in the rafters.
They taped-cafeteria noises, and we listened to the tapes

as a class. We began discussing various ways to lessen the

cafeteria noise. Suggestions included.

1. Make posters
2. Add music

3. Contest for the quietest class

4. Put up a list of cafeteria rules

Some children questioned the idea of adding music because
they felt this would contribute to the sound problem rather

than eliminate it. Others argued that according to our sur-

vey, it was talking and whistling that annoyed people, not

sound in general.
The children were enthusiastic about the idea of having

a quiet contest. They wanted to give ribbons each day and

a prize (perhaps money!) to the class with the most ribbons

after a certain length of time. The main problem with this

idea seemed to be the question of judges; the cafeteria
supervisors did not stay for the whole lunch period. Some-

one suggested that we hide a tape recorder in the rafters

and let that be the judge.
The idea of "bugging" each table in the lunchroom in-

trigued the children. We talked about bugging and its legal

consequences. Everyone had heard of Watergate, but no one

was sure what kinds of bugging were illegal.*

I also brought up the idea of sound ordinances, and we
discuased how the loudness of sounds were measured. The

*The teacher might ask the students how they would feel if

they found out later that another class had bugged their

conversations in the lunchroom. They might discuss when

it would be okay to be tape recorded and when they would

find it objectionable.--ED.
r.)..-
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children looked up the names of agencies in the Boulder City
Government that might have information on noise pollution
and sound devices.

ahe children decided to call four government agencies
and the university about sound devices. To make tha-phone
calls, the children divided into teams of two to think about
what they wanted to say over the phone. Then they practiced
by reading their questions to the rest of the class. One

group's notes for their call to the Environmental Protection
Agency is-shown in Figure C3-3.

In response to the children's phone calls, Mr. Lemur from
the County Office of Air Pollution Control visited the class.
He discussed noise pollution with the class and demonstrated
the use of a sound measuring device called a sound-level
meter. He taught three boys how to use it and they col-
lected some data on sounds in the cafeteria. We were lent
the sound-level meter so that we could make our awn sound
measurements..

Several weeks later, we examined the sound-level meter
and the children decided the following:

1. We should take readings in an organized fashion
so that graphs could be made from them.

2. We should average readings taken over a specific
period.

3. We should establish an absolute lunch time
schedule for each grade. (One student went to

the secretary about time schedules.)

One student who knew how to work the sound-level meter
demonstrated his knowledge to the rest of the class. He

also told us that Mr. LeMur had said that the machine picked
up noises only at right angles.

The class explored the idea of making our own sound mea-
suring device to use for testing our solutions. We dis-
cussed the scientific method and the concepts of variables
and Constants in experimentation. The children realized
that they should keep as many factors as possible constant
when testing for volume; e.g., the microphone should be
put in the same place, the setting should be the same. We

discussed how we could eliminate as many variables as pos-

sible' when conducting our tests.
When we examined the sound-level readings we had col-

lected with Mr. Lemur, we noticed that the readings were
in decibels. All we knew about decibels was this: ,a read-

ing of 90 decibels or higher is harmful to the ear; and a
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range oi 60-70 is comfortable. We decided that we needed

more information on sound and hearing, andthe children
worked in paifslooking for information in the encyclopedia,
dictionaries, science books, and the library and catalog.
We listed the following topics as areas of research:

l. Listening 6. Eardrum

2. Sound (meter) 7. Health

3. Ear 8. Deaf

4. Decibel 9. Audiometer

5. Noise

The children spent about twenty-five minutes researching
information and then reported iq teams. Their research had

led them to all Sorts of intereiting topics from logarithms
and exponents to care of ears. We confirmed Mr. Lemur's

information that sounds measuring 90-decibels were harmful.
The group who had worked with him using the sound-level
meter claimed that they had taken one measurement of 90 decir
bels, but no one remembered.when it had occurred. (We sus-

pected that it was during the singing of "Happy Birthday.")
We decided-that it might not be necessary to_change the
sound level in the cafeteria for health reasons but that it

was still a problem_because it bothered people.
During a class discussion we decided to'break into groups

to work on various aspects of our challenge. Some of the

children felt that it might be helpful fo find out exactly
what cafeteria rules existed so that we would know whether
new-onis needed to be made about noise. A committee of

three children formed to interview janitors and the three
aides who supervised during lunch period. They also decided

to publicize the rules that existed so that everyone would

know about them.
The other groups formed around various suggested solu-

tions to the noise problem. A group formed to make posters

asking children to keep the noise down in the cafeteria. A

second group lorned to work on playing music during lunch

period. A third group of children wanted to make plans for
lunch time entertainment, such as movies or theatre. A
fourth group formed to work on the quiet contest between

grade levels. These four groups planned to work out their
solutions and then test them by measuring the sound level
in the cafeteria when each alternative was being tried.

The class discussed the various solutions and the prob-

lem with each that needed to be solved.1 They, were con-

cerned about how the Music Group could iurvey the school to

1.3$
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find children's preferences for music. The problem of
obtaining record players and.records was discussed. Stu-

dents were also concerned that some forms of entertainment
created,by the Entertainment Group might make people,stay
in the cafeteria after they ate, leadingto a crowding prob-
lem(

Problems with the Contest Group's solution were also men-
tioned. To compare grade levels, seating would have to be
rearranged so that everyone in each grade level was sitting
together. Questions asked included: Should children or

adults be the judges and what would be the criteria for
judging?

Each group chose someone to take notes on group discus-
sions as well as a representative to a:- permission from the
principal. During the next few weeks L., children worked
primarily in groups, although we met per. idically for class

discussions.
The Rules Committee conducted their interviews of adults

supervising the cafeteria and discovered about ten rules
for behavior. They made three posters stating these rules
and put them around the cafeteria for other children to see.
When their tasks were completed, they combined with the
Poster Committee to make posters requesting people to be
quiet in the cafeteria.

The Poster Group worked on several original designs for
posters. Many of the ideas were quite elaborate and in-
volved springs coming out of the cardboard, cutout figures,
etc. (See Figure C3-4 for the groups' list of ideas for

posters.) Below is a diagram of the first poster to be com-

pleted:
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When the Poster Group had completed its posters, the chil-
dren worked on the problem of measuring noise levels with a
sound measuring device. Before we could actually use the
sound-level meter for our testing, we had to return it to
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the county. Since wecould not locate another, we decided
to take the adViCe of our district media specialist and use
the VU-meter on a schOol tape recorder. I explained how

the recorder worked tO the group and the children practiced
using it.

The Music Group still hoped to take a aurvey of chil-
dren's preferences for music (as suggeited earlier in a

class discussion). The children felt that choosing songs

might be a problem because sixth-graders would like dif-
ferent kinds of music from first-graders. They decided to

make a list of all the records they planned to bring in and
to ask each child to mark his/her first, second, and third
choices. Then someone temembered that first graders wouldn't
be able to read the survey, and the group decided they wouId

read the choices to theM. However, the list had grown to

140 records, and the children realized that reading a list

of this size would be iMpossible. At my suggestion, we
tried out the survey on the.class to find out what other
children thought of the records selected. We discovered

that only six out of fifty-two songs were-known to nearly

everyone.
After considerable discussion the group decided to give

up the idea of taking a survey. They planned to play a

Variety of records and te simply observe which ones seemed
to make children talk less (and listen more), but they never

got around to it.
The children spent several sessions discussing how to set

up the record player and speakers in the cafeteria. They

also divided into teams for operating the record player dur-

ing their trial period. The children in this group did not

'work very well together, but they remained interested in
their purpose even when it meant missing recess period and

lunch hour to set up and dismantle the record player and

speakers.
Two girls in the Entertainment Group worked on papier

mache heads of Charlie Brown and Snoopy for committee mem-
bers to wear while walking around asking children to be

quiet. The sane girls also wanted to put on a puppet show.

One boy's father offered to lend.the group a video camera

so that they could tape Saturday morning,cartoons to be

shown during lunch. The children hoped that.if they re-
peated the same cartoon for each grade leVel, no one would

want to stay to see it again; then the cafeteria would not

only be quieter but would not become crowded.
To find out how long the movies needed to run, some chil-

dren in the group borrowed stopwatches and timed the children

1'1.1
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from each grade eatinglunch. They also wanted to time
children in the lunch line but never completed collecting
this data. They did complete the taping,of some cartoons
to be used as entertainment during their trial period.

The Contest Group at firstwanted-their quiet contest to
run several months, but when we discussed our plan for try-
ing out the four different solutions, they settled on a one-
to two-week experimental period. They decided that they
should tell children when the contest was going on. Choco-
late milk or ice cream was planned as the prize for the win-
ners.

I advised them to check the chocolate milk idea with the
cafeteria staff. Much to their.dismay the head nutritionist
said that no one could have chocolate milk. She told them
the cost of buying it for prizes, and the children agreed
that they could not pay for it themselves. (They didn't
think of raising funds as a class.) We discussed other
types of rewards, and they decided that our prize did not
have to be something to eat.

The children made two large drawings of our Heatherwood
Hero (mascot) out of cardboard and magic marker. They
planned to give one to the winning class of the quiet con-
test for the lower-grade levels and another to the upper
grade-level winners along with another reward that they Still
had not determined. They also voted to have one girl in the
group announce the contest over the intercom, but the girl
declined. Another child volunteered to do it and received
permission from the group. The children in the committee
established a list of rules for the contest to be read over
the intercom. (One child's copy of the list is shown in
Figure C3-5.) The students also wOrked on signs to be put
on each table indicating where each grade level should sit.

I showed the tape recorder and the VU-meter to this group
as well as to the others. I explained how to use the scale
on the instrument and how to handle it carefully so as not
to damage it. As they were concerned that the meter might
fluctuate widely, they planned to take a reading each minute
for ten minutes and average their readings. After ten min-
utes, they would take readings for the next grade level
entering the cafeteria. The children made the chart shown
in Figure C3-6 to use while recording their data.
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We decided that we needed to take readings of the exist-

ing noise level in the cafeteria before beginning the trial

runs of the four aplutions. We planned to test each solu-

tion and measure the noise level for a week. The order of

the groups was as follows:*

First week -
Second week
Third week -
Fourth week

Ruletrand Posters
- Music
Contest
- Entertainment

As a class, we discussed how the readings should be taken.

We decided on a procedure similar to the one suggested by

the Contest Group, but we decided to take readinga every two
minutes instead of every minute. Since a class entered the

cafeteria every ten minutes, there would be five readings

for each class every day. Thus, readings would be taken

between 11:30 A.M. and 12:30 P.M. Stopwatches would be used

for recording times at which readings were taken.
Before starting their readings, the Rules and Posters

Group set up their equipment in the cafeteria. The micro-

phone was suspended from the ceiling in the center of the

*The children might discuss
could affect the outcome.

over effects? Would there
Group went last instead of

how the order of the groups

Do sone solutions,have carry-
be a difference if the Poster

first?--ED. IA
A-0



room so that it would pick up noise from all areas. The
recorder wai placed in the Liras, reserved for coats and
parkas. The children began timing each grade as it came
into the cafeteria and took readings every two minutes un-
til the next grade came in. This way, they hoped to have a
fair selection of readings of ihe sound level over lunch
hour.

The dial on the children's VU-meter looked like this:

0

r)"

34-

Unlike the sound-level meter loaned in the county, the
VU-meter dial had numbers that were relative, not absolute.
They could be low or high depending on how the dial was set.
Repeatedly, Ti stressed the importance of keeping the dial
on the same setting so that our readings would be accurate.
(Even so, we later had to discard some data because the
dial setting had been changed.)

We hid our dial set so that most numbers fell in the neg-
ative end of the scale. The lower the sound level, the
smaller the number (e.g., reading of -10 meant a lower level
of sound than a reading of -5). Here is one set of data
collected by the Rules and Posters Group while they were
still testing sound levels in the cafeteria before the trial
of their solution:

Grade 1

Monday

11:30 -10

11:32 -10
11:34 - 5
11:36 - 7

11:38 -10

We debated what to tell other children about our testing.
The students did not want them to know what we were doing
for fear that they would make more noise than ever. We
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decided not to invent stories but to tell them we were test-
ing and.would explain our results later.

While the Poster Group was collecting sound dentin the
cafeteria, we were asked to give a presentation to the

Boulder P.T.O. We decided to have each group elect a rep-
resentative to tell the parents about the groups' solution.
Two additional people were selected (from the Rules and
Posters Group) to explain our VU-testing procedures. The

representatives prepared for their presentations by writing

a summary of the group's activities so far.

After the presentation, we reviewed the data collected

by the Rules and Posters Group. We decided we would take
averages of readings collected and compare then for each

solution.
The children tried ttieir four solutions over the rext

month. The trials went unevenly: some solutions wefe ob-

viously working better than others. The Music Group had

the biggest problem. On the first day that they played
music in the cafeteria the aides complained about the noise.
We discussed the problems as a class and came up with the

following suggestions:

1. Change the style of music
2. Find songs the little kids like

3. Make a sign sayine*,Requests"
4. Change the physicarArrangement of the

record player and speakers

This group of boys did not readily accept suggestions,
but they tried some of these ideas the next day. However,

the aides still felt that it was too noisy and disorganized
and that the children in the group were uncooperative.

At this point I told them that they would have to come
up with a solution that the aides agreed to before they

could try again. After a few minutes of debate they decided

to give up on the music solution after only two trials.

(The group's chart from one of these trials is shown In

Figure C3-7.)
The Contest Group had a special problem. Because they

were comparing sound levels of different grade levels, they

needed to be as accurate as possible while measuring each

grade. They hoped that the staggered schedule of the dif-
ferent grades would help them determine how much noise each

grade ,Ags making. They also considered moving the micro-
phone around to different sitting areas so that it would

be closer to the noise source, but decided that their read-
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ings would be less accurate than when the microphone was

kept in the same place.*
The children in the Contest Group decided-to sdrvey the

teachers.in the.school to find out which prize (of four
possible choices) they felt would be best to offer the win-

ning class. The survey, which they dittoed and distributed
to the teachers, is shown in Figure C3-8. The children de-

cided from the results of the survey to reward the class
that made the least noise by showing a moVie.

