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In  a  w o r l d  i n c r e a s i n g l y  d e p e n d e n t

ON TECHNOLOGY— where new ideas 

and tools pervade our personal and 

civic lives and where important choices 

hinge on our knowledge of how things 

and people work— the imperative 

that all students should learn to under-

stand and use technology well should 

be obvious. Yet in the American 

curriculum, still overstuffed with 

tradition and trivia, there is little room 

in the day for learning and teaching 

about important ideas from technology 

and very few resources for educators 

who want to engage their students 

in learning for the 21st century.

S tu ff That Works! is a ground-

breaking curriculum. It provides a set 

of carefully chosen and designed 

activities that will engage elementary 

students with the core ideas and 

processes of technology (or engineering, 

if you prefer). Elementary school 

is the ideal place to begin learning 

about technology. It is a time in 

students’ development when they are 

ready and eager to take on concrete 

rather than abstract ideas. The 

concepts and skills presented in

S tu ff That Works! will support more 

advanced learning in mathematics, 

science, and technology as students 

move up through the grades.

But there is much more to S tu ff 
That Works! than a set of activities.

As a matter of fact, the activities make 

up less than a third of the pages.

S tu ff That Works! also includes help-

ful resources for the teacher such as 

clear discussions of the important ideas 

and skills from technology that their 

students should be learning; stories 

of how the materials have been used in 

real classrooms; suggestions for 

outside reading; guidance for assessing 

how well their students are doing; 

and tips on implementation. I hope 

teachers will take time to make full 

use of these valuable resources as they 

use S tu ff That Works! If they do, 

they can help their students take the 

first, critical steps towards 

technological literacy and success in 

and beyond school.

George D. Nelson, Director 

American Association fo r  
the Advancement o f  Science (AAAS) 

Project 2061
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Plans will introduce you to a novel and 

very engaging approach to the study 

of technology at the elementary 

school level. In education today, the 

word technology is most often associated 

with learning how to use computers, 

and that is certainly important. But 

learning how to use a particular kind 

of technology is not the same thing as 

learning how and why the technology 

works. Children learn about computers 

as users rather than as students of 

how computers work or of how to 

design them. In fact, computer analysis 

and design require technical knowledge 

that is beyond most adults, let alone 

elementary-aged children. Fortunately, 
there are many other examples of 

technology that are much more accessible 

than computers and that present 

many of the same issues as computers 
and other “high-tech” devices.

The purpose of technology is to 

solve practical problems by means of 

devices, systems, procedures, and 

environments that improve people’s 

lives in one way or another. Understood 

this way, a computer is no more an 

example of technology than...

• the cardboard box it was shipped in,
• the arrangement of the computer 

and its peripherals on the table,

• the symbol next to the printer’s 
ON/OFF switch,

• or the ballpoint pen the printer 
replaces as a writing device.

A box, a plan for the use of table 

space, an ON/OFF symbol, and a pen 

are examples of technologies you and 

your students will explore in this and 

the other S tu ff That Works! guides.

The S tu ff That Works! approach 

is based on artifacts and systems that 

are all around us and available for 

free or at very low cost. You need not 

be a technical guru or rich in resources 
to engage yourself and your students 
in technology. The activities in 

Designed Environments: Places, Practices, 

and Plans are grounded in a broad 

range of places and situations that are 
part of children’s everyday experiences. 

They include the classroom, schedules, 
rules, other places at school, and 

animal habitats.
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\ V h y  Study Technology in Elementary School?

Below is a graphic summary of the 

process of “doing” technology as we 

present it in this book. The study 

of technology challenges students to 

identify and solve problems, build 

understanding, develop and apply 

competence and knowledge in a 

variety of processes and content areas, 

including science, mathematics, 

language arts, and social interaction.

Collect Examples

Sort the Examples

Analyze Selected 
Examples

Design Process

Starting From 
an Existing Design

The teachers who field-tested 

these materials underscored that these 

activities helped their students to:

• observe and describe phenomena 

in detail;

• explore real objects and situations 
by creating models and other 
representations;

• identify salient aspects of problems;

• solve authentic problems;

• use evidence-based reasoning;

• apply the scientific method;

• ask thoughtful questions;

• communicate in oral, written, 

and graphic form;

• collaborate effectively with others

Modeling Redesign
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E d u ca tion a l Goals for Designed 
Environments: Piaces, Practices, and Plans
Designed Environments: Places, Practices, 
and Plans is about using the process 
of design to make environments work. 
This book introduces children (and 
teachers) to the design process by 
involving them in creating solutions 
to problems in environments that are 
very familiar and important to them: 
the classroom and the school. Through 
the projects described here, children 
learn the basic techniques of design 
technology by applying them first to 
the familiar school and home environ-
ments. The projects engage children 
in problem-solving grounded in 
democratic processes that result in 
real and positive changes. They learn

basic approaches to environmental 
design problems that involve working 
with others and taking responsibility 
for improving the shared environment. 
These are valuable experiences, tech-
niques, and skills in design technology 
that children can apply to other life 
situations.

Designed Environments: Places, Practices, 
and Plans looks at the organization of 
space and time in daily life, and engages 
students in creating and evaluating their 
own designs. The content and activities 
presented here will help you meet these 
instructional goals:

• Introduce the fundamental theme 
of environments as complex systems 
that are designed and evaluated;

Develop a broad view of technology 
and its role in everyday life;
Develop an understanding of 
technology design;
Develop process skills in observation, 
data collection, categorization, problem 
identification, data organization and 
presentation, design and evaluation; 
Develop skills in communication 
and group work.
Develop awareness of problems in 
the immediate environment, and 
responsibility for solving them;
Foster a sense of control in relation 
to everyday problems.

H o w  This Guide Is Organized
Each S tu ff That Works! guide is 

organized into the following chapters.

Chapter 1. Appetizers suggests 

some things you can do for yourself, to 
become familiar with the topic. You 

can do these activities at home, using 

only found materials. They will help 
you to recognize some of the technology 

that is all around you, and offer ways 

of making sense of it.
Chapter 2. Concepts develops the 

main ideas that can be taught for and 

through the topic. These include 

ideas from science, math, social studies 

and art, as well as technology. It also 
reviews what is known from relevant 

cognitive research.

Chapter 3. Activities contains a 

variety of classroom projects and units 

related to the topic, including those 
referred to in Chapter 4. Each activity 

includes prerequisites, goals, skills 

and concepts; materials, references to 

standards and teacher tips; and sample 
worksheets.

Chapter 4. Stories presents teachers’ 

narratives about what happened in 

their own classrooms. Their accounts 

include photos, samples of children’s 
work and children’s dialog. Commentary 

by project staff connects the teachers’ 
accounts with the concepts developed 
in Chapter 2.

Chapter 5. Resources provides a 
framework supporting the implemen-

tation of the activities. It includes 

an annotated bibliography of children’s 
literature and a discussion of assessment 

opportunities.

Chapter 6. About Standards shows 
how the activities and ideas in this 
book address national standards in tech-
nology, science, math, English language 
arts (ELA), and social studies.

Introduction
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H ow to Use This Guide

Different teachers will obviously come 

to this book with different needs and 

objectives. However, regardless of your 

background, instructional approach, 

and curricular goals, we strongly recom-

mend that you begin with Chapter 1, 

“Appetizers.” There is simply no better 

way to become acquainted with a topic 

and to understand what your students 

will be facing than to try out some of 

the ideas and activities for yourself. 

Chapter 1 guides you through that 

process.

The content and approach presented 

in Designed Environments: Places, 

Practices, and Plans are based on the 

premise that processes of design are 

central to the practice of technology, 

just as inquiry is the central activity of 

science. While no two design problems 

are the same, there are some features 

that characterize any design task:

• It should solve a problem of 
some sort.

• It must have more than one 
possible solution.

• There must be an effort to test 
the design.

A problem is like a trigger that 

initiates a design process. Often the 

problem is not well-formulated, a 

vague kind of “wouldn’t it be nice if.

In making the problem more specific, 

it is often helpful to list some criteria 

the design must address. In trying to 

satisfy these criteria, the designer is 

never completely free to do whatever 

he or she wants. There are always 

constraints, which could involve cost, 

safety, ease of use, and a host of other 

considerations.

Designed Environments: Places, 
Practices, and Plans presents a number 

of activities, most of which involve 

students in real design projects. That is, 

the goal of the project is not to make a 

drawing or model. Rather the goal is to 

design a real environment, implement 

the design, live in the new environ-

ment, and then see if it is an improve-

ment over the preceding environment. 

Thus students work through the full 

design process illustrated on page 2. 

The design process is so important to 
this guide that it is described in consid-

erable detail in Chapter 2.

There is no one way to do design.

It is a non-linear, messy process that 

typically begins with very incomplete 

information. Additional criteria become 

apparent as the design is implemented 

and tested. New constraints appear that 

were not originally evident. It is often 

necessary to backtrack and revise the 

original specifications. Such a messy 

process may seem contrary to the work 

you usually expect to see happening in 
your classroom. However, we encour-

age you to embrace the messiness! It 

will justify itself by improving students’ 
competence in reasoning, problem-

solving, and ability to communicate 

not only what they are doing but also 

why they are doing it and what results 

they expect.

4 Introduction
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e//J- Brief History of Stuff That Works!

The guides in the S tu ff That Works! 

series were developed through collabo-

ration among three different kinds 

of educators:

• Two college professors, one from 
the School of Education of 
City College of the City 
University of New York, and the 
other from the City College 
School of Engineering;

• Two educational researchers from 
the Center for Children and 
Technology of the Education 
Development Center 
(CCT/EDC);

• Thirty New York City elementary 
educators who work in
the South Bronx, Jdarlem, and 
Washington Heights.

This last group included science 

specialists, early childhood educators, 

special education teachers, a math 

specialist, a language arts specialist, 

and regular classroom teachers from 

grades pre-K through six. In teaching 

experience, they ranged from 

first-year teachers to veterans with 

more than 20 years in the classroom.

During the 1997-98 and 1998-99 
academic years, the teachers participated 

in workshops that engaged them in 
sample activities and also provided 
opportunities for sharing and discussion

of classroom experiences. The work-

shop activities then became the 

basis for classroom projects. The teachers 

were encouraged to modify the 

workshop activities and extend them 

in accordance with their own teaching 

situations, their ideas, and their 

children’s interests.

The teachers, project staff, and the 

research team collaborated to develop 

a format for documenting classroom 

outcomes in the form of portfolios. 

These portfolios included the 

following items:

• lesson worksheets describing the 
activities and units implemented 
in the classroom, including 
materials used, teacher tips and 
strategies, and assessment methods;

• narrative descriptions of what 
actually happened in the classroom;

• samples of students’ work, 
including writing, maps
and drawings, and dialogue; and

• the teachers’ own reflections 
on the activities.

The lesson worksheets became the 

basis for the Activities (Chapter 3) of 
each guide. The narratives, samples 

of student work, and teacher reflections 

formed the core of the Stories 
(Chapter 4). At the end of the two years 

of curriculum development and pilot 

testing, the project produced five guides 

in draff form.

During the 1999-2000 academic 

year, the five draff guides were 

field-tested at five sites, including two 
in New York City, one suburban 

New York site, and one each in 

Michigan and Nevada. To prepare for 
the field tests, two staff developers 

from each site attended a one-week 

summer institute to familiarize them-

selves with the guides and engage in 

sample workshop activities. During 

the subsequent academic year, the 

staff developers carried out workshops 

at their home sites to introduce the 

guides to teachers in their regions. 

These workshops lasted from two to 

three hours per topic. From among 

the workshop participants, the staff 

developers recruited teachers to 
field-test the S tu ff That Works! 

activities in their own classrooms and 

to evaluate the guides. Data from 

these field tests then became the basis 

for major revisions that are reflected in 

the current versions of all five guides.

Introduction 5





Chapter 1

esigned Environments:

\ V hhat Is a Designed 
Environments Problem?

Places, Practices, and Plans is about 

analyzing and designing environments. 

This chapter provides an introduction 

to the meaning of environment as it is 

used in the concepts and activities 

you’ll find in subsequent chapters. We 

start with a list of environmental 

design problems generated in a brain-

storming session with some teachers. It 

is a wide-ranging list of activities that 

suggests a very broad definition of 

environments. We give structure to the 

concept of environment through three 

categories: the environment of space—  

the places of our lives; the environment 

of our practices, shaped by rules, pro-

cedures, rites, laws, conventions, and so 

forth; and the environment of time, 

which we structure through our sched-

ules and plans. Following these are four 

examples of environmental design. The 

first example is of a redesign project 

that we encourage you to carry out in 

your own home or at school. This is 

followed by examples of Designed 

Environments projects that are based in 
classroom settings.

Think about some of the minor (and 

not so minor) annoyances that compli-

cate your daily life. Do you waste time 

looking for things that are not where 

they ought to be? There are the keys 

you can’t find in the rush to leave for 

work. You know a memo is among the 

papers on the desk, but you have to 

shuffle through the whole pile several 

times before you find it. Misplaced keys 

and lost memos are problems of how 

things are organized— where they are 
kept. Is there a pile of papers you don’t 

really have a place for? How will you deal 

with the overflowing catchall drawer? 

These too are problems of how things 
are organized. To solve problems like 

these you first have to analyze how and 
why they came about in the first place. 

Only then can you design new, more 

effective ways to organize things. 
Problems resulting from the way things

are organized are as common in the 

classroom as in the home. Teachers and 

children lose or misplace things. 

Teachers and children have problems 

putting things away in such a way that 

they can easily be found and retrieved 

when they are needed next time.

The range of environmental design 

challenges in the classroom and in the 

home goes far beyond problems of 

storage and retrieval. Decisions about 

the furniture in the room and how to 

arrange it are design decisions that 

influence the sort of environment you 

create. Recurring problems in the class-

room can be indicators that something 
in the design of the environment or the 

way it is used is not working. Here are 
some clues that tell you there may be 
an environmental design problem for 

you to analyze and solve:

Chapter 1 | Appetizers 7
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• Conflicts between students fre-

quently arise in a particular area 

of the room.

• Certain rules are frequently 
broken.

• There is never enough time to 

finish certain activities.