The Entertainment Group found that experiments with car-
toons went well although they could not obtain large T.V.

screens to set up in the cafeteria. Instead, they used's.

tiny T.V. set that had a 7" x 7" screen, During the first

trial they decided the screen was a problem ,because children

crowded around it, and they stopped the trial after fifteen

minutes. However, the children explained the sitdation to

the rest of the school in an announcement over the intercom

(see Figure C3-9) and thus enlisted the cooperation of other

students. They were able to continue their trials nithough

a larger screen could not be found.
Before the Entertainment Group had completed collecting

data, we discussed the numbers the children had recorded on

their noise level charts. Since the figures were both

positive and negative, we first reviewed the number line and

plus and minus numbers. We talked about how you jump ahead

in the number line for positive numbers and back for nega-

tive numbers.
We started analyzing our data by examining the various

cha7ts. The Nusic Group had quit after.two days and the

Con62ct ,Group had taken three days' readings with the VU-

meter dial set wrong (all the readings were -20), but ve

decided that we would use all of the correct data that was

available.
The children began totaling all the VU-readings for each

day. We talked about the fact that they were taken accord-

ing to grade level, but we decided that only the Contest

Group, which had to choose the quietest class, needed to

compare data among grade levels. The children in this group
added the readings for each grade level first and then added

these together to find the daily total.
As they added, the children found that for some days

there were more measurements than for others; thus totald

between groups and within groups were not comParable. We

*The children might draw a sketch of the lunchroom to com-

pare the distances.of the microphone to the various sitting

areas.--ED.
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discussed what we should do in this case. Some children
-wanted-to count only measurements taken until 12:30 P.M.,
but I explained that they could take averages that would
give us numbers that could be compared. We practiced by

finding an average on the board, and then the children
worked on their charts in groups.

We finally completed our evaluations during the end of

May. After finding daily totals and average sound levels
for each day, we chose the loudest and the quietest for each

group. Below are the loudest and quietest readings recorded
by the four groups over their trial periods (as totals, not
averages):

gilletest Loudest

Rules and Posters -116 - 7

Music -199 -140

Contest -199 - 20

Entertainment -377 -312

Our evaluation showed that the entertainment solution
seemed to keep the noise level in the cafeteria lOwer than
the ,other groups' solutions. The "quietest" chart from
this group showing meter readings and running totals is
shown in Figure C3-10. We decided to continue taiiing
urday Morning cartoons and showing them during lunch hours

for die remaining eleven,days of school.
The Contest Committee found that the second grade,and the

fifth grade had won the contest by being thequietest the
most number of days-during the sound-level. testing.* The

children obtained a movie catalog from the librarian and
ordered a Walt Disney film to show the.children from these

grades.
During a discussion about taping cartoons I brciught up

the issue of the legality of taping movies. The children,

however, felt that it was too late to do anything about this
issue in the remaining eleven days of school.

*The 'children might show this graphically by making a histo-

gram of the results for each grade. A comparison of the

histograms would show which grade was quietest.-ED,
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4. LOG-ON'EATING IN SCHOOL

by Kathryn McNenly*
Allen Street School, Grades 5-6

Lansing, Michigan
(September 1975-June 1976)
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'ABSTRACT
Children in this sixth-grade class workedon the Biting

in School challenge every mbrning spiting in late Septemher

and-continuing until the endbf the school year:. With the

help and-support of the principal, the children took over

the operation and management of the federally-funded break-

fast program for the.school. Working in-comMittees, they

set up the tables, foOd, and,,eating utensils in the,morning,

operated the breakfast line,bleariedup after breakfast,

ordered food supplies, and handled the monetary transactions.

The children constantly evaluated their Fork and tried-to

correct various problems that ardsei They ordered and-re-

ceived a new-cooler for keeping mijk,devaloped,a system-for

determining amounts of food to order by estimating'nuMberS
of breakfast eaters, and eliminated unpopular juibes-and

Pop-Tart flavors by-counting wasted fobd andtaking?Trefer-

ence surveys. The children"Fere-discouraged-bg governmental
regulations-in their efforts tO improve-the nutritiona1
quality of the breakists'i and;they could:pot gethot break=.

fasts because of the lack Of facilities at the.school. They-

received many complaints About dirt andhair in the fOod-and

wrote three letters to the cereal manufacturer: In the

spring, they went on a tour of-the cereal factory and inter-

viewed a representative who told-them that the food was

clean by U.S. Government standards. Because of tbe-chil-

dren's efforts in running the prc4ram, the school became the

prototype of the federally-funded breakfast programs in

Lansing, and a-film was made Of interviews with, children,

the princilml, and the teacher.

Before-the school year started, I had already identifie4

the federally-funded breakfast program as a pessible-focal_

point for an gating in School challenge. The program, funde&

under Title I, provided ,(1)- free.breakfasts forchildren
from low income families, (2) breakfasts it reduced ratew
for children from families with slightly hieler incomes, and

(3) seventy-five-cent breakfasts for anyone else who wanted

them. The program had been new to the school the previous

*Edited by USMES-staff



year. I thought that the children might help it function
more smoothly if they had some input, ahd so I decided'to

intrqduce this idea to my class.
I began the unit by asking the class: "How did break-

fast go this morning?" There was a lot of mumbling that I

couldn't decipher. When I asked individual children, we

came up with a list of complaints:

no milk
terrible juice (tangerine juice)
graham crackers were soggy, stale, or dry

clean-up was a mess
someone slopped a whole bucket of water on

the floor
too noisy
kids behaved badly
crowded
not well-organized
not enough help

Because of a stigma attached to reporting low incomes,
only eight children in my class had returned slips and were

receiving-free breakfasts. One child paid 75 and two

"safeties" (helpers) received breakfast free for their aid.

This left about two-thirds of the class uninvolved in the

breakfast program and not very interested. I decided that

a direct introduction of the challenge would be most likely

to elicit a response. After I asked them how they could
improve eating in school, there was some interest in becom-

ing involved.
By the next session, more slips had been returned, en-

titling five additional children to free breakfasts. Three

nonparticipating children had volunteered to observe during

the last class and two more safeties were helping with serv-

ing and cleaning up. We started the session by discussing

the previous day's menu. Breakfast had consisted of Apple-

jacks cereal, milk (some said too warm, some said too cold),

and the "unfavorite," tangerine juice. The following

criticisms were made:

1. Not enough to eat
2. Not enough time to clean up

3, Too much unwanted juice left on table

4. Clean-up was disorganized

5. Kids and safeties ran around too much
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The next day's menu consisted of Fruit Loops cereal,
milk, and apple juice. The problems were:

1. Not enough milk to go around
2. Thrown away milk was all over the floor
3. Ms. Y.'s kids 14.1re terrible

4. Kids wouldn't get in line after breakfast
5. Kids at other tables pulled your hair
6. Too many.kids come at one time
7. Wednesday was supposed to be peanut butter

cookie day (no cookies)
8. There aren't going to be any Pop-Tarts this

year (rumor?)

9. Too many safeties downstairs
10. Too noisy in the gym (where breakfast is

served)

11. Hands that serve the food aren't very clean

While we were discussing these problems, some possible
solutions came up. One child suggested that classes should
enter the gym at five minute intervals to prevent the crowd-
ing problem, but the class decided this would take too much
time. A student who had not had USMES the previous year
suggested that we take a survey to find out what kids would
eat. This idea was greeted enthusiastically by children who
saw it as a way to banish the unpopular tangerine juice and
to reinstate Pop-Tarts and peanut butter cookies. All in
all, I felt encouraged by the interest shown by the class
and began to feel that they saw the breakfast program as a

real problem.
During the next week, we continued to collect:aierva-

tions and to listen to complaints from other children.
After reviewing two more days' menus, one child suggested
that we start doing something. The rest of the class seemed

to share his impatience. After further discussion the chil-
dren decided we didn't have enough real information about
how the program was run. They decided we should invite the
principal, Mr. Henderson, to the classroom to give us these

facts.
Another point was brought up during this meeting, for-

tunately by the children themselves. Six children in the
class had already been removed from helping with the break-
fast program because of boisterous behavior (apparently,
knocking over tables and throwing dirty sponges at one

another). The children realized that if they were to be
responsible for running the program, they would have to
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learn to control their own behavior. They decided to be

well-behaved between 8:45 A.M. and 9:15 A.M. (One student

suggested taking an oath, but they tabled this idea until
they could be sure they would be allowed to run the program.)

Before the principal's visit to explain the program to
us, we discussed some of the things we needed to learn about,

such as food ordering, handling money, placing long-range
orders, and dealing with problems. Since the children did

not know how to work well in groups, they wrote down ques-

tions to ask the principal-individually.
During the next session, the principal cameto talk about

the breakfast program. He started by explaining that the
program originated in 1974 as a means of helping children

get a better start in the morning. He explained that there

were three foods served each morning: (1) milk, (2) juice,

and (3) cereal or cereal substitute. The program was being

directed by someone from the high school and junior high

school. He said that the supplies purchased so far--twenty-
five cases of cereal, twenty cases of juice, and one case

of graham crackers--had lasted one month. Milk was ordered

from the dairy twice weekly; the amount ordered was calcu-
lated from breakfast orders, with an additional case to

guard against spillage or spoilage. Each Monday, teachers

recorded free and paid breakfasts for the week. The milk

orders were reported weekly to food services and all milk

receipts turned in.
The principal told us that he would be delighted if we

took over the program, including ordering, collecting money,
and depositing it in the local branch of the bank. All of

the duties of the secretary and himself and some of the
duties of the custodian would then be absorbed by us.

During the rest of the session, the principal fielded
questions from the children. Some of the discussion went

as follows:
STUDENT: How do you order milk?

PRINCIPAL: Check the milk against the daily consumption

and look at dates on the cartons. When you run low, call

the dairy immediately and reorder.

STUDENT: What if it's late or sour or frozen?

PRINCIPAL: That's something we'll all have to work on

with the dairy. They haven't been good so far.

STUDENT: What do you eat when there's no milk?

PRINCIPAL: Try cookies or graham crackers and juice.

Most kids seem to like this. You'll just have to develop

emergency procedures.
STUDENT: What about bad kids?
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PRINCIPAL: The person who monitors kids can't be beating
on them. Sure, they shouldn't act silly, but they do.
You'll have to find ways to stop that by treating them the
same way.you would want to be treated.

Other questions about discipline problems arose. The
principal stressed the importance of being fair to both
sides in a dispute and offered his assistance in eitreme
cases. The children also inquired about payment and order-
ing. He explained that once the money was deposited in the
bank, there was an automatic draw. Food must be ordered a
week in advance so that it would always be delivered on time.
Ordering was based on a six-week usage period. If there
were not enough food, anyone who had paid but could not get
breakfast was to be given credit.

After our talk with the princpal the class voted twenty-
eight to one in favor of taking over the breakfast program.

The next session was spent dividing into groups to work
on the administering and daily functioning of the program.
At the beginning our activities were as follows:

Readying--pouring juice, separating cups, getting
milk from coolers, putting out food (four students)

Starting--card making, food passing (four students)

Ending--in charge of lineup, throwaway, walk-out
(four students)

Cleanup--disposing of trash, washing tables,
putting tables against wall (four students)

Problems--policing behavior, breaking up fighting,
speeding up line (whole class would do this)

Ordering--ordering and reordering, surveying for
food preferences, checking supplies, etc.
(four students)

Money--collecting, counting, room deposits (four
students)

When groups and tasks had been determined, the children
-decide& that.they-would-start with the part of the program
that applied to eating rather than paper work. This would
ease them into the management of the program slowly. The
question of whether or not we could switch jobs came up,

1
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but we left this decision to be made after we felt more

experienced.
On the first day of operating the breakfast program, the

groups involved in setting up, processing cards, passing out

food, and cleaning.up began work at 8:10-A.M. When we met

at 10:30 A.M. io evaluate the experience, many complaints

arose. Chilaren had been angry because some of the milk-was

spoiled. Someone then remembered we were supposed-to check

the dates on the-cartons. This turned out to be the respon-

sibility of the 'Ordering Committee. (When they checked,

they found that 16 out of 445 cartons Were marked October 13

instead of October 18 and were therefore not to be served.)

We also discussed what to do when juice was returned because

it was so unpopular. They remembered that the Ordering Com-

mittee was responsible for taking a preference survey to

find out what juices people liked best.
All the groups had some complaint to make. The clean-dp

crew had trouble closing up the tables. The group respon-

sible for setting out food criticized other children for

grabbing it. The Readying Committee needed more milk cool-

ers. The card processors complained about students who
played around with their cards and wouldn't show them.

We discussed various solutions to these problems as they

arose. The students felt strongly that we needed to make

rules and enforce them. They decided that when they MaCie up

a list of rules and penalties, copies should be posted in

each classroom participating in the breakfast program.

Other problems we felt might be Solved-by additional chil-

dren working on a task or simply by everyone growing more

accustomed to the situation.
Before we quit for the day, the Readying Group tallied

the amount of cereal, milk, and juice consumed and sent this

information to the-principal. The Ordering Committee inven-

toried the stockroom. Their list is shown in Figure C4-1.

We had another evaluatiOn period after breakfast the next

day. The children were pleased that they'had cut eleven

minutes off the total time for preparation, serving, and

clean-up. The problems on this day resembled those from the

previous session: On the whole, therewere fewer problems
and most of the minor ones seemed easy to solve.

The children kept track of food consumed each day by,

noting how much of each item was put out and how much re--1,

mained at the end of the day. The cereal record for the

second day is shown in Figure C4-2, and the milk record for
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the third day is shown in Figure C4-3.*
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Figure C4-3

The'following week, the class was given another break-

fast problem to solve. The kindergarten children were not

*The children might keep these records and later check to

see whether variations in usage were due to frequency of

serving certain cereals or juices, certdin combinations of

juice and cereal, or day of the week.--ED.
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participating in the program in the basement but were re-
ceiving food in their own room. The aide had been lugging

food upstairs for both the morning and afternoon sessions.
Often the kindergarten endea,up with sour milk ana,odd lots

of food. A great deal of preparation time was neeaed for
opening cereal and milk ,and pouring juice. The kinaergarten

teacher asked if we would like to help out.
The desire to volunteer seemed overwhelming. When we had

the correct times (8:15 A.M. and 12:15 P.M.) and had found
out how many volunteers were needed (two), we had to dedide

who would be the lucky helpers. Eighteen students wantech

' the job. Certain qualifications limited the number, howeVer.
We decided that only people who could arrive early and were
not ahead)", working on the breakfast program should be al-
lowed to help. This narrowed the list to nine children. We

selected two children and one alternate to help each kinder-

garten class.
The Ordering Committee began meeting on a regular basis '

in late October. After working out their plans in group
meetings, they presented them to the rest of the clasi.
They wanted to survey the-breakfast-eaters each week to-find
out what foods were preferred. Sinte no.one-offerea objec-
tions, I asked if they would be able to reorder each week.
After checking with the office they found out that orders
had to be taken about three to four weeks,in advance. The

next plan was to think up possible selections and to take
only one survey. We decided to get back to this later when
they had worked out more of the details.

The Ordering Group had also taken a food inventory and
decided that there was barely enough food to last the fol-

lowing week. Only two cases and three packages of Sugar
Peps, one-half case of Sugar Smacks, two cases of graham
crackers, and two cases of Pop-Tarts remained. Alter re-

porting these figures to the class, they met with the prin-
cipal to work out the amounts of food that should be ordered.
Much to their surprise, the children were not only allgwed
to,make up the new order but were asked to phone it in to
the purchasing and food services department. The principal

also suggested that they phone the local branch of the bank

and-check the balance in the-breakfast account. The chil-

dren-were thrilled by this responsibility. When they re-

turned to class, they described their experiences to the rest
of us. A copy of their order is shown in Figure C4-4.

During the next several sessions the class made a syste-
matic attempt to identify problems and ccrrect them. This

evaluation process continued throughout the school year and
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was important to the successful maintenance of the breakfast

program. Sometimes groups,spent a whole class session de-
scribing problems and receiving suggestions an how to cor-

rect them.
The group in charge of getting things ready in the morn-

ing complained that the custodian didn't always get the food
out of the refrigerator on time in the morning, that the
tables were sticky from the night befdre, and that they were

bothered by people snitching food (including teachers).
This group had a lot of internal dissehsion and it took a

EvIn time. -k).1 110 down Atte Tiv, long time tomork out solutions. Finally, we decided on the

following policy:

stuF .t5r;t there,.

A. PO evo7k fooci

3. 511161/ cb1ts

Li. MA poppers

5. \Josft. -Cocci

b.K%),Anryt. inIV\e criri

SoSeiys came in -the. Cp1P1

latt tegters

q Peo* snecktirl utrcks

lettchcrs to,k;oi coad

I. to nuen no SE n +it gyrn

feople,
Figure C4-5

1. Make sure everything is ready the day before.
Cheacon foodmilk, juice, cups, spoons, can
openers, and tally sheets.

2. Check inventory with the Ordering Committee.
(The Ordering Committee volunteered to keep
the Readying Committee informed if they, in
turn, could be informed of amounts of food

consumed daily.)

3. I would be called to chase out safety patrols
snitching food if they didn't leave after one

warning. (This lasted until a better system

of discipline developed.)

The children in the Cleanup Committee insisted that they
were scrubbing off the tables at night and therefore they

couldn't be sticky. The complaints persisted until the
spring, when the janitor informed the group that it didn't

matter how much disinfectant they used if the sponge was

full of orange juice. After experimenting with several
sponges in various stages of being rinsed out, the children

agreed that he had a point. From then on the tables were

generally cleaner and the Readying Committee's troubles

lessened.
The'Serving Committee had complaints similar to those of

the Readying Committee--discipline problems, spilled and
spoiled food, not endugh food, etc. A list of gripes from

both committees is shown in Figure C4-5. SAme of the Serv-

ing Group's problems were solved simply by geeting more help.

One of their biggest complaints--other'kids "snitching"

food--was eliminated bY rearranging the.serving line so that
desirable items--cookies oipA-Tarts--were placed near the

monitors. lk)i)
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The Ordering Committee was the most resourceful in solv-
ing their own problems as well as those of other groups.,
One recurring problem was that of spoiled milk. The two

coolers, dating from 1956 and 1957, were very, ineffectual in

keeping the milk cold. When breakfast eaters returned a iot
of spoiled milk, the servers had-to go backi_nto-the refrig-
erator for more; meanwhile, students grabbed cookies from
the unattended line. Much milk was wasted, and the children

often ran out. To solve this problem, the children in-the
Ordering Committee persuaded the school administration to
buy a new cooler which kept the milk much better than-the
previbui ones.

The-Ordering Committee had the intricate task of figuring

out how much food to order. They developed a method using

the numbers of people who had eaten breakfast during the
previous week (since breakfast orders were taken weekly by

the teachers). The children called their estimate the Par-
ticipation Projection Ratio and used the following formula
for determining it:

Participation Projection Ratio =

Number of free breakfasts served (standard)
+ 3 (estimated number of new participants)
- I (estimated number of dropouts from program)

+ Number of paying eaters (usually 20)
+ Number of partially paying eaters

(not stable; 25 in total but they figured
that only about 12 actually ate.)

Although they added extra food in case of wastage, the
children were usually low in their estimates. They often

forgot to include themselves, as they usually Ate breakfast

in return for helping out. Some of the childten continued
to snitch extra food, which also led to shortages. This

problem continued to the end but was still less serious than
before the children began running the program.

One day the children who were setting up found that the
cereal had arrived in three-ounce old fashioned cereal boxes
with perforations in the cardboard instead of the usual
seven-ounce cereal bowls with tear-off foil lids. They in-
formed the Ordering Committee, which went to the gym to see

what was happening. Here is what the children observed:

1.. Most of the kids don't know how to open

these packages.
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2. The wax paper inside usually rips apart and

the milk gets all over.

3. There's more milk than there is cereal, so

it overflows.

4. Everybody got mad.

5. Everything was a mess.

After meeting with the administration, the children
checked the rest of the order. They discovered that all

the cereal was in the same type of packages. The Ordering
Committee called Purchasing.and received a promise that it

would be picked up and replacea. Then the children carried
it to the delivery door where it was picked up by 3:00 P.M.
the same day. New cereal was delivered tr lollowing day.
To compensate for the time lag, Pop-TartsWere served the
next morning.

Because they had so many other tasks to do, the children
in the Ordering Group asked the Serving Group to survey the
breakfast eaters in order to find out which foods were pre-
ferred. The Serving Group began by observing which juices

were the most popular. Ordinarily, one type of juice,was

served for a whole week. The children requested thal the

five kinds of juices--apple, orange, pineapple, grapefruit,
and pear nectar be qerved on successive days during one
week so that they could count the number of children that

took each kind. (The unpopular tangerine and tomato juices

had already been eliminated from the menu.) Each day, when

the juice was served, the children counted how many children

took it. They discovered that very few people took grape-
fruit juice or pear nectar, whereas many people took orange,
apple, or pineapple juice. Later, the children handed out

written preference surveys to the breakfast eaters while
they were being served, asking them to check their favorite

kind of juice. They found apple juice to be thelmost pop-

ular; orange and pineapple were about equal in popularity.
The children decided to ask the Ordering Committee to order
only these three juices and to order more apple juice than

orange or pineapple.*
The Serving Committee also sent around a preference sur-

vey for Pop-Tarts. They discovered from the results that

*The children might draw a bar graph of the results of the

survey.--ED.
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chocolate Pop-Tarts were the most popular; strawberry and
blueberry were also popular whereas cinnamon ones were

universally disliked. Later in the year, however, the chil-

dren decided to try two new flavors: vanilla and Dutch

apple. Much to their surprise, they found that these two

flavors were at least as popular as chocolate, and they con-
tinued to serve all five.

Since discipline continued to be a problem, the children

decided to establish an Ad Hoc Rules Committee to make up
ruled for student behavior. The committee developed seven-
teen rules and presented them to the class, but the rest of
the children wanted the list narrowed because "there are too

many rules anyway." The children revised this list several
times (see Figure C4-6 for one revision), but each time_ the

class felt it could be more concise. Here is an account of

one conversation:
"I hate that dumb one about no talking."
"Yeah, everybody has to talk."
"Well, the Serving Group said to make a rule about noise,

so we did," a committee member replied.

- "Can you find any rules that mean about the same thing?"

I asked.
"Pushing, shoving, being good in the halls, and not

running around in the gym."
"Can't you change throwing cereal and messing up and

throwing away your containers into one rule?" someone else

asked.
The final revision had seven rules. An eighth rule re-

quested students to obey the rules and a ninth rule stated
the punishment that the children had received permission to

give: dfter one warning an unruly student would receive a

demerit card against him/her.
The children posted the rules in the participating class-

rooms and the gym. The Rules Committee developed a skit for
the ptimary grades that explained each rule by showing the
wrong way to do something followed by a demonstration of the

right way. For example, they vigorously stomped on milk car-
tons (the wrong way to dispose of them), and then put milk

cartons carefully in the wastebasket (the right way). Some

of the children may have felt that the wrong way looked like
more fun, but they were impressed by the possibility of

punishment. The group was reluctant to perform the skit for
other grades, as they felt it might seem too juvenile for

their peers.
The children discussed how the rules could be enforced in

the breakfast room and developed a new committee in charge
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of discipline. The committee was abolished, however; pub-
licizing the rules and better monitoring of the breakfast
line greatly improved behavior, and the class felt that

discipline was no longer necessary.
Before Christmas,'we held an evaluation of the work we'd

done so far. The children were basically pleased with the

program for the following reasons:

1. Mr. Henderson (principal) is happy with it.

2. We got rid of most of the "yuckiest" stuff
(tangerine juice, tomato juice).

3. We got a new cooler.

4. The Community Involvement Committee wrote us
up and said we're doing a fine job.

5. We don't have as much waste as we used to have.

6. There is better service from the food companies.

7. Most of the committee people do good work.

8. We solved most of the problems we used to have,
like sour milk, stealing, and ticket teasing.

9. Breakfast is shorter than it used to be.

10. The kids who eat down there seem to be acting

better.

11. We run it without any teachers or the principal
helping.

The only criticisms were offered by a new girl, who said
that she had studied nutrition in her old school and knew
that cereals made with sugar were bad for you. She chal-

lenged the children to do something about the nutritional

aspects of the breakfast program.
After Christmas, while I was out on sick leave, the chil-

dren called in the Public Health Nurse and asked her about
the nutritional value of the breakfasts. She told them that

the government regulations on the breakfast program required
a certain amount of calories, not vitamins, and that the

sugared cereals and cereal substitutes met these require-

ments. She admitted that the breakfasts could be better'but

told the children that nothing could be about it. The

children were greatly disappointed. At this point, some of

the children who were reEeiVing free breakfasts in return
for helping with the program decided to start eating at home
again so they could be sure of getting nutritious food.

The children also met with failure when they tried to get
hot breakfasts during the cold month of January. They were

told by the administration that Food Services could not
handle 147 hot breakfasts and that the school (which had no
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cafeteria) could not keep that much food warm for over an

hour. The children were discouraged. However, warmer

weather in February made hot food less important to the
breakfast eaters.

One day in late January members from the Serving Group
brought up a returned Pop-Tart that had a large plastic
tape, hair, and white and dark hard nodules in it. They

told the class that children often returned Pop-Tarts with
hair or hard pieces in them, but they felt that this one was

the worst. We discussed the consumer research angle, and-

the children decided to write the cereal factory and enclose
the Pop-Tart. Two of the children wrote letters. The first

was a letter of general complaint, Including the following
comments:

1. many poorly packaged cereal packs
2. Pop-Tarts often had,hair and "hard things"

in them
3. suggestions for better food preparation

a. wash hands
b. wear hairnets
c. make sure aprons are clean

d. make sure equipment is clean

The second letter was to include the Pop-Tart, but it was
lost (and presumed eaten) at this time. The student sent

the letter without Exhibit A. At this time I went on a
health leave, and a month elapsed with no word from the ce-

real factory. In March, the student who had sent the first
letter reminded the class that we hadn't received an answer.
A class letter was sent immediately, but still no answer

came.
At the end of April my class went on a joint camping trip

with another class. During our stay at the camp we decided

to pay a visit to the factory that made cereal and Pop-Tarts.

The tours were highly structured and the guide obviously
told us the same things as other groups. A group of five

children from my class who had appointed themselves spokes-
persons for the group requested to see the manager about our

cereal and Pop-Tart complaints. The children were at first
told that the tour didn't include this, but when I told the
tour guide about our letters and lack of response, we were
told that the shipping supervisor was not available but that

we could talk to a representative.
At the end of the tour, three members of the committee

and several members of the other class were in my group, who

1-/4



interviewed the representative. The children first asked

why our letters had not been answered and were told that the
company received a large volume of mail and that the letter
had probably been overlooked by accident. The children

asked several questions about the things they had seen on
the tour. Then someone mentioned the Pop-Tarts with the
hair and dirt in them. He responded that the factory was in-
spected constantly for violations of health and safety mea-
sures by federal inspectors and that they had always received
an excellent rating; in fact, it was because their factory
was so clean that they could give us tours without endanger-
ing the product.

Since he hadn't focused his answer on the question, I
asked him directly why the Pop-Tart had dirt in it. He ex-

plained that government guidelines allowed for a certain
percentage of rodent hair, human hair, and other extraneous
materials and that their product contained far less than the

amount permitted. However, he said, there were always a
few products that escaped the company's inspection teams,

One child mentioned that we had seen two defective bowls
of cereal packaged for institutions go past the inspection
point on our tour of the factory. The company representa-
tive replied that we had observed only one of many check-

points.
Then one child asked if the commercial products sold on

shelves were treated with more care than the packages that

were sent to institutions. The representative said, "Of

course not." The children completed the session by asking

other questions not related to the unit.
The net result of the visit to the cereal factory was

that the children felt that they had had a good dialogue

about consumer products. They all accepted their six-packs
of cereal and considered the time very well spent.

The breakfast program continued to function well through-

out the rest of the year. The children sometimes changed

jobs and added new members or dropped unproductive ones, but
they were basically happy with the committees as they existed
and decided against a major task switch. The only complaint

was that other children did not get to help the kindergarten

class with breakfast; the kindergarten teacher had requested
that the same children continue to help because they were

doing a good job.
In January, when I was out on sick leave, an evaluator

from Chicago, came to visit. She was so impressed with the

breakfast program that she suggested that the Allen Street
School become the prototype of the federally-funded break-

-13
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fast programs for Lansing. We found out that our school

had been selected for the following reasons:

1. We had a poor physical plant,
2. We provided adequate food units (based on

calories, not nutrients).

3. We had the least amount of waste and enthu-

siastic participation.

4. The program was totally operated by students.

The evaluator's report was received by the Detroit Legal
Services ind, with no warning, four people arrived on March 9
from Detroit to make a movie of our program. The movie was

to be shown in Detroit and used as a guide for setting up

breakfast programa in that city. The film consisted of in-

terviews with students who were eating, students who helped

on the breakfast committees, the principal, myself, and the

kindergarten teacher who was receiving USMES help.
After the film crew left, the children were walking on

air. They realized that they had spent several months try-
ing to improve eating in school and found themselves repeat-
edly falling short of their goals. We now saw that we had

created the best program of those evaluated in the Lansing

area. We had, in fact, been competing with ourselves.