When we asked teachers to brainstorm 

ideas for environmental design projects, 

they came up with this wide-ranging list:

• Rearrange the living room 

furniture.

• Develop rules for watching TV.

• Adapt the class schedule to 

accommodate a two-hour 

science investigation.

• Plan a shopping trip to 

several stores.

• Design a closet organizer.

• Invent new ways to display 

children’s work.

• Change the rules of a game to 

make it easier or faster.

• Add new folders to a filing system 

and rearrange the contents.

• Set new procedures for using the 

pencil sharpener.

• Move children’s seats to 

control behavior.

• Change activity centers in 
the classroom.

• Modify a game to fit a different-
sized play area.

• Decide where to place things in 
kitchen cabinets.

• Develop ways to control 

classroom temperature.

1 -1: Plan for rearranging the living room

18"x26"
TABLE

70" SOFA
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What do the things on this list have 

in common? They all involve doing 

something to improve a situation. They 

do not involve creating a new product 

or building something. Environmental 

design activities involve rearranging 

the things that are already at hand, 

or establishing new procedures for 

how things are to be used or done.

The activities in the list above involve 

different environments, but we live in 

all of them and to varying degrees they 
are under our control. In Designed 

Environments: Places, Practices, and  

Plans, we categorize environments under 

three headings: space, time, and rules 

and procedures.

Space

“Spatial environment” is what we usu-

ally mean when we say “environment.” 

It encompasses everything we can see: 

the natural environment and the built 

environment.

The spatial environment is the 

focus of the engineer, architect, and 

interior designer. It’s also frequently the 

focus of the classroom teacher. For 

example, you are engaged in designing 

the spatial environment when you...
• Plan storage spaces for learning 

materials;
• Rearrange desks and tables;
• Develop display spaces;

• Organize bulletin boards.

The starting point for spatial design 

activities like these is usually a problem, 

a need, or a sense that things can 

be improved. The trigger for each 

designed environment activity in this 

guide is the identification of a problem 

that the class can solve, a need 

that can be met, a situation the class 

can improve. The word trigger is 

appropriate for these spatial design 

situations because they propel us 

into action:

• Storage space is hard to get to.

• Drawers are cluttered.

• There are frequent spills

in the lunchroom because it’s 

poorly organized.

• The rug is getting dirty because 

of too much traffic.

• The block area is a mess.

• There is not enough sunlight in 

the science area.

• There isn’t enough storage space.

• There’s no place to display 

projects.

• Where can we hang student work?

• Where can we keep work in 

progress?

• How can we have block building 

carry over from day to day?

Chapter 1 | Appetizers 9
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Any of these could lead to a design 

project that would engage the best 

thinking and problem-solving 

of a class. Design projects promote 

a variety of important skills:

• identifying problems in the 

environment;

• deciding what information is 

needed to understand the 

problem, and gathering it;

• creating possible solutions, select-

ing the best, and implementing it;

• evaluating the solution, then 

redesigning it if necessary.

There are other equally important 

outcomes of designed environment 
projects. When children engage 

in solving real problems, they take 

responsibility for the solutions.

Through them they practice democracy 

and they develop social responsibility. 

What’s more, some of the nagging 

problems of the classroom get solved!

Time

Time shapes our lives as much as space 

does. We can be as constrained by time 

schedules as by spatial structures and 

boundaries. We can’t escape the 

demands of time, but we can do a bet-

ter job of organizing the way we use it.

Schools vary greatly in the organi-

zation of the day, the week, and the 

year. Some teachers are told the exact 

times they must teach reading, writing, 

and arithmetic each day. Others are less 

rigidly constrained. All teachers use 

their creativity to adjust class schedules 

to meet the needs and interests of 

children. For example, some are able 

to rearrange the time spent in each 

curricular area in order to provide a 

double period for special projects. 

Others revisit a topic, such as mapping, 

throughout the year rather than studying 

it more intensively over a few days. 

Teachers regularly deal with the problem 

of too many curricular demands and 

too little time. Classroom Designed 

Environments projects can also begin 

with problems relating to time:

• There’s not enough time to finish 

this project.
• We wasted 10 minutes on the 

cafeteria line because too many go 
to lunch at the same time.

1-3: Time planning

Monday
3:30 Home from school
4:00 Play ball
5:30 Eat
6:00 Sega
7:00 Homework
7:30 TV
9:30 Bed

10 Appetizers | Chapter 1
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• We lose too much time between 

reading and math.

• Why don’t we ever do social studies 

in the morning?

• I hate it when the intercom keeps 

coming on.

• I always have to take work home: 

there’s not enough time to

do it in class.

After school, many children are free 

to decide what they do until dinnertime. 

Even in the evenings when parents 

are home, children decide how to divide 

their time among television, hanging 

out, talking on the telephone, using 

the computer, and doing homework. 

Children’s use of time is fertile ground 

for analysis and planning. An interesting 

activity is for children to keep track 

of how they use time. As children collect 

data on how they use time, they are at 

the same time making categories: one 

may record time spent in the broad 

category of “watching television”; 

another might have a category for each 

show watched. Children’s time data 

provides the context for reflection on 

how they use time. Real-life time data is 

the starting point for plans of alternate 

ways to schedule after-school time.

Figure 1-3 is one child’s plan for how 

to use time.

Rules and 
Procedures

Flere is another list of common 

teacher activities:

• Plan a lesson.

• Modify a game.

• Set rules for use of the 

pencil sharpener.

• Develop guidelines for 

Internet use.

• Plan a class trip.

Activities like these, while they 

have spatial and temporal connections, 

do not fit neatly under our first two 
categories. We list them under the 

heading: environment of rules and 

procedures.
Rules and procedures make a 

different sort of environment than 

space and time. Rules and procedures 

shape how we live in space and time.

From the time we get up until we go 

to sleep, we are guided, constrained, 

freed, and frustrated by rules, laws, 

customs, regulations, and procedures. 

Consider the following rules and 

procedures.

• Drive on the right side of 

the road.

• Stop at the red octagonal signs.

• Take a number at the deli 

counter.

• Knock before you enter.

• Raise your hand if you want to 
say something.

• Go to the end of the line.

• Everybody gets just one piece 
of cake.

• Fill out insurance forms at the 

doctor’s office.
• Leave the building for the 

fire drill.

• Stand for the Pledge of Allegiance 

to the flag.

Chapter 1 | Appetizers 11



Designed Environments: Places, Practices, and Plans

This list barely does justice to the 

multitude of customs, laws, regulations, 
accepted practices, rules, and procedures 

that shape our lives. We live in environ-

ments that guide, encourage, and 

restrict what we do. Often we are not 

aware of the rules until they are broken—

i.e., when someone cuts into line or 

takes too much food. Rules and proce-

dures provide the structures that some 

feel as freedom, others as constraint. 

Rules and procedures are as much a part 

of the classroom environment as are the 

time schedule and the classroom layout. 

(See Figure 1-5.) More important, class-

room rules and procedures are largely 

under the control of the teacher. They 

represent an area where students and 
teachers can analyze their own environ-

ment, figure out what works and doesn’t, 

and actually come up with a better

1-5: Class rules

CLASS RULES
LLIOTEM WITH 

YOUR SAKS. 2.WHISPER 
WHEN YOU 
SPEAK

aura ir s i s
4.QUIET FEET.5.BEAFRIEND.
6. IL1A1M A *  

FUNS

design. Here are some questions that 

can trigger projects to design improved 

rules and procedures in the classroom:

• Who and/or how many may go to 

the bathroom and when?

• When may one use the pencil 

sharpener?

• Who gets to speak when?

• How do we get ready to leave 

the classroom?

• How do we decide who gets to 

use the computers?

• Should we allow eating/chewing 

gum in class, and if so, when?

• What is the best way to deal 

with those who interrupt?

• What ought we do to those 

who bother others?

• How should we decide who goes 

to which activity area?

• What is a quick way to get 

homework corrected?

The flip side of developing rules 

and procedures is enforcing them.

What happens when a child breaks a 

classroom rule? A teacher may react by 

ignoring the behavior, encouraging the 

child to conform, cajoling, or punishing. 

The ways that teachers deal with rule 
breakers is of particular interest to 

children. During the later elementary 
years, fairness becomes the criterion 

children use to judge teacher discipline. 

How do they feel about the ways their 
teacher deals with rule-breaking and 

other misbehavior? Is there a place for 
their input?

^I^esigned 
Environments 
and You
You could now be saying, “This isn’t 

hard. I’m already an expert at rear-

ranging things, making schedules, and 

deciding how to do things. I do this 

all the time.” That is the point. All 

of us engage in designing places, 

practices, and plans, but most of the 

time without reflection. However 

sometimes we do ask: “How can I do 

this better?” or “How can I improve 

this situation?” Such questions lead 

from a “making do” approach to 

environmental design issues to the 

sort of analysis and design activities 

that characterize this guide.
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V e t t i n g Started: Redesign Your Desk

This is an introduction to designed 

environments that you can do on your 

own. By the nature of teaching, almost 

all of us have messy desks. “Redesign 

your Desk” takes you through these steps 

in the process of analysis and design:

• Identify the problem.

• Gather and analyze information 

about the problem.

• Determine the criteria for a 

redesign to meet and identify 

constraints on the design.

• Design possible solutions.

• Select the best solution 

and implement it.

• Evaluate the new design.

Does it meet the criteria?

Try reorganizing your desk in 

school or at home, but do it with 

attention to analysis and design by 

following the steps listed above. You 

may find that some steps overlap others. 

You will find that you have to go back 

and forth between steps. That’s because

the order represents a linear sort of 

thinking that doesn’t apply to the way 

you approach problems or that doesn’t 

necessarily work for this particular 

project. So be creative in your thinking, 

but try to employ each step at some 

point as you’re working on the problem. 

The description below goes through 

the steps in the design process in 

the order listed above, but it will be 

clear that the order would not be 

followed in real life designing.

1-6: Desk before redesign
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Identify 
the Problem

Clutter, lack of space, poor organiza-

tion: these are a few desk problems. 

Typically there is one overwhelming 

problem that triggers the desire to 

redesign or to fix a situation. For this 

example, we will redesign to solve 

the problem of desk clutter. This does 

not mean that clutter is the only 

problem addressed in the redesign 

activity. As we think about how 

to improve the desk, we will think of 

other issues. Clutter is simply the 

problem that triggers redesign in 

this instance.

Gather 
Information  
and Analyze 
the Problem

There is a pile of things on your desk: 

school papers, mail, newspaper clip-

pings, unread journals, and so forth. 

What does it mean to gather informa-

tion about this clutter? First, sit down 

at your desk. Go through the items on 

the desk to see what you have. Resist 

the temptation to try to put them away 

as you go along. If putting things away 

were easy, you would have already done 

it. As you look through the clutter to 

see what you have, the natural thing is

to begin to sort it out. So, categorize 

the clutter. Categorizing is an essential 

step in analysis.

Now look at the various places you 

have available for putting things away. 

As you think about where you would 

place each item, you think of places at 

your desk or away from it in terms of 

how convenient they are, how adequate. 

For some things there may be no 

appropriate place. What is needed in 

order to take care of these? And what 

about the things that you’ve kept for a 

long time but don’t use? Why did you 

keep them? This analysis is necessary 

before you can identify the limitations 

within which you must work and 

figure out what criteria a new design 

should meet.

Information gathering and analysis 

goes beyond examining your own 

experience. You need to go to new 

sources of information in order to 

bring new knowledge to solving the 

problem. There are two ways to do 

this for the desk redesign. First, gather 

information on different ways desks 

are organized. Talk to friends and 

colleagues about how they organize 

their home office. What do they have 

on the desktop? What sort of files do 
they keep and where?

Second, get information about the 
kind of products available to make 

desk organization easier. These include 

stacking trays, drawer organizers, 

sorters, pencil holders, portable filing
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systems, and so forth. Visit an office 

supply store. Note the sorts of organizers 

that are displayed with desks. Check 

what is available through office supply 

catalogs. This additional knowledge leads 

to a broader range of design solutions.

Select Criteria 
and Determine 
Constraints

Criteria and constraints sound technical 

and, in fact, they distinguish technology 

design from everyday design.

Setting criteria for a design means being 

explicit about what a design is to 

accomplish. Criteria develop from the 

needs a design is expected to meet. 

Criteria specify how well, or to what 

extent, a need is to be met in order for 

the design to be considered acceptable 

or successful.

Constraints are limits on the 

designing process. They might include:

• Time available to develop and 

implement a solution;

• Resources such as money, materials, 

or expertise;

• Existing rules and regulations, 

including requirements for 
authorizations.

Constraints are guidelines within 

which designs are developed.

It makes sense to create a list of 

criteria and constraints while you are 

gathering and analyzing information 

about your desk (the previous step).

In fact, it’s a good idea to keep a list 

of the various needs that you become 

aware of as you sort the desk clutter 

into piles of bills, papers and the like, 

and as you try to figure out where to 

put all these things. A list of needs to 

be met by a design might look like this:

Needs

• Create space to spread out work.

• Find a place to organize bills, 

plans, and records.

• Find space for current files.

• Create a place for the phone at 

the desk or next to it.

• Keep the pencil sharpener and 

stapler easily accessible.

• Keep a place for the keyboard, 

mouse and monitor on the desk, 

and computer under it.

The criteria are set in terms of 

these needs:

• Flow much space do you really 

need for your work?

• How will you know that you have 

been successful in designing places 

to put the things that made up 
your desk clutter?

The answers to these questions 

become the criteria to be met by the 
design. Criteria developed from the 

above list of needs might look like these:

Design Criteria

• A clear work area of 12” x 24”

• Easy to decide where new papers 
go so they don’t accumulate

• Use computer and phone without 

leaving desk

• Have access to what I need while 

working

As you set design criteria, be aware 

of features in the current desk design 

that are working well. You will want 

to keep these features in a new design. 

They too should be cast as design 

criteria. Design criteria are not set 

once for all time. Don’t be surprised 

if, as you use the desk, you discover 
another function that the desk should 

accommodate. Add it to the list of 

design criteria.

The constraints on redesigning 

your desk are probably based on the 

structure of the desk (size, cubby holes, 

drawers), where it can be placed, and 

resources available to buy files or desk 

accessories. There may be additional 

constraints if other family members 

use your desk. (If they do, they will 

be happy to see the clutter gone.)