-I 4
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D. References

1. LIST OF "HOW TO" CARDS

GRAPHING

Below are listed the current "How To" Card titles that
students working on the Eating in School challenge may find
useful. A complete listing of both the "How To" Cards and
the Design Lab "Haw To" Cards is contained in the USMES
Guide. In addition, the Design Lab Manual contains the list
of Design Lab "How To" Cards.

GR 1 How to Make;,a-Bar Graph Picture of Your Data
-GR 2 How to Shcw the Differences in Many Measurements of

the Same Thing by Making a Histogram
GR 5 How to Find Out If There is Any Relationship Between

Two Things by Making a Scatter Graph
GR 7 How to Show Several Sets of Data on One Graph

MEASUREMENT M 1 How to Use a Stopwatch
M 2 How to Measure Distances
M 9 How to Make a Conversion Graph to Use in Changing

Measurements from One Unit to Another Unit
M 10 How to Use a Conversion Graph to Change Any Measure-

ment in One Unit to Another Unit

PROBABILITY AND STATISTICS PS 2 How to Record Data by Tallying
PS 3 How to Describe Your Set of Data by Finding the

Average
PS 4 How to Describe Your Set of Data by Using the Middle

Piece (Median)
PS 5 How to Find the Median of a Set of Data from a

Histogram

RATIOS, PROPORTIONS, AND SCALING 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

t.,

*Now called Slope Diagram,
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New titles to be added:

How to Round Off Data
How to Compare Two Sets of Data by Making a 112,-Q Graph

How to Design and Analyze a Survey

How to Choose a Sample
How to Compare Two Sets of Data by Using Interquartile

Ranges
How to Make and Use a Cumulative Distribution Graph

How to Measure Sound Intensity

A cartoon-style set of "How To" Cards for primary grades

is being developed from the present complete set. In most

cases tit/es are different and contents have been rearranged

among the various titles. It is planned that this addi-

tional set wi11 be available early in 1977.
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2. LIST OF BACKGROUND pAPERS As students work on USMES challenges, teachers may need
background information that is not readily accessible else-
where. The Background Papers fulfill this need and-often
include descriptions of activities and investigations that
students might carry out.

Below are liited titles of current Background Papers
that teachers may find pertinent to Eating in School. 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. AB a result, many of the titles will change.

DESIGN PROBLEMS DP 13 People and Space by Gorman Gilbert

GRAPHING GR 2 Notes on Data Handling by Percy Pierre
GR 3 Using Graphs to Understand Data by Earle Lomon
GR 4 Representing Several Sets of Data on One Graph by

Betty Beck
GR 6 Using Scatter Graphs to Spot Trends by Earle Lgmon
GR 7 Data Gathering and Generating Graphs at the Sane Time

(or Stack 'Em and Graph 'Em at One Fell Swoop!) by
Edwar(iLiddle

GROUP DYNAMICS GD 2 A Voting Procedure Comparison That May Arise in USMES
7 Activities by Earle Lomon

PROBABILITY AND STATISTICS

RATIOS, PROPORTIONS, AND SCALING

PS 4 Design of Surveys and Samples by Susan J. Devlin and
Anne E. Freeny

PS 5 Examining One and Two Sets of Data Part A General
Strategy and One-Sample Methods by Lorraine Denby and
James Landwehr

PS 6 Examining One and Two Sets of Data Part II: A Graphical
Method for Comparing Two Samples by'Lorraine Denby and
James Landwehr

R 1 Graphic Comparison of Fractions by Merrill Goldberg
R 2 Geometric Comparison of Ratios by Earle Lomon
R 3 Making and Using a Scale Drawing by Earle Lomon
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3. BIBLIOGRAPHY OF NON -USMES MATERIALS

Resource Books for Teachers
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The following are references that may be of use in teach-

ing Eating in School. A list-of references on general math-
ematics and science topics can be found in the USMES Guide.
(Publisher's prices, where listed, may have changed.)

Association for Childhood Education International, Cooking
and Eating with Children--A Way to Learn. 3615 Wisconsin

Ave., N.W., Washington, D.C. 20016

Stresses need for healthy food and gives rtzcipes and sug-

gestions for involving children.

Biological Sciences Curriculum Study (BSCS). Investigating

'Your-Environment--Student-Handbook-.--

Contains section on noise and how it may be measured.

Explanations useful for teacherand older students.

Brandwein, Paul F., et. al. Concepts in Science. Teacher's

Guide Number 4. Harcourt Brice Jovanovich, Inc.,
Chicago, Illinois 1975.

First unit, "The Bounce of Sound," useful for teachers
when children's challenge relateg to noise in the lunch

room. Description of sound concepts and ideas about
sound proofing.

Callahan, Dorothy L., ed. Focus on Nutrition: Teacher's

Handbook for Nutrition Education, K-6. Massachusetts

Department of Education, Bureau of Nutrition Education,
School Food Services, 182 Tremont St., Boston, MA.

Write to the address listed for information on this book.
There is also a volume for Grades 6-12.

Group for Environmental Education, Inc. Yellow Pages of

Learning Resources. 1214 Arch St., Philadelphia, PA

19107. 1972.

Cootains descriptions of places such as a bakery, butch-
er's, food distribution center, and restaurant that might
be interesting to classes studying food acquisition and
preparation.

181
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Resource Books for Children

Health and Growth Program. Scott Foresman & Co., 1900 East
Lake Ave., Glenview, IL 60025.,

Unit on nutrition specially applicable. Program directed
towards teaching about physical and mental health of
people.

Society for Nutrition Education. Audiovisna1s fbr Nutri-
tional Education. Write to SNE at 2140 Shattuck Ave.,
Suite 1110, Berkeley, CA 94704.

Contains selected reviews of audiovisual materials from
_Journal_of_Nutrition_Education,_

Bayles, Frances. You Can Make GoodThings to Eat. Chil-

dren's Press, 1975. ($4.50).

Easy-to-make recipes, many developed by second-gradersl_
-Most of these don't require cooking and Could be made as
snacks in the classroom.

Center for Science in the Public Interest, 1779 Church St
N.W., Washington, D.C. 20036.

Nutritional Scoreboard. An in-depth discussion of nu-
trition and disease, suitable for older children,
($2.50).

Food Scorecard. An adaptation of above book for 9-12

year-olds. Sold only in bulk. (20-99 copies, 35o each.)

Creative Food Experiences for Children. Games and recipes'

that enliven food and nutrition study, ($4.00).

Cooper, Terry T. and Marilyn Ratner. Many Hands-Copking:
An International Cookbook for Girls and Boys. Thomas Y.

Crowell Co., Children's Books, Dept. SS., 555,5th Ave.,
N.Y., N.Y. 10019. ($4.46).

Forty recipes from all over the world. Contains section
on nutrition, safety, explanations and comparisons of'
measurements, and world map. Suitable for interOediate
children.
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Paul, Aileen. Kids Cooking Without ,a Stove. Doubleday &

Co., 245 Park Ave., N.Y. N.Y.-10017 ($4.46).

Containb 31 recipes of foods for meals and snacks. Suit=

able for older primaries and intermediates.

Other books for children about Cooking:

Cobb, Vicki. Arts and Crafts You-Can Eat. J. B. Lippineott

CO., Philo, N.Y.C. ($1.95),

Parents' Nursery School. Kids Are-Waturai Cooks, Houghton
Mifflin Co., Boston, MA 1974 ($1.95).

Porter, Susan. ClassroamCgOking: A Basic 'Guidebook.

Order from: Childrenls-Muieum, The.Japoica Way, Jamaica

Plain:, MA 02130. ($1.25).

The Food Game/A Consumer Viewpoint. Sunburst Communications,
Pound Ridge, N.Y. 10576. ($22.50 each.)

Two films on nutrition vs. taste controversy. First has

a quiz show format and points out nutritional value of

foods. Second looks at nutritionally poor diets.

You--And Your Food (16 mm film). Walt Disney Educational
Media Co., 800 Sonora Ave., Glendale, CA 91201 ($130).
Shows diets of animals and explains importance of a
balanced diet. 8 min.

Places to write to for more information Center for Science in the Public Interest, 1779 ChuravSt.,

about food and nutrition: LW., Washington, D.C. 20036

t-

SCPI has a Nutrition Action Project which can provide
teachers with reliable information on nutrition. Ask for

a free publication list.

-DuPont Company, Graphics Center, A=16006, Wilmington, DE

19898.

Write for poster showing what a family eats, where food

comes from, etc.



Food and Nutrition Information and Educational Materials
Center, National Agricultural Library, Room 304, Belts-

ville, MD 20705.

Write to this agency for information about educational
resources on nutrition.

National Nutrition Education Clearing House, Society for
Nutrition Education, 2140 Shattuck Ave., Suite 1110,

Berkeley, CA 94704.

Write for lists of teaching materials and reliable
references on nutrition and nutrition education.

Federal standards for school lunches are available from the
Department of Health, Education and Welfare in Washington,

D.C.

C)
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4. GLOSSARY

Accounts Payable

Accounts Receivable

Asset

Audio

Audiovisual

Average

Bias

Bookkeeping
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The followin&definitions may be'helpful to a teacher i

whose class is investigating an Eating in School challenge.

Some of the words are included to give the teacher an und,er-

standing of technical terms; others'are included-because'
they are commonly used throughout the resource book.

Theseterns loai be used when they are-appropriate for

the children's Work. For example, a teacher may tell the
children that when they conduct surveys, they are colleci-

ing data. It ii not necessary-for the teacher or studenis

to learn the definitions nor to use all of the terms while

working on theii challenge; Rather, the children will be-

gin to use the Words and understand the meanings as theyl

become involved)in their investigations._

A current liability representing obligations to pay a
creditor, usually a supplier.

A current asset representing obligations owed to a company,
usually by its customers.

Anything awned that is measurable:in terms of money.
4

Relating to the transmission, reception, or reproduction

of sound.

Relating to both hearing and sight.

The numerical value obtained by dividing the sum of the
elements of a set of data by the number of elements in that

set. Also called the mean.

A deviation in the expected values of a set of data, often
occurring when some factor produces one outcome more fre-

quently than others.

A system for recording business transactions.

Calibration Setting and marking an instrument to correspond to standard

measurements.
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Calorie

Carbohydrates

Comparative Shopping

A unit expressing the energy content of food. Food with

a value of one Calorie would when digested in the body, pro-
duce an amount of energy whose heat equivalent would raise
the temperature of one kilogram of water one degree centi-

grade. Technically, this unit is called the kilogram-
calorie or kilo-calorie; it is 1000 times larger than the
ordinary calorie of physics. (It is also written with a C

to distinguish it from the regular or small calorie.

A major class of organic nutrients (e.g., sugars, starches,
cellulose) used by the body asenergy sources. They-sre

formed naturally only by green plants and may be converted
into other carbohydrates by animals. They are broken,down

Into-simple-sugars-during-digestion-and-may-also-be-stored
in the body as complex starches (usually, glycogen).

A method for determining the best buY(s) by comparing the
costs, quantities, ard qualities of different brands of

products.

Complement of a Set See Set.

Consumer A person who buys or uses goods or services.

Conversion A change from one form to another. Generally associated in

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

another.

Correlation A relation between two sets of data.

Cost The amount of money needed to produce or to purchase goods

or services.

Cost Accounting That form of accounting designed to provide management with

cost information.

Data Any facts, quantitative information, or statistics.

Decibel A unit of measurement of sound intensity. The number of

decibels is equal to ten times the logarithm of the ratio
of the sound intensity and a standard reference point. The

reference point is the power required to produce a barely
audible sound at a frequency of 1000 Hertz (i.e., a pitch

I C)ri
nearly two oCtaves above middle C).

. kr/ t
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Decibel (cont.) Relative Intensities of Sounds

threshold of
hearing

rustling leaves
talking (at 3 ft.)
noisy office or

store
subway car
threshold of pain

in decibels In microwatts/cm
2

0 16-1°

20 10
-8

40 10
-6

60 10
-4

100 1

120 100

Degree A unit of measurement of temperature or angle.

Digestion
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The process of breaking down food substances within the
body into other substances small enough to pass through cell

membranes.

Discount 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.

Distribution The spread of data over the range of possible results.

Economics A social science concerned chiefly with description and
analysis of the production, distribution, and consumption
of goods and services.

Event A happening; an occurrence; something that takes place.
Example: a teacher or a student cutting in the lunch line.

Fats A major class of organic nutrients used principally by the

body for Storageof energy. They have almost twice the

calorie content of other nutrients and are more difficult

to digest. Animal and vegetable oils contain fats.

Frequency The number of times a certain event occurs in a given unit

of time or in a given total number of events.

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

Conversion Graph

Cumulative Distribution Graph

A graph of a set of measures or counts whose sizes are rep-
resented by the vertical (or horizontal) lengths of bars
of equal widths or lines. Example: the number of servings

of different items on a daY's menu that are thrown away.

Food Items,

-1 Meatloaf

Mashed Potatoes

Spinach

Dinner Roll

Milk

Chocolate Pudding

No. Servings
Thrown Away

24

28

39

21

7

14

A line graph that is used to change one unit of measurement
. todianother. For.example, changing feet to yards or Vice

versa.

Yards Feet

4]ia N. 3

6 eS

3 9

i` 4 ,12

5 4.- is

-

A graph that can be constructed froth a histogram by com-
puting running totals from the histogram data. The first
running totafis the first value in the histogram data (see
table of values): The second running total is the sum of
the first and second values of the histogram, the third is
the sum of the first, second, and third values, and so on.
The horizontal scale on the graph is similar to that of the
histogram; the vertical scale goes from 0 to the total num-
ber of events observed or samples taken (in the example, the
total number of students who Were timed going through the
lunch-line. Each vertical distance on the graph shows the

.4 -.4.



Cumulative Distribution Graph
(cont.)

Histogram
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running total for the value shown on the horizontal scale;-* N

thus the graph below indicates that thirty-three students*
(or 79% of the students) have a waiting time of three and

one-half minutes or less.

Time
(min.)