Here is a list of typical constraints.
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Constraints

• Limited desktop space (30” x 42”)

• Limited improvement funds: $50

• Computer to be used by others 

in family

• Total filing space: two drawers — 

letter size
• No phone jack near the desk

• Desk must stay against the same 

wall, and within three feet of its 

current location.

There is another type of constraint. 

It arises from several needs competing 

for the same resource. For example, 

clear space for working competes with 

the space needs of a monitor, mouse 

pad, keyboard, pencil sharpener, stapler, 

and desk organizer. Limited desktop 

space means one of two things. Either 

you make tradeoffs among the things 

you want on the desktop or you 

find ways to use desktop space more 

efficiently. A more efficient use of 

space is to have the keyboard out of 

the way when not in use. However, 

using available funds for an accessory 

to store the keyboard limits money 
available for other things— so you’re 

back to making tradeoffs.

Design Possible 
Solutions, Then 
Select and 
Implement One

Now begin the redesign process. Brain-

storm different ways to accommodate 

all the things you want at your desk. 

Think also about the things or functions 

that might be moved away from the 

desk, temporarily or permanently. For 

example, do you really need to keep 

bank statements from the past five years 

at your desk? Is this really the best 

place to store your maps or photos?

There are several ways to explore 

alternatives. Sometimes it is easier to 

play with alternate designs using pencil 

and paper. Sometimes it is easier to 

simply move things around on the 
actual desk, seeing how they fit. Some-

times the final design is the result of a 

series of trials, each guiding and shaping 

the next until you reach what you 

believe to be the best. Whatever the 

process for generating possible designs, 

select and implement the one that 

seems to best meet the criteria you 
have set out.

Evaluate Your 
Redesign

There are two ways to evaluate a 

redesigned desk. Both are important. 

The first is unstructured, informal, 

and done almost automatically: “This 

seems OK,” or “I don’t know if I can 

get used to this,” or “I need to change 

this.” Sometimes in the process of 
implementing the redesign, unforeseen 

problems arise. If this is the case, modify 

the redesign or select another of the 

redesign options. For example, the desk 

may have been moved to a new location 

without planning for adequate lighting. 

Design modifications for this problem 

may be simple. Other unforeseen 

problems may require a whole new 

design. The informal evaluation of the 

redesigned desk is ongoing. Every new 

activity at the desk gives its own feed-

back as to whether the desk accommo-

dates that activity as well as the old 

design did.

The formal evaluation comes after 

the redesigned desk has been used for 

a few weeks. It addresses the question, 

“Does the new design meet the criteria 
for a functioning desk that you set out 

(and perhaps augmented)?”
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Here is a restatement of criteria listed 

above. To the right is a list of the sort 

of things that might be accepted as 

evidence that the criteria are met. 

Sometimes the evidence that a criterion 

is met is implicit in the design criterion. 

Nevertheless, as you develop design 

criteria, think about what it means to 

fulfill each one. This is the evidence 

you’ll use to evaluate the redesign

The important things to experience 

in the “Redesign your Desk” activity 

are the thoughtful aspects of a designed 

environment activity. You didn’t simply 

sort out the clutter— some to the 

wastebasket, some to a file, the rest to 
another stack whose destination you 

hadn’t decided. Rather, you thought 

about how you use the desk and 

what the current problems were. You 

planned how you would change it 

and how you would know if the 

changes worked. These design criteria, 

alternative design options, and evalua-

tion are all processes that raise everyday 

design experiences to the level of 

understanding and using technology.

Table 1-1

£ V A U 1 A T I N ^  & O im \ O H &

Design Criteria Evidence

A clear area of 12 " x 2 4 "

Whenever I want to spread out my 

work, space is available without first 
cleaning up.

Easy to decide where new things should go
There are few, if any, unsorted things 
on the workspace. Little time is 

needed to put papers in their places.

Use computer and phone without 
leaving desk

It is easy to switch from paperwork 

to computer work and back again. 
The phone is within reach.

Have access to what I need while working

Ability to complete work without 
having to leave the desk for office 
supplies or tools. Ability to find these 
articles quickly while working.
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^^esigned Environments in the Classroom
Everyday classroom life surrounds you 

with opportunities for environmental 

design. In the preceding pages you have 

begun to see what the opportunities 

are. The curricular decision is to select 

the opportunity to exploit. Preparing to 

teach designed environments is not the 

typical task of becoming familiar with a 

new curriculum or the materials that

accompany it. Rather, it is looking at 

the things you already do in a different 

ways. To prepare to do designed 

environments with children, you need 

first to step back, think about things 

you automatically do as a teacher, and 

ask, “What would happen if the children 

and I did these things together?”

Elere are some of the things teachers 

ordinarily do themselves, without 
involving children:

• Prepare the classroom at the 

beginning of the year;

• Choose the posters to put up and 

decide where to put them;

• Decide where tables and chairs 

should go;

■ Select activity areas and the 

things to go in them;

■ Arrange for class trips, selecting 

destinations;

■ Set up the procedures to:

• take attendance;

• determine lunch preferences;

• get information to the office;

• regulate the talking in class;
• control the use of the pencil 

sharpener and/or other scarce 
resources;

• control access to the bathroom;

• set the classroom time schedule.

These are some of the ways that teach-

ers structure the learning environment 

and keep order in the room as part 

of their jobs. Each decision shapes the 

environment the children will experience 

and each presents an opportunity for 

involving children in an environmental 

analysis and design activity.

You cannot engage children in 

every one of these decisions, or even 

a significant percentage of them, and 

still have time to do other things in the 

classroom. Depending on the students’ 

maturity, you may feel that some areas 

should be off-limits. You can begin 

by involving children in the redesign 

of only one procedure or rule, time 

schedule or cluttered area. Children 

can learn to analyze what is wrong 

with the current procedure, set criteria 

for what a new procedure should 

accomplish, then design, implement, 

and evaluate a new procedure. They 

learn by doing it. As they gain experience, 

they become more proficient in all of 

these processes. Later, when another 

issue comes up that could benefit from 
student thinking, they will be more 

skillful in addressing the new problem.
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I s This Really Technology?

Is redesigning how you use your 

desk really an application of 

technology? Remember first that 

technology goes far beyond 

computers. Technology is 

even broader than science, although 

technology may use the results of 

science as well as make new science 

possible. Technology is all around 

us and includes all the artifacts and 

most of the environments and 

systems of our daily lives. It 

includes all the efforts from 

prehistory to the present to improve 

the conditions of human life.

The results of technology range 

from improved transportation 

systems to doorknobs that are 

easier to use, from signs that direct

us more clearly through 

an airport to designs for 

more efficient use 

of space. The constant 

aim of technology is 

to improve some aspect 

of life, mindful of 

tradeoffs in other areas 

of life. The success of the 

new product of technology 

is measured by a weighing 

of the improvements 

made against the costs 

of the improvement. 

Although the redesign of a desk has 

a limited impact, it nevertheless 

addresses a goal of any technology: 

to improve a particular aspect 

of life with reasonable tradeoffs.

^I^esign of Space in the Classroom
Monda’s third grade classroom had a 

problem. The rug was getting dirty 

because people kept walking across the 

rug with shoes on. O f course there 
was a rule: “Don’t walk on the rug with 

your shoes on!” But those who knew 

the rule usually didn’t remember it 

until they were halfway across the 

rug and visitors to the room didn’t 

know the rule. The fact that people

kept crossing the rug was a clue that it 

was in a place where paths naturally 

crossed. The problem seemed more a 

spatial problem than one of rules and 
procedures inadequately enforced.

Since the children were involved in the 

problem, it was a good one for them 
to solve. Simply stated the problem was 

this: How can we reduce or eliminate 

shoe traffic across the rug?
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1-9: Data collection aid: a map of the classroom

Door

Gan les/Sh 3lves

Science

Reading

□  □

□

□
Math Social Studies

Computers

Gathering 
Information: 
Analysis of 
the Problem

Initially the children and teacher brain-

stormed about what information might 

be useful and how they might get it. To 

get the brainstorming started, Monda 

asked, “Where are people going when 

they walk on the rug?” She asked questions 

that further narrowed the focus of the 

childrens ideas:

“Where are they going if they are in 

stocking feet?”
Class meeting 
Circle time 
Play games 

“Where are they going when they have 

shoes on?”
To Ms. Monda 
Out of the room 
To the math area

The teacher wanted the children 

to see that when the rug area itself 
was the destination, there was seldom 

a problem. The problems arose when 
people were trying to get somewhere 

else. She wanted them to really see 
the nature of the problem, so she 

introduced the idea of recording the 
paths people were taking when they 

crossed the rug with shoes on. Drawing 
each pathway was a way to collect data 
on their problem. She gave them a 

data collection aid: an 8 1/2” x 11” 

classroom map (Figure 1-9). Each time 
someone crossed the rug with shoes 
on, the rug monitor for that day drew

a line showing where the person 

had walked. The teacher also taped a 

large-scale copy of the map on the 

board in front of the rug. The class 
collected all the daily data on this 

large map and discussed the growing 
body of information during class 

meetings. After the first day the data 
appeared as in Figure 1-10.

After a week had passed, the class 

discussed their data. They agreed on

these general results.

• When visitors come to the room 
and cross the rug, it’s to get to 

the teacher, not to a special area.

• People cross the rug to get from 

the desks to the door.

• People cross the rug to get from 

the science area to the sinks.
• More kids have been detouring 

around the rug since we started 
data collection.
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1 -10: Classroom map showing traffic across the rugIn order to think about possible 
solutions, the children needed broader 
background knowledge. Their teacher 
provided some of this by taking small 
groups to other classrooms, which 
were organized in different ways. These 
visits provided images of different 
classroom arrangements.

Design Criteria 
and Constraints
The class met for pre-design brain-
storming to stimulate thinking about 
many different design options. Then 
they broke into groups of four to begin 
to design solutions to the problem.
They were told to think quickly of at 
least three different plans, but not to 
choose any of them. Then they reassem-
bled as a class and the teacher helped 
them think about the things they could 
and couldn’t change in the room.
These became the design constraints.

• They could move the desks, 
tables, and shelving that served 
as dividers.

• They could not move anything 

attached to the floors or walls.
• No additional furniture 

was available.

• The rug could not be placed 
where it might get wet from art 

or science activities.
The teacher also led them to think 

about the functions the rug was to 
serve. These became the design criteria.

• The rug was to be used for class 
meetings. This meant a chalk 

board or marker board had to 

be available where the rug was.

• The rug should be easily used for 

lounging while reading, or for 

board games.

• The design should make it 

difficult for people to cross the 
rug without thinking about it.

Design Solutions
The children proposed a variety
of solutions to the rug problem.
These included:

• Put a rope barrier around area, 

leaving all else the same.

• Move the shelves so they would 

block one side of the rug.
• Move the rug to the reading area, 

leave the group meeting by the 
board, and have kids bring mats 
to sit on during group meetings.

• Move the rug and the group 

meetings to the reading area, 
using a portable easel in place of 
the wall mounted chalkboard for 

class lessons.
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Selection, 
Implementation, 
and Evaluation

Table 1-2 shows the students’ reactions 
to the four design suggestions:

The class decided to move the 

teacher’s desk and the game shelves to 
block traffic from crossing the rug. 

Everything else was left the same.

This was a status quo solution, involving 

only a “tweaking” of the existing design.

As can be seen in Figure 1-11, the 

selected design blocked the pathway 

from the door across the rug, and it was 
no longer necessary to cross the rug to 

get to the teacher’s desk from the door. 

By the time people had passed the shelves, 

they were already beyond the rug. The 

class selected rug monitors to record 

again the number of people on the rug 

with shoes on. Their criterion for success 

in the redesign was to reduce the number 

of rug crossings with shoes by 80%. 

After two weeks they examined the 

data. They had seen no one at all cross 
the rug with shoes on!

Table 1-2

T<9 &OLVT\OH&

Suggested Design Reaction to Design

Put a rope barrier around area, leaving all 

else the same

Would look "tacky"; nothing stable to 

fasten it to that wouldn't fall down

M ove the shelves so they would block one 

side of the rug; move the teacher's desk to 
the other side of the rug, closer to the door

Best solution

M ove the rug and the group meetings to 
the reading area

Prefer to keep class and group meet

ings in current place

M ove the rug to the reading area, leaving 
the group meeting by the board

Don 't have individual mats, and they 
would not be as good as the rug if 
we did

1-11: The chosen solution to the "dirty rug" problem

Door

Reading Math Social Studies

Computers

005
3
CD
CD
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l^Sedesign of Time in the Cafeteria

The children were complaining as they 

returned from lunch: “We had to wait 

a really long time again.” Fiona, their 

teacher, had heard the complaint 

before— and it was justified. The lunch 

periods were poorly planned and not 

everyone followed the schedule. This 
could be a good problem to analyze, 

perhaps even one the children could 

help to solve. She decided to open the 
topic for brainstorming. Her intent 

was to have the children further define 

the problem so she could gauge their 

interest in studying it. If  it seemed 

appropriate at that stage, perhaps they 

would lay the groundwork for further 

information gathering. She led a class 

discussion to get started:

FIO N A  (TE A C H ER):
Josh said you had to wait a long 
t ime again today.

SA M :
Yeah,  i t  to o k  f o re v e r .

M EG :
We were s t u c k  ov\ t h e  sta\rs 
f o r  an hour.

FIO N A :
Did all of you have to wait 
on the stairs?

T O M :
&ut even t h e  ones  in f r o n t  hctd 
t o  wcri t a  Ionq  t i m e .

FIO N A :
W hy do you think it was so long? 

T O M :
M rs .  P ' s  c\ass i s  su p p o se d  t o  
be behind u s, b u t  t h e y sneaked 
in front o f  u s .

SA M :
T h e lunch lc?dies are recti Ig s l o w .  

FIO N A :
Is it usually this bad?

M ARY:
Monday i t  d i d n ' t  take  s o  l o n g . 

T O M : 
W ho d e c i d es when cXasses 
hctve lunch?*

FIO N A :
That's something we can find out. 
How many of you would like to 
study this, to see if we can make it 
b et ter? ... Good . Let's begin by 
thinking about the information we 
need to really understand 
the problem .

When a system is not working well, 

it is easier to see the various components 

of the system. The lunch schedule, a 

system with several interacting compo-

nents, was not working well. Thus the 

poorly functioning schedule provided an 

opportunity to see what was necessary 

for a schedule to run smoothly. Fiona 

guided the discussion and data collection 

decisions so children would understand 

what things were important to the 
schedule not working. In the discussion 

the children decided that they needed 

information in these areas:

1. How long do we wait? Is it 

the same each day?

2. How fast do they serve food?

Is it the same for every meal?

3. When do other classes 
arrive for lunch? How many 

are in each class?

4. Who plans the schedule?

What is the schedule?

PAT:
Ho, -the ones  Tn front  were O .K .
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Gathering 
Information  
and Analyzing 
the Problem

Fiona set up eight groups to gather 

information, two groups for each of the 

four sets of questions. First, a group 

had to define its problem further. For

instance, a group addressing the first 

question, “Fiow long did they wait on 

line?”, decided they would measure the 

time from when they joined the lunch 

line until they got to their tables. 

Similarly, the children in each group 

had to decide how their group would 

collect the information they needed.

Fiona had to help a group address-

ing question 2 figure out how to collect

their data on speed of service. They 

finally decided to see how many kids 

came out from the serving area during 

two-minute periods. They collected 

data over two-minute periods each day 

for a week and then compared the 

results for each day. The data showed 

that the number of kids served on 

average in a two-minute period was 

different each day.

Table 1-3

AV£RA<5£ NUAA^R O? £H IU?R£N ^£R V 07  IN TWO M IN U T E

Monday Tuesday Wednesday Thursday Friday

Number served 12 10 11 8 10

Data on question 1, how long children had to wait in line, also showed a variation from day to day.

Table 1-4

HC\N LOH& £H IU?R£N W AIT0? TO &£

Monday Tuesday Wednesday Thursday Friday

W ait time 4 min. 40 sec. 7 min. 10 sec. 10 min. 0 sec. 8 min. 10 sec. 7 min. 15 sec.

Fiona wanted the class to see the 
relationship between how many 

children were served in two minutes 

and how long children had to wait in 
line. She had the class compare the 

findings on questions 1 and 2. The

shortest waiting time was on Monday. 
This corresponded to the day when the 

most children were served every two 
minutes. Similarly, long waits went 

along with the fewest children being 

served in two minutes. The children

started to see how these variables 

were related.
Not surprisingly data on question 

3, when classes arrived for lunch, also 
varied from day to day.
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Table 1-5

WH£N C l A R K IV H 7  F O R LU N CH

Monday Tuesday W ednesday Thursday Friday

Mrs. F's class 1 2 :0 5 12:05 12 :0 5 12:05 1 2:05

Mrs. D 's class 1 2 :0 8 12 :1 0 1 2 :0 0 1 2 :0 6 1 2 :10

The children discovered that the day when they had to wait the longest was not the day when the service was slowest, 

but the day when Ms. D ’s class got in ahead of them.

Design Criteria 
and Constraints

Design
Solutions

Children working on question 4 did 

more than just get a lunch schedule. 

They talked with the principal to find 

out how the lunch schedule had been 

designed. They found that all the 

lunches were scheduled between 11:00 

and 1:15, that the lower grades had to 

go first, and that each class had 45 

minutes for lunch. When children 

reported to the class on question 4, 

these parameters set by the principal 

seemed like reasonable constraints for 

any redesign. The class discussed how 

long it was acceptable to wait on line 

for lunch. They decided that five min-
utes was the upper limit. A successful 

redesign of lunch scheduling would 

result in children waiting no more than 
five minutes from the time they arrived 

until they began to be served. This 

became their design criterion.

The next step was to figure out what 

changes could be made to reduce the 

waiting time. Working in groups of 

four, the children were asked to design 

possible solutions. Fiona decided to 

change the groups in order to maxi-

mize the number of ideas considered 

by each group. She assigned one 

student from each of the four question 

areas to each new group. The groups 

brainstormed possible solutions in 

class. Then for homework, each child 

designed a possible way to reduce the 

time spent waiting for lunch. The next 

day the children shared their ideas 
with their groups. The groups did what 

amounted to mental experiments to 
see how well they thought each of the 

plans would work. They then chose 

what they thought was the best solution 
and presented it to the rest of the class.
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Table 1 6

TIAA££ FOR TO OO TO LVN£H
Class Original Schedule First Proposal Second Proposal

la 11:00 11:00 11:00

1b 11:10 11:06 11:07

1c 11:20 11:13 11:14

2a 11:30 11:19 11:21

2b 11:37 11:26 11:28

2c 11:45 11:32 11:35

3a 11:53 11:39 11:42

3b 12:00 11:45 11:49

4a 12:05 11:52 11:56

4b 12:10 11:58 12:03

5a 12:15 12:05 12:10

5b 12:20 12:11 12:17

6a 12:25 12:18 12:24

6b 12:30 12:24 12:30

Selection, 
Implementation, 
and Evaluation

The plans presented by the groups were:

• Adjust the time when each class 

goes to lunch according to the 

menu. On slow food days, there 

would be more time between 

the arrival times of classes.

• Get more help in the kitchen 

on slow food days.

• Schedule more time between 

the times classes arrive.

• Make the teachers follow 

the schedule.

On the day when each group 

shared its solution, the assistant principal 

joined the class to ask questions of 

each group and to help them work 

through the implications of each plan. 

The assistant principal convinced 

the class that the schedule could not 

be changed according to the kind of 

food being served. She didn’t think 

there was room to add an extra worker 
in the cafeteria line, and there might 

not be money to hire another person. 
She agreed that the schedule could be 

more staggered and suggested that 
the children make a proposal for new 

cafeteria arrival times. She also invited 
the children to think of ways that 

teachers could be encouraged to follow 
the schedule.

It was a major project to design 
a new schedule. First the children 
determined how much time they had

in all. If the last group had to be done 

by 1:15 and lunch periods were 45 
minutes, then the last class had to start 
lunch by 12:30. That meant all the 

classes had to go to lunch between 

11:00 and 12:30, a 90-minute period. 
A total of 14 classes went to lunch: 
three each at the first and second grade

levels, two classes each for grades three 

through six. The first schedule was 

designed by dividing the 90 minutes 

by the 14 classes. This yielded lunch 
periods that began at six- or seven- 

minute intervals. Table 1-6 shows the 
original schedule and two proposed 
modifications.
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Children developed the first 

proposal by alternating six- and seven- 

minute intervals between lunch times. 

At first they couldn’t figure out why 

that only took them to 12:24 rather 

than 12:30. Then they discovered that 

while there were 14 classes, there were

only 13 intervals, not 14. When they 

divided the 90-minute period by 13, 

they found they could have 7 minutes 

between classes for all but the last class. 
This then was their proposal.

They presented the proposal to the 

assistant principal. Her first reaction

Table 1-7

FINAt- FROFO&AU ' OH TIM£
TOOK TO

Class
Num ber of 
Children

Time to 
Serve Class

Final Proposed  
Schedule

la 20 8 11:00

1b 18 7 11:08

1c 19 8 11:16

2a 19 5 11:24

2b 21 5 11:30

2c 21 6 11:36

3a 32 8 11:42

3b 30 7 11:48

4a 29 6 11:56

4b 31 7 12:03

5a 31 6 12:10

5b 30 7 12:17

6a 29 6 12:24

6b 28 6 12:30

was that younger classes needed more 

time, and the original schedule provided 

this. The children responded that the 

younger classes had fewer children so 

they didn’t need more time. Finally all 

admitted that they didn’t know how 

much time each class was actually 

using. They chose a group to gather 

data on how much time each class 

used to get their lunch. They based the 

final schedule proposal on this added 

information. In the presentation of the 

proposed schedule (Table 1-7), the 

children included the time the classes 

actually took to be served as well as 

class size. The combination of class size 

and grade level helped make sense of 

the variations in the time it took to 

serve a class.

After reviewing the final proposal, 

the assistant principal asked the 

class to present the results of their 

study to the school and to explain 

their recommendation for a new lunch 

schedule. The schedule was implemented 

at the beginning of the next 

quarter. The children evaluated it by 

again collecting data on how long 

classes waited from the time they 

arrived for lunch until they were all 

served. They found that some 

teachers still did not follow the schedule, 

but in general the waiting times 
were shorter.
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l^@ules and Procedures in the Classroom

The telephone in Bret’s room was 

frequently interrupting his teaching.

He had fallen into the practice of always 

answering it himself. Now he wanted 

to involve the class in finding a better 

solution. Bret also wanted the class to 

experience math in real-world contexts. 

This could be a good opportunity for

working with data. One problem was 

that the class had little experience 

collecting and sorting data on everyday 

things. So he developed an initial 

procedure that both produced baseline 

data and gave the children experience 

in recording data.

Gathering 
Information: 
Initial 
Analysis of 
the Problem

Bret began the project the next day, 

immediately following the first phone 

interruption. After the call he said:

“That was Miss Abrams from the 

office. She wants someone to take 

the attendance sheets down right 

now. We’re going to keep track 

of who calls on the telephone and 

why. Draw a line down a new 

sheet of paper. Label one side 

‘Who called’ and the other side 

‘Why.’ On the first line, write 

‘Miss Abrams’ in the first column 

and ‘take something to the office’ 

in the second. Every time someone 

calls today, I will tell you who called 

and why they called. At the end of 

the day we are going to look at all 
this data and begin to figure a way 

to deal with these interruptions.”

Toward the end of the day, the 

class came together to review the data 

they had gathered. They listed reasons

1-12: Who called and why

Who Called? Why?

Ms. Abrams Go to office
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for the calls and classified them into 

groups based on similarities. They 

listed callers and tallied how many 

times each one had called. Bret asked 

everyone to spend some time that 

night thinking of a way to deal with 

phone calls so that the class would 

not be interrupted.

A Preliminary 
Design and 
Design Criteria

The next morning the children shared 

their solutions.

• Tell the principal to take the 

phone out.

• Tell the secretary she can’t call 

during the class.

• Don’t answer, just let it ring.

• Have a phone monitor answer the 

phone instead of the teacher.

Bret helped the kids think about 

the different solutions. The phone had 

been installed as a safety device, and it 

couldn’t just be removed. If they just 

let it ring, the phone would still be 

disturbing the class— and besides, there 

might be an emergency. As the class 

considered the solutions, they were 
also beginning to see some constraints 

on the designs. They finally decided to 

try a phone monitor. Then they came 

up with preliminary instructions for 

the monitor, and a procedure for 
deciding who would be the monitor 

each day.

More Information- 
Gathering, 
Problem Analysis, 
and Solution  
Shaping

The monitor for the day was responsible 

for recording who called and why. The 

class would look at this new data after 

one week. By the second day, Bret 

decided it was time for the children to 

consider how the phone should be 

answered. The class decided on “Hello, 

this is Mr. Lenk’s class.” When the 

caller asked for Mr. Lenk, the reply was 

“I’m sorry, Mr. Lenk is busy teaching. 

May I take a message?” If  a child had 

to report to the office, the monitor 

quiedy told the child. When the monitor 

was uncertain how to respond, she or 

he interrupted Mr. Lenk for assistance. 

Whenever a monitor was presented 

with a new situation and didn’t know 

how to respond, the class talked about 

it later and decided how to deal with 

the new request. They made up a booklet 

of requests that came by phone and the 

response for each type of request. This 

was the phone answering protocol.
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Design Evaluation 
and Redesign

At the end of a week, the class held an 

evaluation session. The main issue was: 

Did the phone interrupt the class as 

much as it used to? Did Mr. Lenk have 

to stop teaching as often? They looked 

at their data. They saw that there were 

many more reasons for calls than they 

had realized. They saw that most of the 

calls were from the school secretary.

They also saw that the actual number 

of calls seemed to be decreasing. They 

didn’t, however, have data on how many 

times Mr. Lenk had to be interrupted.
The design solution had been subject 

to continued evaluation and redesign 

during that first week as the class devel-

oped a telephone answering protocol. 

They decided to continue with the same 

system for the following week, but with 

a change in data collection. In addition 

to collecting data about the caller and 

the reason for calling, the monitor would 

also indicate whom the call was for and 

if that person had to be interrupted.

After the second week Bret worked 

with the class to think about how they 
might represent their data. They made 
line graphs to show the number of calls 
each day and bar graphs to show who 
made the calls.

1 -13: Number of calls each day

Number of Calls Each Day

Days

1-14: Who made the calls
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The class also made bar graphs to show 

the reasons for the calls.

Bret also asked students to whom 

they would like to show the data, and 

what the reaction to the data might be. 

Since most of the calls were from the 

secretary, they decided to discuss their 

results with her. They weren’t sure 

what the results would be. Since many 

of the calls were for administrative 

information such as the lunch list and 

attendance list, the secretary helped the 

class think of how they could get the 

information to the office before it was 

needed. The secretary probably also 

became more sensitive to her calling, 

because the number of calls decreased.

The telephone-answering project 

differs from the other design projects 

we looked at in this chapter. The class 

did not gather all the information they 

could on telephone calls, analyze it, 

develop a protocol, try it out, and then 

evaluate it. Instead, they implemented 

an initial way of responding to phone 

calls that they continually revised. The 

adequacy of the protocol was evaluated 

with each phone call. When the monitor 

could respond to the call, the protocol 

was successful. When the monitor 
had to interrupt Mr. Lenk, the protocol 

was inadequate. Then the class had to 

change the protocol to address every 

new type of phone request. Each time

the protocol was amended, it provided 

responses to more requests. The design 

processes used in the first three examples 

of this chapter are frequently referred 

to as constituting a design cycle. The 

development of a phone answering 

protocol is an example of design by 

repeated, short-term, design cycles. It is 

characterized by immediate evaluation and 

redesign of each new phone answering 

protocol. This represents a technology 

design project just as much as do the 

first three examples of design projects.

‘d e s ig n e d  Environments 
Projects and Life in the Classroom
Children and teachers in these three 

classroom vignettes see problems in 

the classroom and school as being their 

problems and they see themselves as 

able to address the problems together. 