Running
Totals

or fewer
1 or fewer

2

5

11/2 or fewer 6

2 or fewer 10

211 or fewer 16

3 or fewer 24

31/2 or fewer 33

4 or fewer 38

41s or fewer 41

5 or fewer 41
51/2 or fewer 42

UNNISMEM minimmorlivr ._ Timms
EgbigINOINOWEDINUMNNEXIMI
tr3R inilia2NMEINISMININ2-.Mrs
chbilmommummimm=MminsmRimmummummummommunin
promAmmommEmmegammeimplummiVENIMPUMNNUMUMNRIMU
rNM

NIM
EONMIIIIIIMMISE NOWILM
immilimms mu ix IMRE
FWMANINN INM-01_ RIIIMMIXIM
MEIRRSTOSOMMENMEn IMNRIMI 11

simmicrimmilinmum' immtimill II mismml
N puma Impinummum mom

li

KAM snommimmorms TUN
PIN'OM NRIMMEN NM M
MR MINIMUM MIN MINNWR
WM ismilmMUMNUR MN

IIINIVERIMOVIMMR057191
UNKENNEMInfin WWI*

I WORM mins um m
A type of bar graph that shows the distribution of the num-
ber of times that different measures or counts of the same
event have occurred. A histogram always shows numerical
data on the horizontal axis. Example: the number of stu-

dents who went through the lunch line in different amounts
of time (rounded off to the nearest half minute).

Time Waited Number
in Line of

(min.) Students

11 2

1 3

11/2 1

2 4

21/2 6

3 8

31/2 9

4 5

41/2 3

5 0

51/2 1

1,96
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Line Chart

Line Graph

Q-Q Graph

A bai graph that is represented by circles, triangles, or
crosses with lines connecting them so that it has the ap-
pearance of a line graph. (See Line Graph.) This is a
useful representation when two or more sets of data are
shown on the same graph. Example: the number of servings
of comparable items on the menu that are thrown away on
Wednesday and on Thursday.

Food Items

No. Servings
Thrown Away

Wednesday Thursday

Milk
Dessert
Bread or Roll
Meat/Fish
Starch
Vegetable

7

14

21

24

28

39

9

18

13

12

21

28

?0,mmximlyi
.iss Ammar T,4
WINNMEMMIEN I IItimummirmram

NIENZANN
WANNNNE NNOMAKAN
biNNINIPMIWWWINN
WINNINVANNIWNIN
.NimiNKAMIOW.4ENNEN
imaamminimmum
MENNRENRINENNEN

NNWINEENIEMNEEEMEMN
NNE MINNOMNINEMN
ENN EskOCMONNNEMN

NEINN 11.41CIRINN*NN
NININ WUN
NNIN rurws m sim

A graph in which a smooth line or line segments pass through
or near points representing members of a set of data. Since
the line representa'an infinity of points, the variable on
the horizontal axis must be continuous. If the spaces be-
tween the markings on the horizontal axis have no meaning,
then the graph is not a line graph, but a line chart (see
Line Chart).

A graph that shows the comparison between the same type of
data collected from two groups of people or from two dif-
ferent situations. Example: sound level readings (taken
with a VU-meter on a tape recorder) before and after sound-
proofing the lunchroom. The data for each set is ordered
and the smallest measurement of one set plotted against the
smallest of the other set, the second smallest against the
second smallest, etc. The scattsr of points is compared
to a reference line, a dashed 45 line that represents data
from two identical sets.



Q-Q Graph (cont.)

Scatter Graph

Food.

VU-Metei'

Readings
Before
Soundproofing

- 11

- 10

- 8
- 4

- 3
- 1

- 1
0

+ 1

+ 3

VU-Meter
Readings
After
Soundproofiiig

- 15

- 12

- 7

- 5

- 5

- 3

- 1

+ 1

MUM mreMrTwrIIIITTII MITI
mmlimmi Pi tirrymfrinprrnivrneiill
mmpimmmommommummmommompe
MalumMUMMEMMUMMIMMOMMINGEM
MMOMMMUMMIMMEMIMIMMMIMMEIMfm
AMPOMMMUMMUMMMEMMONMAMMM
rIMINMUMMOMMMEMIMISMNOSM MN

MX
4MMMMMMm=MUM
EIMMMMINIMMM uppummimp
USYMNIMISSI SnAMMUM

1

pMI
worompmmommmlimmum mp mm
MRAMIMMOIMMI

mm pm
MMIMI p mmumm mpm

NMAm m WARM NM mMMO
11111201:11 1111411111
mama.' EMIONSWE LIMMIXIME

p

iliallgilialliiiii
mimpill= kaimil I7na_irt.11
mom IIMMUM mmu mNIM

A graph showing a scatter of points, each of which repre-
sents two characteristics of the same thing. For example,
in the graph below, the position of each point indicates
percentage of students disliking a particular food vs. the
percentage wasted.

% Students

Not Liking
% Portions
Wasted

Ice Cream
Hamburger
Pizza
Chocolate Pudding
Cornl

Peasi

Tuna Casserole
Brodcoli

9 a

9%

18%

21%
23%

28%

41%
53%

69%

12%

13%

23%

18%

29%

68%
41%

75%

200
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Slope Diagram* A graphical means of comparing fractions or ratios. To

represent 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 ratio a/b. By comparing slopes of dif-
ferent lines, different ratios can be compared; the steeper
the line the larger the ratio. For example, in the diagram
below showing the ratio of servings of vegetables thrown
away to the total number served, the ratio of servings of

corn thrown away to the number served is the lowest. There-
fore, serving corn creates less waste than the other vege-

tables listed.

Vegetable
No. Portions
Thrown Away

No. Students
Observed

Corn 16 61

Peas 25 55

Beets 38 59

Histogram See Graph.

Hypothesis

Inference

Inorganic

I

Ic PS 4; 0- 'k";":7
i t '

H
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ie, i t.--fiLL
4111111111%
'3
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.....1

--GIer-7-1-17-
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0
I
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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.

A term used to describe something that is not or was not

part of a living animal. Foods naturally contain some in-

organic substances, such as minerals. Many foods also
contain some inorganic substances added by man, such as

pesticide residues or preservatives.

Intersection of Sets See Set.

Inventory The quantity of goods or materials on hand.

*Formerly called Triangle Diagram.
1,4j1
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Liability

MapPing

Marketing

125

A debt or obligation.

Assigning each- element in one set of-data to a correspond-

ing element in another set.

The study or implementation ot the most profitable and ef-
ficient methods of directing goods from manufacturer to

consumer.

Market Research The compilation of statistical information concerning con-
sumers or purchasers.

Matrix A chart of data aiFanged in rows and columns.

Mean iee Average.

Median The middle value of a set of data in which the elements
have been ordered from smallest to largest. The median

value has as many elements above it as below it.

Metabolism The process by which an organism transforms food to energy

ar,d waste.

Mineral Nutritionally, a simple, inorganic chemical that animals
need in small quantities for body structure or chemical
processes within the body. Minerals are found in food sub-
stances. -Examples of minerals necessary to humans are
calcium, magnesium, phosphorus, and iron.

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

Natural Foods A term generally used to describe foods that are grown,
processed, and marketed without the use of synthetic chem-
ical fertilizers, pesticides, preservatives, or other

additives.

Nutrient Any chemical substance (found in food or soil) necessary

for an organism's life and growth.

Nutrition The_ process of taking food material into a living organism
and converting it into nutrients used for growth, repair,

and energy.

Omnivore An animal that feeds on both plants and animals. Human

beings are omnivores.

u (-)
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Ordered'Set

Organic

Organism

Per Cent

Percentage

Population

Probability

Proportion

Proteins

Quartile

First

Third

Interguartile

Range

r),
L;

A set of data arranged from smallest to largest.

A term used to describe something that is or was part of

a living animal. All foods contain some,organic substances

(such as animal flesh or plant fibers). See Natural Foods.

A living_entity. Example: a humsn being.

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

A part of a whole expressed in hundredths.

I .y group of objects (e.g., people) or eventi from which

samples are taken for statistical measurement.

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

A statement of equality of two ratios, i.e., the first term
divided by the second term equals the third term divided by
the fourth term, e.g., 5/10 = 1/2. Also a synonym for

ratio: when two quantities are in direct proportion, their

ratios are the same.

A major class of complex organic nutrients composed of
nitrogen-containing building blocks that are called amino

acids. The body either uses the amino acids from protein.
directly or synthesizes other amino acids from those in the

protein. Although both plants and animals form proteins
animal foods contain more of the proteins essential to

humans than.do plant foods.

The first quartile is the value of the quarter-way piece of

data in an ordered set of data.

The third luartile is the value of the three-quarter-way
piece of data in an ordered set of data.

The range or length of the middle 50% of an ordered set of

data; the difference between the first and third quartile.

The difference between the smallest and the largest values

in a set of data.

I-) ft
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Rank

Ratio

Retail Price

Sample

Sample Size

Scale

Set

Scale Drawing

Scale Model

Set Theorg

Intersection of Sets

IP

To ordei7tfie tembers of a set accotding to some criterion,
such as size 6r importance. Example: to put pieces of

data from smallest to largest.

The quotient of two denominate numbers or values indicating
'the relationship in quantity, size, or amount between two
different things. For example, the ratio of the number of
children who can use a lunchroom table to the area occupied
by the table might be 16 children/41/2 square meters or

16 children:41/2 square meters.

The price level of goods sold in small quantity to the con-
sumer.

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

The number of elements in a sample.

A directiproportion between nip sets of dimensions (as be-
tween the dimensions in a drawing of a lab and the actual
lab).

17

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

4

A three7dimensionalrepresentation constructed to scale.

A aillectiOg'b*characteristics, persons, or objects. Each,

thing in a'Set islalled a memberor an element.

The branch oftathematics that deals with the nature and
relations Of:bees-

The s,et of'elements common to two or more sets. For example,

if set,A is medt,-fiati, and cheese foods and set B is
starchy foods, castrores form the intersection of set A
and set B.

Universal Set ;it set' thaiscontaihs Sll elements relevant to a particular

problem.

Venn Diagram A drawing used to illustrate the relationship between sets.

Slope Diagram

r
4 (./

See Graph.
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Sound Intensity Level or loudness of a sound. A measure of how much sound

energy flows through a given area in a given time. Mea-

sured in decibels or watts/cm2.

Sound Level Meter An instrument used to measure sound intensity.

Statistics The science of drawing conclusions or making predictions

using a collection of quantitative data.

Tally

Temperature

Thermometer,
Centigrade (or Celsius)

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 count of the number of students

throwing away a particular type of food served at lunch.

A measure of hotness or coldness. Technically, an indica-

tion of the average kinetic energy of molecules. Tempera-

ture is commonly measured in degrees Fahrenheit or degrees

centigrade (Celsius).

A thermometer on which the interval between the normal

freezing and boiling points of weer is divided into 100

parts or degrees, ranging from 0 C to 100°C.

Thermometer, A thermometer on-which the interval between the normal

Fahrenheit freezing and boiling points of wa,Ser is diyided into,180

parts or degrees, ranging from 32 F to 212 F.

Video
Relating to the transmission or reception of the television

image.

Videotape A magnetic tape used to record a television production.

Vitamdn-
A complex organic substance that an animal usually cannot

make internally but that is necessary in small quantities

for chemical processes within the body. A human being's

diet must include Vitamin A, the B complex, and Vitamins C.

D,-E, and K. (All occur naturally in food substances.)

Wholesale Price The price level of goods sold in large quantity to a mer-

chant for resale.

f), r
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E. Skills, Processes, and Areas of Study Utilized in Eating in School
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The unique,aspect of USMES is the degree to which it pro-
vides experience in the process of solving real problems.
Many would agree that this aspect of learning is so impor-
tant as to deserve a regular place in the school program
even if it means decreasing to some extent the time spent
in other 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 the following pages are five charts and an-extensive,
illustrative list of skills, processes, and areas of study
that are utilized in USMES. The charts rate Eating in
School according to its potential for learning in various
categories of each of five subject areas--real problem solv-
ing, mathematics, science, social science, and language arts.
The rating system is based on the amount that each skill,
process, or area of study within the subject areas is used--
extensive (1), moderate (2), some (3), little or no use (-).
(The USMES Guide contains a chart that rates all USMES units
in a similar way.)

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 mt only to the major problem stated in the
unit challenge but also to many of the tosks each amall
group undertakes while working on a solution to the major

problem. Consequently, USMES students gain extensive exper-
ience with the problem-solving process.

The charts for mathematics, science, social science, and
language arts identify the specific skills, processes, and
areas of study that may be learned by students as they re-
spond to an Eating in School challenge and become involved
with certain activities. Because the students initiate the
activities, it is impossible to state unequivocally which
activities will take place. It is possible, hawever, 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
to be utilized in Eating in School and knowin&the extent
that they will be used, teachers can postpone the teaching

24,



of those skills 111 the traditional manner until later in

the year. If the students have not learned them during

their USMES actiNities by that time, they can study them in

the usual way. Flurther, the charts enable a teacher to in-

tegrate USMES morie readily with other areas of classroom

work. For example, teachers may teach fractions during math

period when fraccions are also being learned and utilized in

the students' USMES activities. Teachers who have used

USMES for several successive years have found that students

are more motivated to learn basic skills when they have de-

termined a need for them in their USMES activities. During

an USMES session,the teacher may allow the students to

learn the skillsientirely on their own or from other stu-

dents, or the teacher may conduct a skill session as the

need for a partigular skill arises.
Because different USMES units have differing emphases on

the various aspects of problem solving and'varying amounts

of possible work in the various subject areas, teachers each

year might selectiseveral 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 iproblems and as wide a variety orskills,

processes, and areak 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-keeping tool,

noting each child's exposure to the various aspects of the

process. Such a chart might be kept current by succeeding

teachers and passed on as part of a student's permanent

record. Each year some attempt could be made to vary a stu-

dent's learning not only by introducing different types of

challenges but also by altering the specific activities in

which each student takes part. For example, children who

have done mostly construction work in one unit may be en-

couraged to take part in the data collection and data analy-

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 Eating

in School. Like the charts, these lists are based on docu-

mentation of activities that have taken place in USMES

classes. The greater detail of the lists allows teachers

to see exactly how the various basic skills, processes, and

areas of study listed in the charts may arise in Eating in

School.

() f 0
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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 all the examples were listed for some of the
categories. It should also be noted that the example(s) in
the first categoryIdentifying and Defining Problemshave
been limited to the major problem that is the focus of the
unit. During the course of their work, the students will
encounter and solve many other, secondary problems, such as
the problem of how to display their data or how to draw a
scale layout.

Breaking down an interdisciplinary curriculum like USMES
into its various subjedt 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 end 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 cross-referencing.