These are real problems of telephone 

interruptions, excessive waiting for 
lunch, and a rug that is being worn 

too quickly. These are classrooms where 

teachers encourage children to think 

about real situations, and to work 
collaboratively to gather information 

and figure out ways to improve school 
and classroom environments.

Many teachers worry about control 

issues, especially when children are 

invited to share real responsibility in 

the classroom. In the above examples, 

however, none of the teachers relin-

quished control. Control was shifted to 

the analysis and design process.
That process requires criteria to define 
what is meant for a procedure, schedule, 

or furniture layout to be functioning 

well. The design process also requires 
that there be an evaluation to see 

if the criteria have been met. By inviting 

their students’ participation, these

teachers shared the responsibility with 

their students, while teaching children 

how to design and how to evaluate a 

solution democratically. By helping 
children establish reasonable criteria for 

evaluation, the teachers guaranteed that 

the new design met their needs as well 

as those of the students.
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Designed Environments

Eechnology Design Processes
Content: Design  
Process, Learning, and  
Child Development

The central goal of Designed 

Environments: Places, Practices, and  

Plans is for children to apply technology 

design processes to situations in 

their daily lives. This chapter contains 

content background for Designed 

Environments activities and relates 

children’s learning and development to 

those activities. Understanding 

technology design processes is central 

to the activities, and so a major 

portion of this chapter is devoted to a 

detailed description of them.

W here's the Technology?

How does technology relate to designing 

environments? As presented in S tu ff 

That Works!, the purpose of technology 

is to solve practical problems by 
means of devices, systems, procedures, 

and environments that improve 

people’s lives in one way or another.

These are the basic steps in the 

design process:

• Identify an everyday problem.

• Gather information: analyze 

the problem.

• Develop criteria to be met by 

a design solution.

• Identify the constraints that 

limit design possibilities.

• Design possible solutions.

• Select a best solution.

• mplement the selected 

design solution.

• Evaluate the new design.

• Develop a new design solution, 

if indicated by the evaluation.

What follows is an examination of each 

step in the order in which they are 

listed above, but don’t be misled. 

Design is not an orderly process. It is 

like writing: as you go forward in 

developing new ideas, you have to 

go back and revise earlier ideas.
For example, as children work on 

design solutions, they might discover 

along the way that they need more 

information and that there are additional 

constraints affecting what they can do.
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2-1: Design is not an orderly process.

&
&

oTY’py p y o ^ ie vr i ^

Planning for the 
Unexpected

Designed Environments activities are 

not static pieces of curriculum that fit 

neatly into a particular time slot in the 

school year. Rather, they are triggered 

when children identify a problem 

or need in the classroom or school 

environment that can be solved by 

changing the way the environment is 

designed. Thus, as you do your 

curriculum planning, try to build in 

some flexibility. This will let you take 

advantage of the opportunity for an 

environmental design project when 

it arises rather than slotting your 

Designed Environments work into an 

arbitrary period, such as the tenth 

week of the school year.

The need to go back can also occur 

at what the designer thinks is the 

end of the process, when the design 

is being evaluated. Even bad designs 

usually meet all the initial design 
criteria, but a design solution will 

fail at the evaluation stage if relevant 
criteria were omitted at the beginning. 
Before redesign begins, the design 

criteria need to be changed.

These experiences are common to 

the experience of all designers, not just 

children. This non-linear messiness is 

part of the process and is reflected in 

the approach to environmental design 

presented in Designed Environments: 
Places, Practices, and Plans.
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Identify a Problem

In the normal course of living, 

children, like all people, experience 

challenges and difficulties. They 

encounter situations where changes in 

the physical space or the way it is 

used— which includes such things as 

schedules and rules— would make life 

easier, more fun, and more interesting 

for themselves and others. But children 

often don’t recognize the problems, 

and even if they do, it probably doesn’t 

occur to them that they could have a 

role in coming up with solutions. A 

major goal of Designed Environments: 

Places, Practices, and Plans is to sensitize 

kids to design problems in their envi-

ronments, and then to help them see 

themselves as capable of using design 

to change things for the better.

The best way to introduce a 

Designed Environments project is to 

use a problem that children are already 

aware of. Chapter 1 described how 

Fiona guided her children from their 

upset into a Designed Environments 

project. The children’s complaints had 

identified a problem: wasting time 

waiting for the school lunch. Although 

it was their problem, the children had 

not begun to see it as one they could 

solve. Fiona legitimized the problem by 
discussing it with them. As she elicited 

different observations from the children, 

a more complete understanding of the 

problem emerged. This process helped 

the children see the problem as one 

they might address.

or Need

Fiona’s children had already verbal-

ized the problem. But what do you 

do when children are bothered by 

something but don’t express it directly? 

This is where a scavenger hunt and 

brainstorming come in. In this case, 

the object of the scavenger hunt is 

to find problems in environments—  

“environments” being physical spaces 

and how they are used as determined 

by habit or by rules, regulations, and 

schedules. Brainstorming is a tool 

for generating ideas about a problem 

itself—what additional information 

is known or needed and preliminary 

notions about possible solutions.

2-2: What's the problem here?
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Getting the M ost  
from  Brainstorm ing

Brainstorming is a technique for 

getting a lot of ideas on the table fast. 

It can help children see and think 

broadly about a particular topic. The 

technique is simple. Present a question 

or problem to the class and record all 

contributions. This is not a time to 

judge the quality of a contribution, 

but rather to elicit as many ideas as 

possible. Ideas that appear silly are 

recorded alongside those that seem 

better. Brainstorming is productive 

because each student begins to form a 

larger concept of the topic, and get 

new ideas about it, by hearing the 

ideas of others. Categorizing the items 

on the brainstorm list is a common 

way to follow-up the brainstorming. 

Brainstorming is also a good aware-

ness-raising activity to precede a 
scavenger hunt.

Begin by conducting your own 

scavenger hunt and brainstorming 

for Designed Environments problems 

in your school— minor inconveniences, 

snafus, poor practices, and so forth. 

Think about categorizing what you 

come up with. Categories for school 

problems could be based on the 

level in the educational system at which 

problems originate or the physical 

places in which they occur.

Disorderly transitions is an example 

of a problem that begins at the classroom 

level. Examples of problems that are 

created at the school level might 

include the way the school day is 

structured or how children are assigned 

to classes. Problems created at the 

school district level typically stem from 

policies. New curriculum and testing 

demands mandated at the state level 
create a different set of problems.

A whole new set of issues emerges 

when you brainstorm problems accord-

ing to the places they occur— on the 

playground, in the bathroom, or in the 

hall. What about particular areas of the 

classroom such as coat closets, storage

areas for student work, the teacher’s 

desk? There are other types of categories, 

each one of which provides a different 

lens for brainstorming about school 

problems— the people involved, for 

example (principal, teachers, aides, 

children, custodians, parents), or 

troublesome behaviors. List all of the 

problems you find. This is a conscious-

ness-raising process to prepare you for 

helping your students become aware 

of Designed Environments problems.

Next, go through the same process 

from the point of view of your students. 

What kinds of problems, annoyances, 

and disruptions do they contend 

with at school? When you identify a 

condition that impacts a lot of students 

and that is amenable to improvement, 

bring it up for class discussion. 

Encourage children to talk about the 

situation and about their experience 

with it. Such a discussion lets children 

know you are interested in the things 

that make their life at school more 

difficult and also in their ideas about 

how to make things better.
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Gather Inform ation and Analyze the Problem

2-3: Brainstorming can get a lot of ideas on the table fast.Chapter 1 describes how Fionas class 

began brainstorming about time 

wasted in the cafeteria. She led the 

brainstorming into a discussion of 

the additional information they needed 

to understand the problem better. 

Without this kind of guidance, a 

discussion about a problem may jump 

prematurely into possible solutions 

before the full nature of the problem 

is known. The teacher’s job is to help 

children think about the kind of 

information they will need, and how 

they might go about getting it, before 

beginning to design solutions.

A good brainstorming session leads 

to more information-gathering. One 

purpose of brainstorming is to identify 

areas where more information is 

needed. These should be sufficiently 

clear so that groups of students 

can sign up for areas at the end of 

the brainstorming session.

These questions will help focus the 

brainstorming and identify areas 

where additional information about a 

problem is needed:

• Why is it a problem? What is it 

about the situation that we 

don’t like?
• What information can we collect 

to see how severe or widespread 

the problem is?

Qualitative information:
• Does it happen at a 

particular time?

• Who is involved?

• Does it happen every day or just 

some days?

• Does it always happen in a 
particular place?

• Are the same people or groups 

always involved? If  so, 

which ones?
Quantitative information or data

• How long does it last?

• How many incidents are there?

• How many people are affected?
Divide students into small groups

and assign one question to each group.
The groups should figure out how to
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Develop Criteria to Be Met 
by a Design Solution

get their information and then gather 

it. As groups share what they find out, 

allow time for the class to analyze this 

new information. The purpose of 

sharing isn’t to make a report, although 

this is an important experience (and 

addresses an English Language Arts 

standard). Rather, the purpose is to 

achieve deeper understanding by using 

critical listening and thinking skills to 

analyze each report. Questions like 

these will help children develop and 

apply these critical skills:

• Does the information in the 

report agree with what you know 

of the situation?

• Does the information (data) in 

one part of the report agree with 

information in another part? In 

other words, do the numbers 

and number patterns make sense?

Next, have children compare 

reports, using questions like these:

• Does the information in Group 

A’s report seem to match the 

information from Group C?

• How are these facts (give examples 

of facts reported by two different 
groups) related? Do they support 

each other or contradict each other?
(In the cafeteria schedule problem 

described in Chapter 1, one group 
reported the official lunch schedule 

and another group reported class 

arrival times at the cafeteria that were 
different from those scheduled.)

Analysis of the information 
gathered at this stage leads directly 
to the next steps in the design process.

When children first begin to develop 

design criteria, their thinking tends to 

be generalized as well as personalized. 

They might describe what an improve-

ment would look like or suggest a 

goal or end result, and they are likely 

to describe how they would be affected 

by a solution. Here are some questions 

to help children start thinking about 

design criteria:

• What should the environment 

(space, way of doing things) 

look like once we have solved 

the problem?

• What should a new design allow 

or help us to do that the current 

one doesn’t?

• What are the good points about 

our current way of doing things? 

How can we maintain them in a 

new design?

Now you need to help them move 

beyond these initial ideas. Your task is 

to help them see the solution in terms 

of its parts— a systems approach— and 

to broaden their perspective beyond 
their own point of view. Everyone 
who has contact with the space 

or practice or plan where the problem 

exists will be affected by the design 

solution. Questions like these will help 
children take that fact into account as 

they go about working on the problem:

• Think about my job as the 

teacher. What do you think I 

would like the new design to do?

• What do you think is important 

to the principal regarding this 

problem? Is it the same as what is 

important to you and me? Why 
or why not?

• What would a kid in kindergarten 

(or the third grade, and so on) 

think about this problem?

An environment is a complex 

system with many interrelated parts 

that function together. The classroom 

environment includes students, the 
teacher, visitors, people who use the 

room outside of class hours, objects 

such as supplies and materials, rules 

and regulations that affect what 

happens in the room, and so on.

A change in the way the classroom is 

arranged might result in the need to 

change a classroom rule.

Like the classroom, the school is a 

complex environment. Thus, changes 

planned by children may affect other 
classes as well. When they do, the 

system of interrelated parts affected 

by the new design may stretch to the 

whole school. These questions will 
help children think in terms of the 
school as a system:

• Who else could be affected by our 
design solution?

• Could the new design affect 

anyone in another (specify) class? 
How?
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The cafeteria schedule planned by 

Fiona’s class would affect other teachers, 

other classes, and cafeteria workers. 

Their points of view should have been 

considered in planning the new design. 

When children figure out all the people 

affected by a change, they are developing 

the notion of a system. When children 

consider the desires of these other 

people as they develop design criteria, 

they are developing the values and 

attitudes of good citizenship.

Design criteria are the conditions 

that a design solution must meet in 

order to solve the problem that has 

been identified. They are used at two 

key points in the design process—  

when the design is being formulated 

and when it is being evaluated.

At the design stage, children use 

the criteria as a framework on which to 

build their design solution. They project 

what a design would be like when 

implemented, and test that projection 

against the criteria, using everything 

they know about people, materials, and 

whatever else is involved in the design.

At the evaluation stage, the criteria 

are used to measure the success of the 

design by comparing the solution with 

the criteria to see if they have been 

met. If the design doesn’t meet all the 

criteria, the designer has more work 

to do. Evaluation also measures the 
adequacy of the original design criteria.

Because environments are such complex 

systems, designers often find that a 

design doesn’t work because it has 

unintended consequences, even 
though it meets all the criteria initially 

set. In such a case, additional criteria 

are needed, as well as a redesign.

2-4: How will we know if our design solves the problem?
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Identify Constraints That 
Limit Design Possibilities

All design is done within constraints. 

Constraints include limited resources 

such as time, money, space, and 

materials. Lack of authority to carry 

out the design or the need to obtain 

permission is another kind of constraint.

Constraints come to light in several 

ways as a natural part of the design 

process, as designers gather and analyze 

information, develop criteria, and share 

their ideas and criteria with others who 

have a stake in the design solution.

This happened in Fiona’s class as they 

shared designs with each other and

with the assistant principal. Here are 

some questions that help identify 

design constraints:

• Can we make changes that require 

money? More equipment? New 

furniture? Where will we get what 

we need?

• Does anyone need to approve the 

changes we want?

• What stands in the way of chang-

ing things in this environment?

• What are the limits we have to 

work within? What can’t we do?

2-5: What limits what we can do?

Design Possible Solutions and Choose the Best One

Fiona’s class worked through four

stages of the design process:

1. The class brainstormed possible 
designs to shorten cafeteria waiting 
time, then individual children devel-
oped their own proposals.

2. Individual proposals were shared 
within groups, becoming the basis 
for a single proposal from each 
group.

3. Group proposals were shared with 
the class and the assistant principal.

4. After feedback on the group propos-
als, the class developed a final 
design, in this case a new lunch 
schedule.

As children see that they can solve real 

problems and thereby improve the class 

and school for themselves and others, 

their school lives are affected in positive 

ways. The outcome in the form of an 

implemented solution is important, 

but precisely because this is such 
powerful work, the process leading 
to the solution is even more important. 

Each child needs to see his or her con-

tribution to the solution. Thus the 

process leading to a “best” solution 

should be collaborative, so that every-
one feels a sense of ownership, rather 

than competitive, which gives one 
group credit for the “best” design and 
the rest are left with a sense of failure.

Use these ideas to guide discussions 

that lead up to selecting the design 

solution that will be implemented:

• There is no one best design.

• A design may be most effective in 

meeting one or more criteria but 
might (and often does) fall short 
in addressing others.

• Any real-life design context is 

complex: there are many desirable 

outcomes, many constraints.

• Different criteria will compete 

with one another. Not all 

desirable outcomes can be 
achieved by one design.
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• Children will not agree on which 

outcomes are most or least 

important.

• Each design developed by a child 

or by a group can reveal valuable 

ideas about the problem and 

about what makes a solution 
desirable. Each design represents 

a unique point of view and 

contributes to the overall process.

• Each proposed design (even 

the most off-the-wall one) can 

stimulate new design ideas.

• Each reaction to a proposed 

design contains implicit criteria, 

constraints, and ideas of how 

something will work. These are 

worth exploring further.

• Trade-offs begin to be made and 

understood as the class moves 

toward an acceptable common 

design.

When children present their designs, 

use the following to help them make 

their thinking as clear as possible for 

the benefit of all:

• Did anything present a problem 

for you as you thought about 

your design? How did you deal 

with it?

• What other designs did you con-

sider? Why did you reject them?

• Describe how you imagine your 

design working.

• How does your design meet the 

criteria?
• Describe how your design stays 

within the constraints.

Take each design effort seriously, 

even when the child pretends not to do 

so. There is something in each child’s 

work that can contribute to the thinking 

of others. In the act of presenting it, 

a child will often get new ideas or see 

problems in his or her design. Watch 

for and encourage this on-the-spot 

thinking. As you guide the class toward 

choosing a design that can be imple-

mented, take every opportunity to 

acknowledge the collective thinking 

and collaboration that have helped to 

shape the design.
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The ways to implement a design are as 

varied as environmental designs are. 

Designs that change the physical space 

of a classroom and designs that affect 

other parts of the school usually take 

more planning to implement than 

designs that affect only a few children 

or are limited to classroom procedures.

Encourage children to plan how 

they will implement a change, even 

when it is a simple one. When imple-

mentation is allowed just to happen, 

carried by the enthusiasm of the 

children, problems usually emerge—  

e.g., disagreements about who does 

what, what goes where, or what the 

design actually means. Planning how 

to implement a design avoids these 

problems or makes them easier to 

resolve. Fionas children had to plan 

carefully because their schedule 

redesign affected the whole school. 

Their implementation plan included a 

“communications campaign” to persuade 

others of the merits of a new lunch 

schedule and to win their cooperation.
The implementation phase of a 

complex design project is itself a design 
project. Children need to analyze what 
needs to be done, the number of 

children needed to do each thing, and 

the sequence of actions, and then they

need to determine who will do what. 

Some designs require significant 

planning to implement because the 

implementation itself takes place 
within constraints. In Chapter 4, you 

will read about Angel’s children who 

could only rearrange the classroom 

furniture during their lunch hour.

Other projects require much less 

planning to implement, but are 
subject to revision as feedback during 

implementation reveals new criteria 

and constraints. An example of this is 
seen in Chapter 1, as Bret’s class 

worked toward a solution to constant 

interruptions from the telephone in

2-7: Implementing a design solution

the classroom. Their initial plan 

underwent a series of modifications 

as new situations arose and had to be 

accommodated. Each new development 

served as an evaluation of the protocol 

they had developed, and thus led 

immediately to a redesign.

One final word on implementation: 

Involve as many children as possible in 

the implementation, not just the group 

whose idea it was. If evaluation can 

take place while the design is being 

implemented, you may want to involve 

some children in the evaluation effort 

while others do the implementation.
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Evaluate the Solution After a Trial Period

2-8: Elicit general impressions about whether the design worked or not.In our experience, evaluation is the 

most difficult step in the design 

process. If a design works well once it 

is implemented, a formal evaluation 

plan may seem unnecessary. I f  the new 

design is not working, children and 

teacher may simply go back to the 

old way of doing things rather than 

investing more time in a project that 

seems to have failed to achieve its 

goal. In either case, valuable learning 

opportunities are lost.

Regardless of the apparent success 

or failure of the design solution, we 

encourage you to conduct a formal 

evaluation of the design. This is a 

unique time to develop children’s 

intellectual skills and to model a good 
life-long habit. The groundwork for 

evaluation has already been laid. By 

this point, you will have seen children 

develop and practice analytic and 

problem-solving skills, social skills, 

and communication skills. These same 

skills are exercised in evaluation, but 

with more emphasis on analysis.

Start by eliciting students’ general 

impressions about whether a design 

solution is working or not working. 

Whichever answer they give, follow-up 

immediately by asking, “Why?” List all 

the “whys” on the board. This list will 

lead in two directions: some of the 

“whys” will be related to the design 
criteria set earlier in the project; others 

will suggest criteria that were omitted.

Reproduce the list of design criteria 

that your class developed earlier. Ask 

the children to analyze the list of 

reasons the design works or doesn’t 

work and decide which reasons are 

related to the criteria. The next step is 

for them to develop a way to demon-

strate how each criterion is or is not 

met. This is usually an issue of meas-

urement: What can you count that will 
show that a criterion is or is not met, 

and how will you count it? The criterion 
Fiona’s children had set for the redesign 

of the lunch schedule was that nobody 

would have to wait more than five 
minutes to be served lunch. Here the

measurement is simple. The only 

decision to make is when to begin 

timing the wait and when to end.

Some criteria are qualitative rather 

than quantitative— e.g., “I like it better,” 

“It’s more comfortable,” and so forth. 

Systematically gathering opinions from 

all the people affected is one way of 
dealing with qualitative data.

The reasons designs don’t work are 
often linked to important criteria that 
were not included in the design criteria 

established at the beginning of the 
process. Review the list of reasons why
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designs work or don’t work and 

identify those that are not related 

to the original design criteria. Ask 

the children to develop, from this 

list, additional criteria that should 

be included in the design criteria. 

When these have been developed, 

discuss what techniques you might 

use to measure whether or not a 

particular criterion was met. This is 

where redesign begins.

Redesign

The idea of going back to redesign 

the solution should carry a positive 

message: Rather than settling for a 

solution that doesn’t achieve your 

goals, you can always make it better. 

Even if constraints on time or other 

resources prevent the class from 

carrying out a redesign at present, it’s 

important to get this positive notion

across. The children will already have 

ideas about how they would improve 

a design. This is something for them 

to value, even if they can’t do the 

redesign right now. The ideal scenario, 

of course, is for children to use every-

thing they have already learned in the 

project to do it even better the next time.

hat Children Need to Know  
for Designed Environments Projects

Children need to know very little 

traditional subject-matter content in 

order to carry out Designed Environments 

activities. This is not to say there is 

no content, however. Rather than 

being conceptual or fact-based, the 

content of Designed Environments is 

based on using critical thinking skills, 

analysis, and perceptual awareness, and 

on putting everyday experience and 
practical knowledge to work in order 

to solve problems. More than anything 
else, when children are engaged in 

Designed Environments projects, they 
are learning by doing.

When children— even 5- and 

6-year-olds— think about how to 

redesign a room, they bring to the 

problem a wealth of experience that 

comes from living and working in 

rooms their entire lives (however 

short!). The wider the experience, 

the more varied the possible solutions 
they can consider. Some children will 

come with ideas about how to do 
specific things. They will have experi-
ence in making plans and arranging 

things, though they may not know 

to call it that. Your job is to provide 
opportunities for them to heighten 

their awareness of and ability to use 

what they already know and to expand 
this everyday knowledge.
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Children Learning from  Children
Children can help each other become 

more aware of what is around them 

and able to describe what they think. 

The most observant and verbal children 

will often bring lots of ideas to a group 

discussion. Encourage and honor all 

children’s ideas as a way to broaden 

everyone’s background knowledge and 

to give all children confidence to share 

what they think. This doesn’t mean you 

should accept inaccurate information,

however. But rather than labeling an 

answer as wrong, you can use guided 

discussion and questioning to help 

children evaluate their own ideas and 

revise them when necessary. This can 

happen during the course of a discussion 

by encouraging further reflection and 

analysis within the group, or it can 
happen when a child takes on a question 

as a research project.

Expanded Opportunities for ObservationsDirected 
Observation
By directed observation we mean 

focusing children’s attention on a spe-

cific aspect of the environment. This is 

typically done by asking children to:

• Describe/record the details o f a 

place or object, often through 

drawing.

• Compare a new place, object, or 

arrangement with one that is 

already familiar.

• Look for cause-and-effect rela-

tionships.

• Analyze the way the parts of a 

complex object (or environment) 
interact with each other.

• Count or measure things within 

the environment.

• Look for order within the envi-
ronment— a sequential order

of events or a predictable change 

in some aspect of the physical 

environment, such as light, 

temperature, or noise.

Field trips, used in conjunction with 

focusing activities like those above, are 

among the best ways to broaden chil-

dren’s background knowledge of the 

environment. Field trips can be within 

the school as well as outside. When the 

project involves redesigning something 

in the classroom, field trips to other 

parts of the school are invaluable. Take 

the class on trips to other classrooms to 

see how desks and other furniture are 

arranged, how supplies and other 

materials are stored, what centers there

are and how they are set up, and any 

other aspect of classroom design. On 

any field trip, draw the children’s 

attention to how people arrange things, 

where the signs are located, where 

traffic bottlenecks occur and why. 

Through such experiences, you expand 

the reservoir of everyday knowledge 

children draw upon in designing 

solutions to new problems. This is the 

knowledge that underpins Designed 

Environments activities.
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Lots of Talk W hat a Teacher Knows
Talking about what was observed on a 

field trip is as important as the trip 

itself. It is critical that children have 

opportunities to discuss similarities 

and differences, to compare one 

experience to another, to specify the 

details of a situation with clarity and 

accuracy, and to share other such 

analyses. Through these conversations 

children help themselves and each 

other form a coherent understanding 

of a new situation and connect this to 

their understandings of other similar 

situations. Hearing others talk about 

how things are done in the everyday 

world, they form connections with 

current factual knowledge, conceptual 

understanding, previous experience, 

and partially remembered ideas and 

images. Through this process they 

revise and build on what they already 

know as they acquire new knowledge 

and insights.

There is another sort of content that 

teachers bring to activities in Designed 

Environments: Places, Practices, and  

Plans. This is related to specialized 

knowledge that trained professionals 

use when they design environments—  

knowledge about lighting and visibility, 

how much space people need to feel 

comfortable, how to control variables 

such as noise, heat, and traffic. What a 

teacher knows is that some light levels 

make reading easier; some noises are 

distracting, and crowding often leads 

to behavior problems. You can help 

your children think about how these 

variables affect peoples behavior and 

sense of well-being by asking them to 

think about the answers to questions 

like these:

• How much space do you need to 

be comfortable?

• How does what you can see 

change when light goes from dim 

to bright?

• What happens when you are 

trying to work and people nearby 

are making a lot of noise?
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S y s t e m s Thinking and Environments

Systems is one of the common themes 

in the AAAS Benchmarks. It is also a 

unifying concept of the N ational 

Science Education Standards, and sys-

tems thinking is a goal of various other 

educational standards. These are the 

basic characteristics of a system:
• A system is a group of interrelated 

parts that together form a whole.

• The functions of a system are 
greater than the functions of 

its parts.

These statements define a system in 

terms of structure and function. A sys-

tem is easily understood when applied 

to a mechanical device. For example, 

a wind-up toy car is a group of interre-

lated parts: wheels, axles, springs, gears, 

keys, toggles, and the like. Placed in 

the right relationship to one another, 

the parts form a toy that is able to do 

more than any of the parts can do 

separately, namely move itself.

2-10 A wind-up toy is a system and contains sub-systems

The wind-up car is a system in and of 

itself. It also contains subsystems—  

groups of parts which themselves form 

systems. The wind-up motor, apart 

from the wheels and chassis, is such a 

subsystem. The wind-up car itself can 

be a subsystem when placed in a larger 

system. This can be seen when a child 

places the car on a network of roads 

and buildings that she has constructed 

in the block corner.

Identifying the interrelated parts of 

a system is more complex when people 

are involved. A child needs help to see 

that he is a part in a classroom system, 

along with all the other people in the 

room. When he is sad, others are sad 

too. Even for adults it is difficult to 

identify everything that is important 

in a system. It is almost impossible for 

the beginner to specify ahead of time 

everything a design should be and do.

The experience of planning and 
evaluating environmental designs 

develops the ability to identify the parts 

and functions of a system. Conversely, 

the ability to identify the parts and 
functions of a system helps one to define 

that system. Environments are systems, 

so environmental analysis is systems 
analysis and should be guided by the 
same kinds of questions that guide 

systems analysis— for example:
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• What are the components 

of the system?

• How do these components 

interact?

• How does a change in one 

component affect another?

• What are the properties of the 

system as a whole?

• How does the system as a whole 

function?

These are the same questions 

children are answering when they 

gather and analyze information about 

an environmental design problem, 

identify design criteria, design and 

implement a solution, and evaluate 

the effectiveness of the design.

earning and Child Development in 
Designed Environments Activities

Roger Hart is an environmental 

psychologist whose specialty is children 

in their environments. He describes 

children as designers of their own spaces 

from a very early age. Initially this 

“designing” is finding spaces that feel 

comfortable, that fit. Children crawl 

beneath tables, especially with table-

cloths hanging down. They burrow 

beneath sheets and curl up in large 
cardboard boxes.

As children grow, they begin to 

combine elements as they design their 
environments. They drape the sheet 

over the card table to enclose the space 

completely. They arrange several boxes 
together. They begin to “furnish” the 
environments they design, bringing 

in their favorite things. They create 
their own spaces and exert control 
over them.