Because of this overlap of subject areas, there are
clearly other outlines that are equally valid. The scheme

presented here was developed with much care and thought by
members of the USMES staff with help from others knowledge-
able in the fields of mathematics, science, social science,

and language arts. It represents one method of examining
comprehensively the scope of USMES and in no way denies the

existence of other methods.

214
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REAL PROBLEM SOLVING Overall!'

Rating

1Identifying and defining problem.

Decidingon information and investigations
needed.

-Determining what needs to be done first,

setting priorities.

Deciding on best ways to obtain informa-

tion needed.

Working cooperatively in groups on tasks.

Making decisions as needed.

Utilizing and appreciating basic skills and
processes.

Carrying out data collection procedures--
observing, surveying, researching,
measuring; classifying, experimenting,

constructing.

Asking questions, inferring.

Distinguishing fact from opinion,
relevant from irrelevant data,
reliable from unreliable sources.

1

2

1

1

1

1

1

1

1

REALTROBLEM SOLVING
Overall
Rating

Evaluatineprocedures used for data

collecton and analysis. Detecting

flaws in process or errors in data.

Organizing and processing data or informa-

1 tion.

Analyzing and interpreting data or informa-

tion.

Predicting, formulating hypotheses, sug-
gesting possible solutions based on data

collected.

Evaluating proposed solutions in terms of
practicality, social values, efficacy,

aesthetic values.

Trying out various solutions and evaluating
the results, testing hypotheses.

Communicating and displaying data or
information.

Working to implement solution(s) chosen
by the class.

Making generalizations that 'might hold true

under similar circumstances; applying
problem-solving process to other real

problems.

1

1

1

1

1

1

1

1

1

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



MATHEMATICS
Overall
Rating

Basic Skills-

Classifying/Categorizing 2

Counting 1

C.omputation Using Operations

Addition/Subtraction 1

MultipliCation/Division 1

Fractions/Ratios/Percentages 1.

Business and Consumer Mathematics/
Mbney. and- Finance 2

Measuring 1

Comparing 3

Estimating/Approximating/Rounding Off 1

Organizing Data 1

Statistical Analysis 1

Opinion Surveys/Sampling Techniques

Graphing

1

1

Spatial Visualization/Geometry 2

Areas of Study

Numeration Systems 1

Number Systems and Properties 1

,Denominate Numbers/Dimensions 1

Scaling 1

Symmetry/Similarity/Congruence 3

Accuracy/Measurement Error/

Estimation/Approximation 1

Statistics/Random Processes/Probability 1

Graphing/Functions 1

Fraction/Ratio 1

Maximum and Minimum Values 3

Equivalence/Inequality/Equations 3

Money/Finance 2

Set Theory 3

SCIENCE
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Overall

Rating

Processes

Observing/Describing
Classifying
Identifying Variables
Defining Variables Operationally
Manipulating, Controlling Variables/

Experimenting
Designing and Constructing Measuring

Devices and Equipment

Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling

Measuring/Collecting, Recording Data
Organizing, Processing Data
Analyzing, Interpreting Data
Communicating, Displaying Data
Generalizing/Applying Process to New

Problems

Areas of Study

Measurement
Motion
Force
Mechanical Work and Energy
Solids, Liquids, and Gases

Electricity
,Heat

light
Sound
Animal and Plant Classification
Ecology/Environment
Nutrition/Growth
Genetics/Heredity/Propagation
Animal and Plant Behavior

Anatomy/Physiology

1

2

2

2

2

3

1

1
1

1

1

1

1

2

3

2

2

2

1

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

4.04.

01 9



134

SOCIAL SCIENCE OVerall
Rating

Process

Observing/Describing/Classifying
Identifying'Problems, Variables
Manipulating, Controlling Variables/

Experimenting
Inferring/Predicting/Formulating,
Testing Hypotheses

Collecting, Recording Data/Measuring
Organizing, Processing Data
Analyzing, Interpreting Data
Communicating, Displaying Data
Generalizing/Applying Process to Daily Life

Attitudes/Values

Acceptingtesponsibility for actions and

results
-Developing interest and involvement in

human affairs
Recognizing the importance of individual

and group contributions to society
Developing inquisitiveness, self-reliance,

and initiative
Recognizing the values of cooperation,

group work, and division of labor
Understanding modes of inquiry used in the

sciences, appreciating their power and

precision
Respecting the views, thoughts, and

feelings of others
Being open to new ideas and information
Learning the importance and influence of

values_in decision making

Areas of Study

Anthropology
Economics
Geography/Physical Environment
Political Science/Government Systems
Recent Local History
Social Psychology/Individual and Group

Behavior
Sociology/Social Systems

ski
,.11 r

4.%

1

1

2

1

2

2

2

2

1

1

1

1

1

1

1

1

1

1

3

2

3

1

3

3

2

LANGUAGE ARTS Overall
Rating

Basic Skills

Reading
Literal Comprehension: Decoding Words,

Sentences, Paragraphs
Critical Reading: Comprehending

Meanings, Interpretation

Oral Language
Speaking
Listening
Memorizing

Written Language
Spelling

Grammar: Punctuation, Syntax, Usage

Composition
Study Skills
Outlining/Organizing
Using References and Resources

Attitudes/Values

Appreciating the value of expressing ideas
through speaking and writing

Appreciating the value of written
resources

Developing an interest in reading and

writing
Making judgments concerning what is read
Appreciating the value of different forms

of writing, different forms of

communication

1

2

1

1

3

1

1

1

1

1

1

1

2

2

1

KEY: 1 = extensive use, 2 = moderate use,
3 = some use,-- = little or no use
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REAL PROBLEM SOLVING IN EATING'iNpSCHOOD

%*
Spidelts identify lo 'waiting times in the lunch lines

.as awproblem ifi tirschool.
See4lso SOCIAL SCIENCE list: Identifying Problems,

Va2iUbles.

*

-

..After. a diictiSsion staents decide they need to time

1; - students-Waiting In-line lo finkout how long they take

to get through.,-,
After anaryzifigOiunch.lineimes, students decide more

data,onfdifferent days.and'on different grade levels is

needed. 1.

Students Aecidetflitallerneed J try out diffdrent
114.P_J*

arrangeMents of-itees along th serving qounter before

deciding l'Alicnarreingement is best.

Identifying and Defining Problems

Deciding on Information and
Investigations Needed

Determining What Needs to Be
Done First, Setting Priorities

Deciding on Best Ways to Obtain
Information Needed

Working Cooperatively in Groups

on Tasks

44'1

Stydents ',decide to observe the lunch line first and then
to colIecritddent times before trying to propose solu-

tions.'

dhildiem-sciecidelth-at 8fie student wiil operate the stop-
-

watch SnCanother wi1l4record when measuring student
times to go Orolghtbe'llinch

Children condutt opiniOn Surveys to find out,whether
others consider the lunch lines- too long and to obtain

suggestions for improvements.
Students decide to make a scale map of the,serving srea

for comparing different arrangements of food and Serving

.S.=1:4 decide.46 try,oyt for a week each plan for rear-
ranging items along the serving Counter and to collect
data a times to see which arrangement Makes thelAne
move ihe most quicklY.

3.
.4

M * A
--fo Students'Iort.groups-to.collect data on student times to

get throu6 thi tnchhine, total time for everyone to

get Served, and_ o take measurements of items along the

serving dbUnter.r

4t-

135



136

Making Decisions as Needed

Utilizing and Appreciating Basic
Skills and Processes

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

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

Students decide to tine every fifth person in the line.
Students decide that rearranging the items along the serv-

ing counter is one way to solve the lunch line problem.
Students decide that having older grades go first would

speed up the line.
Students decide to make a presentation to the principal

to get approval to try out different serving arrange-
ments and different schedules.

Students use stopwatches to time students going through
the lunch line.

Students trytout different fractions of actual measure-
ments to-obtnin measurements for scale layout.

Students recognize that improving the lunchroom will help

other children in the school.
Students write clearly worded questions for opinion survey.
See also MATHEMATICS, SCIENCE,-SOCIAL SCIENCE, and LAN-
GUAGE ARTS liats.

Students conduct opinion survey to find out whether others

consider the lunch line too slow.
Students measure student times to get through the lunch
line.

Students measure items on serving table to make a scale

map of the serving area.
Students try out different arrangements of items on serv-
ing counter to find out which arrangement makes line
move the most quickly.

Students try out different schedule of classes.
See also MATHEMATICS list: Classifying/Categorizing;
Measuring.

I See also SCIENCE list: Observing/Describing; Classifying;

Manipulating, Controlling Variables/Experimenting;
Designing and Constructing Measuring Devices and Equip-
ment; Measuring/Collecting, Recording Data.

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



Asking Questions, Inferring

Distinguishing Fact from Opinion,
Relevant from Irrelevant Data,
Reliable from Unreliable Sources

Evaluating Procedures Used for Data

Collection and Analysis, Detecting
Flaws in Process or Errors in Data

Organizing and Processing Data

Students ask whether other students feel that the lunch

line moves too slowly and infer f;om data collected

that they do.
Students ask whether upper,grades move faster through the

line than lower grades. They infer from the data that

they do.
Students ask which of several alternative serving arrange-
ments to recommend. Ilhey infer that the one that can

allow students to pick up items the most quickly is the

best.

See also SCIENCE list: Inferring/Predicting/Formulating,

Testing HypotheSes/Modeling.
See also SOCIAL SCIENCE list: Inferring/Predicting/

Formulating, Testing Hypotheses.

Students recognize the qualitative aspects of obtaining
data from opinion surveys as distinat from data on'
length-of time students wait in the lunch line.

Students recognize that the practicality of arrangements
of items along serving counter is determined better by
those who serve the food than by students or teachers.

Students evaluate the manner in which,student times to go

through lunch line were measured.
Students discover that some times recorded are much too

long.
Students decide that using a tape measure is a faster way

to measure distances in the serving line than a meter

stick.
Children decide that their opinion survey about lunch line

problems needs improvement and they discuss changes that

can be made.
Children decide that they need to use a bigger sample for

the opinion survey.
See also MATHEMATICS list: Estimating/Approximating/

Rounding Off.

Students order and group measurements of student times in

the lunch line to draw histograms.

See MATHEMATICS list: Organizing Data.

See SCIENCE and SOCIAL SCIENCE liets: Organizing,

Processing Data.

Cb
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Analyzing and Interpreting Data

Predicting, Formulating Hypotheses,
Suggesting Possible Solutions
Based on Data Collected

Evaluating Proposed Solutions in

Terms of Practica/ity, Social
Values, Efficacy, Aesthetic Values

Trying Out Various Solutions
and Evaluating the Results,
Testing Hypotheses

Communicating and Displaying Data

or Information

Students find median time that students in each grade

wait in the lunch line.
Students find that 86% of the people surveyed think they
have to wait too long in the lunch line.

See MATHEMATICS list: Comparing; Statistical Analysis;

Opinion Surveys/Sampling Techniques; Graphing.
See SCIENCE and SOCIAL SCIENCE lists: AnalyZing,

Interpreting Data.

Students hypothesize that the results of their sample

survey reflect the opinions of all students.
After investigating, students predict that the_lunch line

will move faster if the items served (e.g., silverware,
napkins, milk, etc.) are rearranged.

Students predict that the lunch line will move faster if

older grades go first.

See also SCIENCE list: Inferring/Predicting/Formulating,

Testing Hypotheses/Modeling.
See also SOCIAL SCIENCE list: Inferring/Predicting/

Formulating, Testing Hypotheses.

Students discuss advantages and disadvantages of proposed
arrangements of items on the serving table and different

lunch schedules in terms of practicality.

Students conduct trial runs of different arrangements of

eating utensils and other serving items.
Students conduct a trial run of older grades going ahead
of younger grades in the lunch line.

Children compare data collected during trial runs and
decide which solution makes the line move fastest.

Students compare survey results from two samples of stu-

dents.

See also SCIENCE list: Inferring/Predicting/Formulating,

Teeting Hypotheses/Modeling.
See also SOCIAL SCIENCE list: Inferring/Predicting/

Formulating, Testing Hypotheses.

Students draw histograms to show student times going

through the lunch line.
Children draw a,bar graph to show results of Opinion

survey.
r) 0
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Communicating and Displaying Data

or Information (cont.)

Working to Implement Solution(s)

Chosen by the Class

Making Generalizations That Might

Hold True Under Similar Circumstances;

Applying Problem-Solving Process to

Other Real Problems

Students draw scale layout of serving area.

See MATHEMATICS list: Graphing; Scaling.

See SCIENCE and SOCIAL SCIENCE lists: Communicating,

Displaying Data.
See also LANGUAGE ARTS list.

Students present principal with results of their experi-

ments on various-arrangements of items in the lunch

line and on different schedule of classes.

Students who have drawn graphs to display data on lunch

line times may display data on other problems.

Students working on Eating in School apply skills acquired

to work on other units.

See also SCIENCE list: Generalizing/Applying Process to

New Problems.
See also SOCIAL SCIENCE list: Generalizing/Applying

Process to Daily Life.

23 0
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ACTIVITIES IN EATING IN SCHOOL UTILIZING MATHEMATICS

Basic Skills

Classifying/Categorizing

Counting

Computation Using Operations:

Addition/Subtraction

Computation Using Operations:

Multiplication/Division

r)

Categorizing characteristics or properties of cafeteria
foods or paints for decorating lunchroom walls.

Categorizing characteristics of foods in more than one

way.
Organizing and classifying types of foods.
Distinguishing sets and subsets of types of foods, of

survey data on food or decoration preferences.
Using the concepts and language of sets (subsets, unions,

intersections, set notations) for planning menus accord-

ing to student preferences.
-to See also SCIENCE list: Classifying.

See also SOCIAL SCIENCE list: Observing/Describing/

Classifying.

Counting votes to decide which lunchroom problems to work

on first.
Counting survey data on preferences for wall design or

foods.
Counting portions of foods thrown away.
Counting number of people in the lunch line.
Counting to read scales on thermometers, sound-level
meters, or meter sticks.

Counting by sets to find scale for graph axes.

Adding one-, two-, or three-digit whole numbers to find
total tally of food portions wasted or total length
and width of lunchroom.

Adding or subtracting minutes and seconds when timing
,students going through the lunch line.

Subtracting one- or two-digit whole numbers to find
ranges for graph axes or measurement data or to compare
sets of data (e.g., food portions wasted before and
after the menu has been changed).

Multiplying whole numbers to find total tally of students
passing through the lunch line, total measurement of

room length.
Multiplying or dividing to find scale for graph axes.