Hart’s initial focus is on structures 

that children build themselves. He 

then expands his focus to include 

children participating with adults in 

designing real spaces. He identifies 

several benefits to children that accrue 

from this kind of design work. They...

• discover principles of spatial 

relationships;

• establish one’s place in the world 

by giving shape to it;

• gain a sense of control over the 

world;
• work with others to develop 

shared goals;
• develop confidence in the use 

of the environment to carry 
out one’s goals;

• cooperate with others to shape 

a shared environment;
• develop a sense of involvement 

in and responsibility for the 
“real” world.

In Hart’s view, a goal of childhood 

is preparation for democratic responsi-

bility and effective citizenship, and 

that requires the development through-

out childhood of the capacities listed 

above.

A major goal of public education in 

a democracy is to develop an effective 

citizenry. That job is entrusted primarily 

to the social studies curriculum. 

Benenson (2001) has analyzed design 

technology contributions to the major 

curricular areas. He points to one 

general success of the social studies 
curriculum: the socialization of 

children to accept the cultural and 

political norms of the society. Such 

socialization is one part of producing 

good citizens. There is a second, more 
active part to good citizenship— to be 

alert to shortcomings in the status quo 
and committed to transforming social 
situations for the better. The social

48 Concepts | Chapter 2



Designed Environments: Places, Practices, and Plans

studies curriculum is far less successful 

in this task, since it is more apt to 

focus on learning content rather than 

on analyzing and transforming social 

situations. Designed Environments 

projects situated in the child’s own 

environment provide balance to the 

traditional social studies program in 

this regard.

Carol Gilligan studies social and 

moral development from a feminist 

perspective. Although her starting 

point is quite different from Hart’s, 

she too is very concerned with the sort 

of people we become. Much develop-

mental theory, based primarily on the 

study of males, has emphasized the 

development of independence and 

of concepts of individual rights and 

justice. Gilligan’s study (1982) of 

women’s development has resulted in 

a different set of equally important 

characteristics that are the goal of 

development through childhood:

• caring for self and others;

• taking active responsibility for 

conditions in one’s world;

• having a sense of responsibility to 

see real troubles in one’s world;

• having a sense of responsibility 

to alleviate real troubles in 

one’s world.

Gilligan suggests that full 

development for both sexes entails 

both strands of development—  

an integration of rights and 

responsibilities. Designed Environments 

projects provide a rich context for 

this kind of development. They 

help children recognize problems in 

their school environment and 

then motivate them to work together 

and implement solutions.
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«h his chapter offers a series of

I *  I  projects designed to give 
students direct experience 

with designing and evaluating environ-

ments of various kinds. The activities 

were created and tested by classroom 

teachers. Many of their experiences 

with these or similar activities are 

described in Chapter 4, “Stories.” 

Activities 1-4 deal with the ways 

that practices and procedures are an 

aspect of the environments we inhabit, 

ranging from classrooms to the world
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1. Interruptions 54 X X X

2. Examining Classroom Procedures 57 X X X X

3. The Broken Rules Project 60 X X X X

4. The Games Project 67 X X X X

5. Classroom Environmental Design 72 X X X X

6. Environmental Redesign of Larger Spaces 77 X X X X

7. Critter Habitats 83 X X X X

of games. Activities 5-7 deal with 

the designed environments of places, 

large and small. The activities are 

designed to give students experience 

with many of the concepts discussed in 

Chapter 2, “Content.”

All of the activities are correlated 

to standards in Science, Mathematics, 

Technology, English Language Arts, 
and Social Studies. The standards are 

listed by number with each activity; 

the standards themselves are listed at 

the end of the chapter.

Chapter 3
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j t
Us Count the Ways:

An Introduction to Data Collection

"A  good  scientist is a person in w hom  the childhood quality of perennial 
curiosity lingers on. Once [s]he gets an answer, [s]he has other questions."

e
hildren are natural data 

collectors. School-age children 

are actively engaged in acutely 
observing, negotiating, and interpreting 

data about their family members 

and peers, the popular culture (through 

music and media), and the academic 

setting— curriculum, schoolmates, 

and teachers. They collect, interpret, 

and prioritize this information about 

the worlds in which they live for 

personal growth, social purposes, and 
academic advancement (not necessarily 

in that order!).

Data collection is an essential piece 
of most of the classroom projects that 

follow, and it takes several forms:
• Counting and recording the 

number of students engaged 
in a particular activity;

• Using a checklist to record 
observations;

• Taking a survey by asking questions 
of students and school staff.

The daily procedures, routines and 

communal behaviors of school culture 

are all fodder for data collection and 

observation. In the projects that follow, 

data collection is often the preliminary 

step to focus student attention on a 

relevant real-world problem of procedure 

and routine or an aspect of classroom 

or school design that is ponderous or 

unmanageable. Having students collect 

data on a student-identified classroom 

or school-wide procedural or design 

“problem” often has the dual benefit of 

correcting that problem and empowering 

students. Additionally, for educators, 

data collection is a means of integrating 

many curriculum areas simultaneously 
and intuitively: math, social studies, 
language arts, and science.

NCTM Standards/Grades K-4 state 

that “[pjroblem-solving is not a distinct 
topic but a process that should perme-

ate the entire program and provide the 

context in which concepts and skills 

can be learned.” NCTM further states

Frederick Seitz, President 

Rockefeller U n ivers ity

that when “problem-solving becomes 

an integral part of classroom instruc-

tion and children experience success in 

solving problems, they gain confidence 

... and develop persevering and inquiring 

minds.” (p. 23)

Here are some simple observation 

exercises you can use to introduce your 

students to data collection.

• Assign a small group of students 

the task of discreetly observing the 

other students in the class. How 

many children in the class are out 

of their seat (getting a drink at the 

water fountain, using the pencil 

sharpener, etc.) or out of the room 
(using the restroom, at a “pull-out 

program,” acting as a monitor, 

etc.) during one classroom period? 

The morning? The afternoon? 

During one day, two days, or one 

week? Collect data.
OR,
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• Assign all students in the class 

the task of observing (one day, 

two days, one week) and recording 

(tally, checklist, etc.) “traffic 

patterns” within a communal 

space in the school— the lunch-

room, the library, the stairs.

How many children are on line 

for lunch? Waiting to check out 

books? On the stairs between 

classes? Collect data.

THEN,

• After the initial data is collected, 

display the data and discuss the 

results with the class. What do we 

notice about the data? Is there a 

pattern? What might the reasons 

be for any patterns you observe? 

And so on. Record student 

responses on chart paper. Allow 

students ample time to discuss 

their observations and formulate 

conclusions.

This exercise may serve as a 

warm-up for students to any of the 
projects that follow. Or, depending on 

your grade level, the next step 
could be to ask the students if they are 

able to identify any problems of 
procedure or routine inherent in the 

data. Give a few examples. For

instance, if students observed traffic 

patterns in the school cafeteria, the 

example could be given that a long 

line at the cafeteria may indicate 

that class arrival times should be 

staggered. If students collected data on 

how many of their classmates left 

the room or were out of their seats, a 

large number not in their seats during 

instructional time might indicate that 

procedures for sharpening pencils, 

getting a drink of water, etc. need to 

be redesigned. Or maybe it indicates 

that instructional time needs to be 

redesigned. There are many opportuni-

ties inherent in this kind of work for 

students and educators.

Students are most engaged and 

empowered when they are able to 

directly impact their environment. 

Educators are empowered when their 

students are actively and enjoyably 

engaged and progressing academically. 

Both are possible when you and your 

students are engaged in the investigations 

that follow. Enjoy!

Chapter 3 | Activities 53



Designed Environments: Places, Practices, and Plans

e < tc

eJ nterruptions

Grade Level
3 and up

Overview
Most classes are interrupted by 
intrusions from  the outside— an 
intercom, a telephone, a person 
at the door— that interfere w ith  
classroom activities. This unit 
involves children in the analysis 
of classroom interruptions w ith  
the goal of devising a way to 
decrease unnecessary interruptions.

Prerequisites
Facility w ith mathematics and 
language arts at a third-grade level

Concepts/Skills
• Identifying environmental 

problems

• Designing data collection 
procedures

• Collecting data

• Organizing data

• Analyzing data

• Com m unicating results

Standards
• Benchmarks for 

Science Literacy: 1A1,
1B1, 1B2, 7C1, 7C2, 7D2,
12A1, 12A2, 12A3

• Principles and Standards 
fo r School Mathematics:
PS2, PS3, C o m l, Com2, C3,
R l, M l,  M2, DA&P1

• Standards fo r Technology 
Literacy: 8A, 8B, 8C 11 D

• Standards fo r the English 
Language Arts: 7, 11, 12

• Curriculum Standards fo r 
Social Studies: 3, 5, 6, 10

Time Frame
6-8 class periods

Materials
• Chart paper

• Markers

• Pencils

• Graph paper, construction paper, 
oak tag (for presentations)

Procedure
1. Following a particularly bother-

some interruption, call the 
children's attention to  the way 
interruptions interfere w ith  the 
class activity. Tell them that 
later you w ill take some tim e to 
talk about interruptions— how 
they affect the class and what 
can be done about them.

2. Bring the class together fo r a 
discussion. Remind students of 
the in terruption tha t occurred 
earlier. Explain tha t they are 
going to  work on developing a 
plan to  reduce the num ber of 
times the class is interrupted. 
The first step is to  analyze the 
problem. Ask, "W ho interrupts 
our class?" Record students' 
answers on chart paper.

3. Explain tha t fo r the next three 
days each student is going to 
collect data on interruptions. 
A fter the three days they will 
share the ir inform ation and 
begin to make a plan.

Note: This is a non-structured 
data collection. The expectation 
is that children will report 
quite different results. You will 
use these different results as 
an opportunity to help children 
see the need for systematic 
data collection.
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4. After three days, bring the 
class together to  share the 
inform ation they have col-
lected on interruptions. 
Record everyone's in form a-
tion on the board or chart 
paper. Draw attention
to  the differences in the 
ways children report the ir 
findings and the differences 
in the num ber of in terrup-
tions counted. Have ind iv id -
uals describe how  they 
decided tha t something was 
an in terruption. Help 
them  see tha t it's d ifficu lt to 
make a plan to  solve a prob-
lem when people have d if-
ferent ideas about exactly 
w hat the problem is. Then 
explain tha t fo r this project, 
they w ill be focusing on 
w ho is in terrupting the class. 
Then they'll be able to  make 
a plan fo r reducing 
the num ber of interruptions.

5. Ask students to  look at the 
data they've already collect-
ed and identify w ho in ter-
rupted the class. Record all 
the answers on chart paper. 
Then ask students to  suggest 
ways to  group these in ter-
rupters in to  categories.
A typical list m igh t include;

• Students from  other classes

• Teachers from  other classes

• The principal

• Someone (o ther than the 
principal) on the intercom

• Parents

• Visitors

6. Brainstorm ways to  collect 
in form ation about w ho 
is in terrupting the class. 
One possibility is to  list the 
categories on the board. 
Students share the job of

"interruption m onitor" whose 
job  it is to  go to  the board 
and record an interruption in 
the appropriate category 
when it occurs. A fter several 
days you 'll have a tally of 
interruptions by each category.

7. Assign "in te rrup tion  m oni-
tors" fo r each o f the next 
several days.

3-1: A graph of interruptions
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8. Each day fo r the next five days 
spend a few  minutes w ith  the 
class discussing the process of 
data collection and the results. 
Check w ith  the monitors to 
see if they had any problems 
deciding whether to  record 
something as an interruption, 
or deciding which category to 
credit as interrupter. Ask the 
rest of the class to  com m ent 
on the data collection. Does 
anyone disagree w ith  the data 
collected tha t day? If so, discuss 
the problem  and figure ou t 
whether the data collection 
method or the results need to 
be changed. If the need fo r a 
new category of interrupter 
emerges, fo r example, you 
m igh t decide to  add it  to  the 
list on the board.

9. After five days of collecting 
data, set aside a class period to 
discuss the results. Use questions 
like these to  get the discussion 
started:

• Can you see any patterns in 
the data we've collected?

• Which category has the most 
interruptions?

• Why do you think that category 
has the most?

• Which category has the 
fewest interruptions?

• Do you th ink these people 
mean to  in terrup t our work?

• Do you th ink they know they 
are in terrupting our work?

• How do you th ink these 
interrupters would feel if we 
told them how we feel about 
interruptions and showed 
them our data? Would they 
want to change their behavior?

10. Divide the class in to  small 
groups. Ask each group to  
discuss the data and decide 
on a good way to  share the 
in form ation collected w ith  
the people who in terrupt the 
class. Groups should then 
create a graph or chart to 
show the data on interruptions.

11. Set aside class tim e to  have 
groups present the ir data to 
the class. Have the whole class 
discuss and agree on the best 
way to  present the data to  
those w ho in terrup t the class 
most frequently.

12. Invite the interrupter(s) to  
the class to  talk w ith  students 
about the ir findings and to 
discuss a better way of doing 
things so tha t the num ber of 
interruptions is reduced.

Note: This can be a sensitive 
area. You may wish to inform the 
"most frequent interrupters)" 
of the results before inviting them 
to class. That way they will have 
a chance to reflect on the problem 
and come up with some ideas 
for solutions.
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E x a m in in g  Classroom Procedures

Grade Level
1-6

Overview
Two stories in Chapter 4 tell of a 
class solving problems involving 
chairs not being put up at the end 
of the day, and coats on the floor 
of the coat closet. "Examining 
Classroom Procedures" is a general 
way to guide children in solving 
everyday classroom procedural 
problems.