"



Computation Using Operations:
Multiplication/Division (cont.)

Computation Using Operations:
Fractions/Ratios/Percentages

Computation Using Operations:
Business and Consumer Mathematics/
Money and Finance

Measuring

Multipling and dividing to convert from yards to feet
and vice versa, meters to dentimeters and vice versa.

Using multiplication and division to increase or decrease

measurements for scale'drawings.
Dividing to calculate average number of food portions
wasted or average waiting time in the lunch line.

Dividing to find unit measure (e.g., weight of food in
one portion, number of calories in one portion).

Dividing to calculate ratios, fractions, or percentages.

Using mixed numbers to calculate dimensions for a scale

drawing.
Changing fractions to higher or lower terms (equivalent

fractions) to perform operations such as addition or

subtraction.
Using ratios and fractions to convert from feet to yards,

cups to quarts, etc.
Using ratios to increase or decrease measurements for a

scale drawing or model of the lunchroom.
Using fractions in measurement, graphing, graphic compari-

sons, scale drawings or models.
Using slope diagrams to compare ratio of food portions

wasted to total served.
Calculating actual measurements from scale drawings using

ratio of scale drawing.
Calculating percentage of each ingredient in a recipe,

percentage of students passing through the lunch line
in a given time or less, percentage of students pre-
ferring one type of decoration, etc.

Using proportions to increase or decrease a recipe.

Adding, subtracting, multiplying, and dividing dollars and
cents to perform cost analyses on menu changes, lunch-
room decorations, etc.

Investigating costs of equipment for lunchroom vs. use
of equipment and budget restrictions.

Using comparison when shopping for foods.
Assessing cost benefit of quantity purchases.

Converting from inches to feet, pounds to ounces, cups to
pints (quarts, gallons), and vice versa.

Using arbitrary units (e.g., children's feet) to measure
lunchroom dimensions.

234
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Measuring (cont.)

Comparing

Estimating/Approximating/
Rounding Off

op,UsAg differantSt4andarennits oiMeasure to measure
. -lunchroom disieniions.,

MeAsuring the ihredientai4ka recipe.
1,,Riading stopwfitches, VikociOefs, scales, or meter sticks

ar -accurately. lkf
jp-TiMing, using a-cloOlOW.,long it takes everyone to get

.J
-through the lnnoh line.

-$4 afsoiSCYENCE'Aist:*Measuring/Collecting, Recording,
Data.

AN-Seealsó;i4SOC.I.AL SCIENCE list: Collecting, Recording

Baia/k6.4!suring.#

0
thkconcept of greater than and less than in making

comAritois:of ingredients for recipes, noise levels,

ICOMpari measurements obtained by using a meter stick
-..and a tape measure.
Co9aring qualitative information, such as people's obser-

vation8 4Ind'opini9nS, gathered.from various s6urces.
Comparing qualitative date gathered from a food preference

ligrvey-with quantifativeditevgathered from tallying
%amounts, of fooeWait4 ;

e. )
Comparih&ellimate0ind.actualores ults of Sound level mea-,
Sureieit . OP 4

1aking4graphiceoltrisons of times to-go through the
lunch-line.

Making'graphic comRatisons of percentages of food portions
wasted for diffevnt foods.

Comparing costs of different food items.
See,also SCIENCE list: Analyzing, Interpreting Data.
See also SOCIAL SCIENCE list: Analyzing, Interpreting

Data.

Estimating error in results of opinion surveys on hot

lunch,,program.
Estimating die number of-people who will buy lunch on a.

given day,.who will not eat a,particUlar item served,
etc.

Estimating sound measurements, food costs, amount of paint
necessary for decoration, etc.

E8timatin4plicement of menus or decorative posters on
walls by eyeballing.

Determining whei: a.,Measurement of lunchroom distance or

sound intenaity is likanm be,accurite enough for a
partieUlaraurpose. rip r r,

4 ti 0
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Estimating/Approximating/
Rounding Off (cont.)

Organizing Data

Statistical Analysis

Opinion Surveys/Sampling Techniques

Using approximation in constructing scale layouts of the

lunchroom.
Rounding off measurements while measuring length, amount

of food wasted, etc'.
Rounding off data after, measuring dimensions of the room

and tables.

Tallying on bar graphs, histograms.
- Ordering numbers on graph.axis.

Ordering the steps in a process.
Ordering survey results on opinions about a lunchroom

problem.
Ordering incite's, feet, yards; meters, centimeters; cups,

pints, quarts, gallons.

See also SCIENCE list: Organizing, Processing Data.

See also SOCIAL SCIENCE list: Organizing, Processing

Data.

Finding the median in an ordered set of data on times for

waiting in the lunch line.
Finding quartiles from ordered data or histogram of lunch

line waiting times.
Determining the interquartile range of data on lunch line

waiting times.
Finding the average number of portions of food thrown away

for each food group (e.g., vegetable, main dish, etc.).

Taking repeated measurements of lunchroom distances and

using the median measurement.
Finding and comparing medians and modes of data on sound

levels.
Determining the range of data on sound level.

See also SCIENCE list: Analyzing, Interpreting Data.

See also SOCIAL SCIENCE list: Analyzing, Interpreting

Data.

Conducting surveys on food and decoration preferences;
defining data collection methods and the makeup and

size of sample.
Devising methods of obtaining quantitative information

about subjective opinions, such as students' feelings

about lunch.
Evaluating survey methodology, administration of survey,

size and makeup of samples.

238
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Opinion Surveys/Sampling Techniques
(cont.)

Graphing

See also SCIENCE list: Analyzing, Interpreting Data.

See also SOCIAL SCIENCE list: Analyzing, Interpreting

Data.

Using alternative methods of displaying data, e.g.,

charts, graphs.
Making a graph form--dividing axes into parts, deciding

on an appropriate scale.
Representing data on graphs.

Bar graph--number of students preferring different

mural designs.
Conversion graph--pfotting feet vs....yards.

Cumulative frequency graph--times for students going

through lunch lines.
Histogram--number of students going through lunch

line in different times.
Line chart--number of portions of foods wasted on

different days.
Q-Q graph--plotting times to go through lunch line

before and after changes.
Scatter graph--plotting food wasted vs. preference

ratings.
Slope diagram--plotting food wasted vs. total served.

See also SCIENCE list: Communicating, Displaying Data.

See also SOCIAL SCIENCE list: Communicating, Displaying

Data.

Spatial Visualization/Geometry
Drawing or constructing a layout or model of the lunch-

room.
Using standard measurational formulas, e.g., A=LxW

(Axea = Length x Width).
Measuring and constructing a scale layout using rulers

and protractors.
Using spatial arrangements to convey information on the

best furniture arrangement for the lunchroom.

Making a flow diagram of traffic patterns in the lunch-

room.

Areas of Study

Numeration Systems Using the decimal system in making metric measurements of

room dimensions.

rp 4 ,,



Numeration Systems (cont.) Using fractions in measuring inches or teaspoons, cups,
etc.

Using decimal system in calculating costs of foods or
materials for decoration.

Number Systems and Properties See Computation Using Operations.

Denominate Numbers/Dimensions 4, See Measuring.

Scaling Deriving information from scale drawings of the lunchroom
and furniture.

Finding an appropriate scale (proportion) for the scale
drawing.

Using a scale to draw and make representations in the
scale drawing.

Making a scale map of the lunchroom.

Accuracy/Measurement Error/ See Measuring and Estimating/Approximating/Rounding Off.

Estimation/Approximation

Statistics/Random Processes See Statistical Analysis.

Probability

Graphing/Functions See Graphing.

Fraction/Ratio See Computation Using Operations: Fractions/Ratios/

Percentages.

Maximum and Minimum Values Minimizing space and cost in recommending lunchroom equip-
ment or furniture.

Finding the foods that are the most popular for thel
highest nutritional value and the least cost.

Equivalence/Inequality/Equdtions See Comparing and Computation Using Operations.

4Oen
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Money/Finance See Computation Using Operations: Business and Consumer

Mathematics/Money and Finance.

Set Theory See Classifying/Categorizing.

or.
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ACTIVITIES IN EATING IN SCHOOL UTILIZING SCIENCE

Process

Observing/Describing

Classifying

Identifying Variables

Defining Variables Operationally

41:-4 4 t)

Observing that many children have to wait a long time in
line.

Observing that noise from the lunchroom disturbs other

classes.
Observing that many children throw away the same food(s).
See also SOCIAL SCIENCE list: Observing/Describing/

Classifying.

Categorizing foods according to food type, basic groups,

nutrient content, etc.
Classifying the various noises in Ithe room that annoy

,people.

See also MATHEMATICS list: Classifying/Categorizing.

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

Identifying noise level, amount of food wasted, and length
of waits in the lunch line, as things to measure in -
order to make lunch more enjoyable.

Identifying time and location of sound measuring device
as things to be controlled when measuring noise.

Identifying arrive. time of classes as a variable that
could be changed :c reduce length of lunch line.

Identifying nutrients necessary in a balanced meal.

See also SOCIAL SCIENCE list: Identifying Problems,

Variables.

Defining noise level as the VU-meter reading on a tape
recorder when the volume is set at five.

Defining time in line as the time interval between the
time a student joins the line and the time he/she has
a tray of food.

Defining portion of food wasted as one-half or more of
the portion being thrown away.

Defining an adequate food portion as one sufficient to

meet state requirements. ,
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Manipulating, Controlling Variables/ Keeping the volume of the tape recorder and the placement
Experimenting of the tape recorder the same each time the noise level

is measured.

Designing and conducting experiments to compare sound-
proofing ability of different materials.

Measuring lunch line flow at different times and when
different lunches are served.

Designing menus that meet state requirements and include
foods preferred by students.

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

Designing and Constructing Constructing devices to measure sound levels in various
Measuring Devices and Equipment parts of the room.

Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling

Measuring/Collecting, Recording
Data

Inferring from the data collected ifiat the lunch line
moves too slowly.

Predicting that the noise level is higher when older stu-
dents are in the lunchroom.

Hypothesizing that a staggered schedule for classes or a
different arrangement of items on the serving counter
will improve lunch line flow. Trying out the suggested
schedule or arrangement.

Designing simulations to try out different arrangements
in the serving line.

Choosing the best method of filing through the lunch line
based on speed and convenience.

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

Using a sound level device to measure noise every five
minutes and recording the readings on a chart.

Measuring and recording the length of time a sample of
students spend waiting in line.

Measuring the lunchroom and tables before constructing a
scale layout to determine the best arrangement of tables.

Researching information on food requirements.
See also MATHEMATICS list: Measuring.
See also SOCIAL SCIENCE list: Organizing, Processing

Data.



Organizing, Processing Data

Analyzing, Interpreting Data

co

Communicating, Displaying Data

c;

Generalizing/A0plying Process%to
New Problems

Areas of Study

Measurement

Ordering data on lunch line times and on noise levels
from smillest to largest.

Tabulating measurements of the room and furniture before
making Ocale layout.

See also MATHEMATICS list: Organizing Data.
See also OCIAL SCIENCE list: Oiganizing, Processing

Data. 1

Finding the
each day.",

Calculating
lunchrooni,

Determining;

diet.

median or average waiting time and noise level
.114

the average soupelevel in each part of the
for the.entiret*ek.4
that particular*menus will provide a balancedv.

Determining,that the presedtrilchedule of classes leads to
long timeS spent in line'.

DeterminingIthat noise levels are higher at certain times.
See also MATHEMATICS list: Compgring; Statistical Analy-
sis; Opinipn Surveys/Sampling Techniques; Graphing,
Maximum and Minimum Values.

See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data.

Showing data ',on various types/of graphs.
Showing seatihg problems and proposed new lsyOuts on a

scale map oi the lunchroom.
See also MATHfiMiTICS list: Graphing..__
See also SOCI4L SCIENCE list:- CoMthilnicating, Displaying

Data.
See also LANGAGE ARTS list.

Applying skillt learned from working on a lunchroom prob-
lem to help solve a classroom problem.

Using knowledge acquired from working on one aspect of
the lunchrooni to help-solve other lunchroom problems.

See also SOCIAL SCIENCE 'Generalizing/Applying

Process to,Dapy.Life.

Investigating different amounts of foods prepared based

on lunch countis.
7

0.44 L.

149



150

Measurement (cont.)

Force

Friction

Weight

MechanicaWork and Energy

Solids, Liquids, and Gases

States of Matter

Investigating amounts of essential nutrients (carbohy-
drates, proteins, fats, vitamins, minerals) in various

foods.
Measuring surface area of table needed by each student to

eat lunch, or surface area of wall that needs to be

painted.

See also Designing and Constructing Measuring Devices

and Equipment.
See also MATHEMATICS list: Measuring.

a Observing that force must be exerted to use a hand'saw.

Observing that saber saws-are faster and require less
effort to operate than hand saws when cutting Tri-Wall
or lumber.

Observing that children easily slip on wet floors where

food has been spillads.because smooth surfaces generate
less friction than rough;ones.

Observing that a blade becoMes Warmer when a piece of
Tri-Wall or wood'isaawed vigorously because doing work
against the force of friction generates heat.

Notin&that weight is a measure of gravity, which pulls
objects towards the earth, when weighing foods on a
balance.

Observing that using'hand saws requires energy.
Observing that electrical energy is transformed into
mechanical energy when power tools are used.

See also Force.

Observing that heat from a warmed roll turns butter from

a solid to a liquid form.
6-Noting that some solid food substances (e.g., salt, sugar,

jello) may be turned into liquids when dissolved in

water.
Observing that milk or juice kept in a freezer that is

too cold will contain ice crystals.



PrOperties pf Matter

Electricity

Heat/Temperature

Light

Observing that different construction materials such as
lumber and Tri-Wall have different properties that make ,

them useful for different tasks.
Observing that paper materials available for making

posters Sand other decorations have different cllors

and different weights. ,

Observing, while mixing tempera paints or dyes, that the

dry powder mixes uniformly with water.
Observing that different types of food have different

odors and different tastes.
Observing that foods smell and taste different when un-

cooked than when cooked, or when separate than when

combined in a recipe.
Observing that frozen, fresh, and canned vegetables taate

different.
Observing that the individual weights of wet and dry fOod

ingredients equal the weight of the ingredients when

combined.

Observing that plugging in the tape recorder enables the

equipment to be turned on.
Observing that tape recorders, saber saws, and other

electrically powered devices go on when the switch is

closed and go off when the switch is open.
Observing that electricity can be transformed into mechan-

ical energy (tape recorder, saber saw), or into heat

energy (glue gun, oven).

Observing and measuring changes in temperature by reading

a homemade or commercial thermometer.
Observing that some machines (such as a stove or oven)

generate heat when turned on as electrical energy is

transformed to heat energy.
Noting that people's bodies give off heat, which is a

product of the process of assimilating food into the

body.

Observing that paints and papers come in different colors,

caused by the reflection of light of a given color and

the absorption of light of other colors by the pigment

in the paint or paper.
Observing that murals, posters, and other decorations may

be more effective if the colors are bright and contrast-

ing.
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Light (cont.)

Sound

Nutrition/Growth

Observing that the side of the lunchroom ne.ivest the
window is brighter than the rest of the robm and that

the intensity of illumination decreases as the distance

from the light source increases.

Assessing or measuring noise levels using professional
sound-level meters or tape-recorder meters.

Observing that noise from the lunchroom can sometimes be

heard in an adjacent room.
Observing that some of the electrical energy supplied to

power tools is transformed into sound energy (nwise).

Observing that sounds differ in tone, pitch, loudnesi,

and quality.
Observing that noise levels in the lunchroom are lower
when curtains or acoustical barriers are used to absorb

the sound.
Observing that a sound becomes less intense as it moves

away from its source.
Observing that sound readily travels aroun&objects.
Observing that different materials absorb sound to dif-

ferent degrees. Solid, dense materials tend to transmit

sound well. Soft or porous materiali tend io make bet-

ter soundproofing because they absorb sound.

Observing that most people eat both animal and plant

foods, which are considered necessary for healthy growth.

growth.
Observing that school menus are designed to be balanced,

i.e., to include foods from various food groups con-
taining specific nutrients and vitamins.

Noting that certain foods, such as candy and soft drinks,

are sometimes prohibited at school because, although

they are high in calories, they also have little nutri-

tional value. ,

Finding basic nutrient content of specific foods by con-

sulting manuals on diet and nutrition.
Observing that a full, balanced meal makes an individual

feel better and work better.
Observing, over a long time period, that eating nutri-

tional foods improves health and growth.



Anatomy/Physiology Obaerving that some children need more food than others,
because their bodies use up bore,energy (i.e., their
basal metabolic rate is higher).

Noting that some people store more food (in the form of
fat) than others.

Noting that it is sometimes difficult to play energet-,
ically ifter a full meal because of the digestivepro-
cess. 4

Noting that people usually have more energy a few hours
after eating a meal, as nutrients are absorbed into the
body and used for body processes.
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ACTIVITIES IN EATING IN SCHOOL UTILIZING SOCIAL SCIENCE

Process

Observing/Describing/Classifying Observing actions of students during lunch period.
Organizing and classifying types of foods, mural designs,

lunchroom noises.
Observing and describing efficts of distasteful foods,
unpleasant surroundings, or physical disturbances in

the lunchroom.
See also MATHEMATICS list: Classifying, Categorizing.

See also SCIENCE list: Observing/Describing; Classifying.

Identifying Problems, Variables Identifying problems--distasteful foods, unpleasant sur
roundings, physical' disturbances--of students eating

lunch or breakfast at school.
Identifying different attitudes children have towards

lunch.
Identifying foods offered, preparation of foods, time to

eat as variables affecting wastage of food.
Identifying amount and type of decorations as variables

that could be changed to make surroundings more pleasant.
See also SCIENCE listl Identifying Variables.

Manipulating, Controlling Changing only one variable at a time to determine effect

Variables/Experimenting on wastage of food, or attitude towards lunch.
Conducting opinion surveys after different lunches or

under different conditions to see if there is a change

in behavior of students.
See also SCIENCE list: Manipulating, Controlling

Variables/Experimenting.

Inferring/Predicting/Formulating,
Testing Hypotheses

'25

Inferring from observations and data collected on food
wastage that-shme foods are not popular.

Inferring from results of opinion surveys on a sample of
studentsthe types of foods or decorations that should

be obtained.
Hypothesizing from survey data that if certain preferred

foods could be served more often while other unpopular
foods were served less often, less food would be wasted.

4u+)



Inferring/Predicting/Formulating,
Testing Hypotheses (cont.)

Collecting, Recording Data/
Measuring

Organizing, Processing Data

Analyzing, Interpreting Data

Communicating, Displaying Data

Generalizing/Applying Process to
Daily Life

Hypothesizing that the results of a survey onra sample
of students reflect the opinions of all stadents.

See also SCIENCE list: Inferring/Predicting/Formulating,

Testing Hypotheses.

Using voting procedure to determine preferences.
Administering an opinion survey on food and decoration

preferences.
See also MATHEMATICS list: Counting; Measuring.

See also SCIENCE list: Measuring/Collecting, Recording

Data.

Tallying votes to determine which problem to work on.
Tallying questionnaire data on opinions about foods or

other lunchroom problems.

See also MATHEMATICS list: Organizing Data.

See also SCIENCE list: Organizing, Processing Data.

Comparing qualitative information gathered from interviews

with various people.
Determining foods preferred by using a rating scale on

survey results-.

Evaluating survey methodology, size and makeup of sample.

See also MATHEMATICS list: Comparing; Statistical

Analysis; Opinion Surveys/Sampling Techniques.
See also SCIENCE list: Analyzing, Interpreting Data.

Representing survey data, such as preferences about foods
or wall designs, on graphs or-charts.

See also MATHEMATICS list: Graphing.

See also SCIENCE list: Communicating, Displaying Data.

See also LANGUAGE ARTS list.

Using knowledge acquired from taking opinion surveys on
cafeteria food to help solve other problems where
attitudes are important.

Using knowledge acquired to improve personal eating
habits, to aid in family meal planning.

Using knowledge acquired from publicizing lunchroom rules
to get people concerned about other problems in the

school.

0,0r%4();.;
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Generalizing/Applying Process to See also SCIENCE list: Generalizing/Applying Process

Daily Life,.(cont.) to New Problgms.

Attitudes/Values

Acceptingnlesponsibility for
Actions and Results

Developing Interest and-Involvement
in Human Affairs

Recognizing the Importance'a
Individual and Group Contributions

, to Society

Developing Inquisitiveness, Self-
Reliance, and Initiative

Recognizing the Values of Cooperation,
Group Work, and Division of Labor 1(

Understanding Modes of Inquiry Used
in the Scienbes; Appreciating Their
Power and Precision

Making sure*.that various tasks (e.g.,measuring the lunch-
room, administering surveys, finding out about nutrin

tional regulations) are done.
Scheduling and giving presentations tO persons in author-

ity (prilikigr,.dietician, or cafeteria,supervisor).

Promoting chahgeilin the lunaioom.

Recognizing4tattheir improvement of,the lunchroom-will
help not din7aii*Mselves but the whole school.

ASsessing the-effects of group actimon school reguln-

s tions.

COnducting group sessions with help firm the teacher.
.Finding.soptions to problems encountered in addition to
themaintroblem of the challenge.

Using the telephone to find out about regulations that
lmight affectjlans to improve lunch.
Ckoosing and*deyeloping the best way;of presenting-a plan
to thewl3rificiVal or cafeteria supervisor.

Arel

Finding that work on improving lunCh or breakfast pro-
gresses'moirapidly and smoothlY when work is done in

s -

groups.
Eliminating needless overlap in wOrk.
Finding tharwork is fun when people cooperate.

Ustng scientific modes of incgliiy to investigate and

sol4i-lunchroom_problems.
Using-d#ta,staphs, and other supportive material to

cOnvince other people that their proposed solution is

a,good one.
Seeing thatwarious lunchroom arrangdments can be tried

lo)i using scale layouts.

gee also MATHEMATICS and SCIENCE lists.
00 4
4



Respecting the Views, Thoughts,
and Feelings of Others

Being Open to New Ideas and
Information

Considering all suggestions and assessing their merits.
Considering the opiniOns of others when proposing a

change in the food, room decor, rules, etc.
Recognizing and respecting differences in values accord-

ing to age, exPerience, occupation, income, interests,
culture, race, religion, ethnic background.

Respecting the thoughts, interests, and feelings of mem-
bers of the opposite sex when working in groups.

Considering alternative ways of doing various tasks.
Conducting library research on nutrition, soundproofing,

government regulations, etc.
Asking other people for opinions, ideas, and information.

Learning the Importance and Recognizing that cost effectiveness alone is not suffi-

Influence of Values in cient in considering a solution; effects on people

Decision-Making must also be considered.
Realizing that food preferences reflect the tastes.of

each individual.
Recognizing that dietary experts and students have dif-

ferent values that affect their preferences for serving
foods and that both must be considered in the solution.

Areas of Study

Anthropology

Economics

(J

Observing and describing differences in food preferences
related to cultural and geographic background.

Using concepts and terms, for example, cost, wholesale
price, discount, etc., when examining foods that are
purchased in the cafeteria.

Gaining experience with finance: sources, uses, and

limitations of revenues for the purchase of foods,
cafeteria furniture, etc.

Gaining experience with and assessing the value of com-
parative shopping for foods, taking inventory, record
keeping, quantity purchasing, and quality control when
running a school meal program.
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Geography/Physical Environment

Polirical Science/Government Systems

Investigating and changing the physical environment in

the lunchroom.
Investigating differences in foods grown in contrastng

environments-or climates.

Investigating systems of cafeteria administration and
control; deciphering roles of governing persons over

the student body.
Investigating lunchroom rules and regulations.
Helping to set up a system for enforcing lunchroom rules.
Working with school system authorities to discuss improve-

ments in the cafeteria or food program.
Finding the most effective way to influence decision

making about eating in school.

Recent Local History Investigating previous attempts to improve cafeteria food,

decor, furniture arrangement, etc.

Social Psychology/Individual
and Group Behavior

Sociology/Social Systems

Recognizing and using different ways of approaching dif-

ferent groups, such As students and adminiStrators.
Recognizing need for leadership within small and large

groups. Recognizing differing capacities of individu-
als for various roles within groups.

Analyzing the-effects of a small group making decisions
for a larger group.

Considering the integral, related nature of the school
community and its physical surroundings as a factor
in the problem of making the lunchroom a better place.

Devising a system of working cooperatively in small and

large groups.
Investigating problems and making changes that affect not

only themselves, but society (other students in the

school, cafeteria workers).
Working within established social systems to promote

changes within the lunchroom.
Experiencing and understanding differences in social

systems in different social groups (children, adults,
women, men, homemakers).

41 Recognizing that there are many different social groups
and that one person belongs to more than one social

group.

00,-1
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ACTIVITIES IN EATING IN SCHOOL UTILIZING LANGUAGE ARTS

Basic Skills

Reading:
Literal Comprehension--Decoding
Words, Sentences, and Paragraphs

Reading:

Critical Reading--Comprehending
Meanings, Interpretation

Oral Language:
Speaking

Oral Language:
Listening

Decoding words, sentences, and paragraphs while reading
books on nutrition or sound; while reading regulations
on lunch and breakfast programs.

Obtaining factual information about nutrition, sound,
state and federal regulations, etc.

Understanding what is read about nutrition, sound, regu-
lations, etc.

Interpreting what is read, such as rules and regulations,
sound and nutrition concepts, etc.

Offering ideas, suggestions, and criticiSms during dis-
cussions in small group work and class discussions on
problems and proposed solutions.

Reporting to class about data collection, scale-drawing
activities, graphing, etc.

Responding to criticisms of activities.
Preparing, practicing, and giving an effective oral pre-

sentation to principal and/or cafeteria supervisor
requesting improvements in the menu or permission to
change the lunchroom.

Using the telephone properly and effectively to obtain
information or to invite a resource person to speak to
the class.

Conducting opinion surveys on food or lunchroom problems.
Using rules of grammar in speaking.

Conducting interviews of other children, dietary experts,
school and government administrators.

Following spoken directions.
Listening to group reports.

Oral Language: Memorizing portions of oral presentations on a food or

Memorizing lunchroom problem and proposed solutions.

o-
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Written Language: Using correct spelling in writing reports, letters to
Spelling authorities, posters of cafeteria rules.

Written Language:
Grammar--Punctuation, Syntax,.
Usage

Written Language:
Composition

Study Skills:
Outlining/Organizing

Study Skills:
Using References and Resources

Using rules of grammar in writing reports, letters, rules.

Writing to communicate effectively:
preparing written reports and letters using notes,

data, graphs, etc., communicating need for pro-
posed lunchroom changes.

writing posters for the lunchroom.
writing opinion surveys for other children; devising

questions to elicit desired information; judging
whether a question is relevant and whether iLS
L...laning is clear.

Taking notes when consulting authorities or books about
sound, nutrition, regulations, etc.

Developing opinion survey; ordering questions around
central themes, such as food preferences.

Planning presentations, data collection schemes, etc.
o Planning and preparing drafts of letters, reports for

critical review by the class.
Organizing ideas, facts, data for inclusion in letters,

reports, presentations, etc.

Using the library to research information on nutrition,
sound, regulations, etc.

Using dictionary and encyclopedia to locate information.
Using indices and tables of contents of books to locate

desired information.
Inviting an expert on nutrition or noise pollution to

speak to the class and answer questions.
Using "HOW To" Cards for information on graphing, using

a stopwatch, scale drawings, etc.



Attitudes/Values

Appreciating the Value of Expressing
Ideas Through Speaking and Writing

161

Finding that classmates and teacher may approve oran
idea if it is presented clearly.

Finding that school officials may be persuaded to approve
proposed changes or to incorporate them into their plans.

Appreciating the Value of Finding that certain desired information can be found in

Written Resources ; books on sound, nutrition, etc.

,

Developing an Interest in Willingly looking-up information gn regulations, nufri-

-Reading-and-Writing."

Making Judgmnts: Concerning
What is Read

Appreciating the,Value of
Different Forms Of Writing,
Different Forms of Communication

Looking up more.detailed information._
Showing desire to work on drafting letters, reports,

suzveys.

Deciding whether what is read is applicable to the par-
ticular problem.

Deciding how reliable the information obtained from
reading is.

Deciding whether the written material is appropriate,
whether it says what it is supposed to say, whether it
may need improvement.

Finding that how information can be best conveyed is
determined in part by the audience to whom it is
directed.

Finding that certain data or information can be best
conveyed by writing it down, preparing graphs or
charts, etc.

Finding that certain data or information should be
wri'ten down so that it can be referred to at a later
tim

Finding that spoken instructions are sometimes better
-than written instructions, and vice versa.