Concepts/Skills
• Identifying classroom problems

• Designing data collection proce
dures

• Collecting data

• Organizing data

• Analyzing data

• Communicating results

• Formulating design criteria

• Developing designs

• Evaluating competing designs

• Implementing a design

• Evaluating implementation

Standards
• Benchmarks fo r Science Literacy: 

1A1, 1B1, 1B2, 7C1, 7C2, 7D2, 
11A2, 12A1, 12A2, 12DB

• Principles and Standards fo r 
School Mathematics PS2, PS3, 
C o m l, Com2, C3, R1, DA&P1

• Standards fo r Technology 
Literacy: 8A, 8B,11 A, 11D, 11E, 
11 F, 11G

• Standards fo r the English 
Language Arts: 7, 11, 12

• National Council o f Social 
Studies Curriculum  Standards 
fo r Social Studies: 3, 6, 10

Time Frame
4-6 class periods, plus tim e for
prelim inary data collection

Prerequisites
Knowledge of charting, graphing,
tally ing, and data recording

Materials
• Chart paper

• Construction paper, graph paper 
(fo r data presentations)

• Student journals and/or folders to 
record and store investigation data

A. Problem  
Identification Phase

Procedure
A small group of children does 
the initial part o f this project.
The teacher either presents them 
w ith  a classroom procedural 
problem  to  analyze or guides 
them  as they identify a problem.
If the children are to  identify a 
problem , it is essential to  keep the 
group focused on classroom 
procedures rather than rules. Help 
students stay on track by giving 
examples o f classroom procedures 
such as d istributing or returning 
materials, lin ing up, putting  coats 
away, going to  the bathroom , 
etc. Then brainstorm a list of 
procedures tha t do not seem to 
w ork well in the classroom.

B. Analysis Phase

Procedure

The small group or team analyzes 

the environm ental "p rob lem " 
through prelim inary data 

collection.
1. Give this group the task of 

"spy ing" on the ir peers to 
gather initial data on the select-
ed problem . Discuss a plan 
fo r recording data discreetly:
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• How w ill we keep track?

• How many days should we 
record data?

Also explain tha t overt record-
ing w ill skew the particular 
behavior being recorded and 
"b low  the ir cover."

2. After the preliminary data has 
been collected, help the group 
to organize their findings to 
present to the whole class group.

C. Design and 
Im plem entation Phase
Procedure
The whole class or small groups 
discuss possible design solutions 
to the environm ental/ procedural 
problem based on data presented 
by the prelim inary team.

1. Have the prelim inary working 
group present its data to  the 
whole class. Then have the 
whole class brainstorm possible 
solutions. If any ideas seem 
impractical or impossible to 
implem ent, discuss those w ith  
the class so tha t everyone 
understands w hy they w o n 't 
work. Record all other ideas on 
large chart paper and post the 
list in the classroom.

2. Divide class in to teams of four 
students or less. Each team 
chooses a solution from  the 
brainstormed list, and then 
designs the best procedure fo r 
im plem enting tha t solution to 
solve the problem.

3. Each team then presents its 
solution to  the problem and 
the suggested procedure fo r 
im plem enting the solution.

4. Choose one of these options 
fo r im plem enting the solutions: 
one of the presented solutions 
is chosen by the class to  be 
im plem ented, w ith  individual 
groups collecting data for 
evaluation; or the groups take 
turns im plem enting the ir pro-
posed solutions, w ith  individual 
groups collecting data for 
evaluation. W hether one solution 
is im plem ented or several, be 
sure to  allow sufficient tim e
fo r groups to  collect data fo r 
evaluation.

D. Evaluation Phase
Procedure
Each group presents its evaluation 
data on the im plem ented solu-
t io n ^ )  to  the whole class. The 
class discusses the results and 
decides w hether design, im ple-
m entation, or evaluation m odifica-
tions are necessary.

1. Before groups present the ir 
evaluation data, have a class 
discussion about w hat a 
successful solution is and what 
a solution requiring redesign 
is. Record these defin ition on 
chart paper, including the 
criteria fo r each, and post the 
chart so tha t it is visible during 
the fo llow ing presentations.

2. Each group presents its im ple-
mentation and evaluation data 
to  whole class. During the pre-
sentations and the fo llow ing 
discussion, students should 
refer to  the posted chart w ith 
its criteria fo r successful and 
not-so-successful solutions.
Each group's solution should be 
categorized as "Successful" or 
"Requiring Redesign, based on 
those criteria.

3. If tim e permits, allow tim e for 
the redesign, im plem entation, 
and evaluation of "solutions 
requiring redesign. Students 
may also pursue redesign solu-
tions as independent projects.

E. Assessment/ 
Extensions
Procedure
Here are some examples of assess-
m ent activities through which stu-
dents m igh t demonstrate under-
standing and mastery of the con-
cepts and skills listed above for 
this activity:

• Student journals or logs (done 
in-class or as hom ework) that 
record each session's activities 
and include student reflections

• A narrative procedure docu-
m enting the process or steps 
towards a successful solution

• The creation of a redesign 
plan— analysis, im plem entation 
and evaluation— for the ir own 
(or another group's) solution
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• The design of a new procedure 
fo r using the class library, sharp-
ening pencils, co llecting/check-
ing homework, preparing fo r 
dismissal, etc.

• Designing a rubric or rubrics fo r 
critiqu ing "successful solutions" 
or "solutions requiring redesign"

Strategies and Tips
• During the prelim inary data 

collection/analysis phase, the 
prelim inary group may be 
comprised of reluctant students 
who would benefit from  being 
on the "inside track," as well
as more able students adept at 
recording data.

• During the design/implementation 
phase, keep groups focused on 
im plem entation of one solution 
at a time. Stress tha t evaluative 
data is the only evidence 
groups w ill have to  show the 
success of the ir solution. 
Therefore, it's very im portan t fo r 
them  to  ask and answer
this question fo r themselves:
How w ill we keep track of what's 
going on in order to know 
whether the new procedure 
is working?

• If investigation tim e is lim ited, 
choose in advance a classroom 
procedure tha t you feel is
not effective. Students may 
brainstorm solutions in work 
teams, vote on the "best" 
solution, and then track evalua-
tive data as a group.

• Discourage any group's solution 
tha t directly involves you, the 
teacher (e.g., detain ing students 
at lunch or after school, etc.), 
bu t encourage systematic and 
logical im plem entation o f plans 
o f possible solutions whose 
success you view as doubtfu l.
It is im portan t fo r students to 
reflect on plans tha t d id n 't work.

• During the evaluation phase, the 
investigation may be concluded 
after discussion of the solutions 
presented, or the notion of 
redesign may be introduced and 
the investigation extended.

• Assessment/extension activities 
may be done independently 
and/or cooperatively, or assigned 
as hom ework or extra credit, 
portfolio, or "ex it" projects.
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Ih e  Broken Rules Project

Grade Level
4-6

Overview
The students develop analytical 
and problem-solving skills as they 
carry out an integrated project 
investigating rules that are broken 
in school.

Concepts/Skills
• Brainstorming

• Identifying problems

• Designing data collection proce
dures

• Collecting data

• Organizing data

• Analyzing data

• Communicating results

Materials
• Chart paper

• Worksheet #3A: "Rules to Live By"

• Worksheet #3B: "Rules, Rules, 
Rules"

• Worksheet #3C: "Rule Patrol"

• Graph paper, construction 
paper, markers, and other 
materials for making charts 
and graphs

National Standards
• Benchmarks fo r Science 

Literacy: 1B1, 1B2, 7C1, 7C2, 
12A1, 12A2

• Principles and Standards fo r 
School Mathematics: PS2, PS3, 
C o m l, Com2, C3, R1, DA&P1

• Standards fo r the English 
Language Arts: 7, 11, 12

• National Council o f Social 
Studies Curriculum Standards 
fo r Social Studies: 3, 5, 6, 10

Time needed
6 class periods

A: Identifying the Rules
Time: about 30 minutes

Materials

• Worksheet #3A:
"Rules to  Live By"

• Chart paper

Procedure

1. Bring the class together to 

brainstorm about school rules. 

Begin by talking about rules 

in general and having the 

children give examples of rules. 

Tell the class tha t they w ill be 
carrying ou t an investigation 
of rules.

2. Hand out the "Rules To Live 
By" worksheet. Give students 5- 
10 minutes to  list as many of 
the rules they are required to 
fo llow  in the classroom and in 
school as they can th ink of.

3. Bring the class together and 
have students share the rules 
they wrote down. Record their 
rules on chart paper under the 
headings "Classroom Rules" 
and "School Rules."

B: Identifying W ho  
Makes the Rules, 
W ho Enforces the  
Rules, and W hy the  
Rules Are Broken
Time: About 40 minutes

Materials

• Worksheet #3B:
"Rules, Rules, Rules"

Procedure

1. Hand out the "Rules, Rules, 
Rules" worksheet. Ask a student 
to  read the first tw o  questions: 
"W ho makes the rules in the 
classroom?" and "W ho makes 
the rules in the school?" A llow 
tim e to clarify the questions if 
needed. Refer children to  the 
"Rules To Live By" chart to  help
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them th ink about whether d iffer-
ent rules are made by different 
people. Encourage students to  
answer the worksheet questions in 
complete sentences.

2. Ask a student to  read the next 
question, "W ho enforces the 
rules in the classroom?" Again, 
clarify the question if needed.

3. Let the children w ork alone or 
in pairs to fill in the ir responses 
to  the first three questions
on the ir worksheets, and 
then go on to  the remaining 
questions.

4. Bring the class together and 
have students share the ir 
responses. Encourage children 
to  ask questions about one 
another's answers. If students 
disagree about the answers, 
help them  discuss the reasons 
fo r the disagreement and 
come to  consensus. Tell the 
students they w ill be doing a 
study on the rules tha t children 
break. They should begin 
th inking about which rules are 
most often broken, and where 
the rules are broken.

C. Planning the Study
Time: 30 minutes plus hom ework 

Materials

• Worksheet #3C: "Rule Patrol" 

Procedure

1. Hand out copies of Worksheet 
#3C: "Rule Patrol." Describe and 
discuss the study the children 
will be planning. Encourage 
them to  ask questions about the 
worksheet and what's expected 
of them. To help w ith  questions 
1 and 2, ask students for exam-
ples of rules tha t are frequently

broken and where they are 
broken. Pick tw o  quite different 
examples of rule-breaking 
(e.g., shouting in the cafeteria 
and interrupting during 
math period), and go through 
how  they m igh t be dealt w ith 
in question 3.

2. Explain to  students tha t they 
w ill be selecting a frequently 
broken rule to  study, then 
doing research on how  often 
this rule is broken in a particular 
tim e and place. They w ill 
fo llow  these steps:

• Think about the particular 
rule they w ant to  study, 
and when.

• Fill ou t the "Rule Patrol" 
worksheet as hom ework.

• Share these prelim inary 
plans w ith  the class.

• Work in small groups
to  design the final study.

• Carry ou t the study.

D. Clarifying the  
Research Question 
and Plan
Time: O ne-two 30-m inute 
class periods

Materials

• Students' com pleted 
"Rule Patrol" worksheets

• Chart paper 

Procedure

1. Bring the class toge ther and ask 
students to  share their responses 
to  and questions about the 
"Rule Patrol" worksheet they 
have filled out.

2. Emphasize tha t this is a brain-
storming session about types of 
studies and how they m ight be 
done. Explain that in a few minutes 
students w ill divide into groups 
to  design their own studies.

3. Discuss ways to  collect the data 
in order for the children to clarify 
fo r themselves w hat they m ight 
do. Sketch a sample data sheet 
to  give an image of w hat m ight 
be done.

Name: Keesha _______________

Rule broken: nc> running In hall

Day & Time: Tuesday ov\ way 
t o  lunch

&oys running In hall: / / / / /  

/////

<5Irls  running In hall: / / /

Sample Data Sheet

4. Most students w ill need help 
stating a specific question 
tha t will focus on the kind of 
behavior to  observe. Help them 
ou t w ith  specific suggestions 
such as:

• How many times do students 
call ou t during a math class? 
How many times do girls 
call out? How many times do 
boys call out?

• How many students talk when 
the teacher is giving directions?

• How many shout in
the hallways on the way 
to  lunch?
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5. Divide the class in to groups of 
tw o  or three to  develop a 
research question fo r the ir 
group and a plan fo r collecting 
the inform ation needed to 
answer the question.

6. Tell students that, on the fo l-
low ing day, they w ill collect 
data tha t w ill answer the ir 
question.

7. Let students find their own way 
as much as possible as they 
work together to  develop their 
questions and plans. If a group 
seems to be stuck, ask questions 
to help them get back on track.

E. Collecting Data
Time: Students working on the ir 
own outside of class time

Procedure

Over the next several days, students 
collect data on how many times 
their rule is being broken. Make 
sure this work is proceeding by 
asking informal questions about 
how the study is going. When you 
sense that groups are confused or 
floundering, ask them to  describe 
what they are doing to  help them 
clarify their procedures.

F. Reports
Time: One period fo r report
preparation, one period fo r
reporting

Materials

• Graph paper, construction 
paper, o ther materials fo r mak-
ing charts and graphs

• Drawing paper

• Pencils, markers

Procedure
1. Set aside class tim e fo r students 

to  organize the ir "Rule Patrol" 
data— e.g., creating a tally 
sheet to  sort ou t the d ifferent 
kinds of data they've collected. 
Each group then creates a 
chart, bar graph, pie chart, or 
some other graphic representa-
tion  of the ir data fo r presenta-
tion  to  the rest of the class.

2. A llow students to present their 
data in any manner they choose. 
Discuss the presentations in terms 
of the content presented as well 
as the form of the presentation.

3. Encourage others to ask questions 
of the presenting group. When 
all groups have presented
their findings, discuss the findings 
as well as the ways students 
used to present their data.

G. Evaluation
Time: One or more class periods

Materials

• Paper and pencils

Procedure

1. Conduct a directed w riting  
activity as an evaluation tool for 
this project. Pose questions 
to  the students or w rite  them 
on the board. Students answer 
in w riting . Here are sample 
questions, or create your own 
based on your observations 
of students through all phases 
of the project:

• W hat was the hardest part of 
planning your study?

• W hat was the most fun in 
doing the study?

• W hat did you learn by con-
ducting this study? Explain.

• Based on your observations, 
which rule is broken
the most?

• If you were going to  do this 
project again, w hat would 
you do differently?

• W hat would you do to 
help students not to  break 
the rules?

• Did you enjoy this study?
W hy or w hy not?
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2. Additional assessment activities 
through which students 
can demonstrate understanding 
of learning outcomes are:

• journals or logs (done in 
class or as hom ework) tha t 
record each session's activities 
and include student 
"reflections."

• A narrative procedure 
documenting the process or 
steps taken towards the 
procedural redesign or behavior 
modification.

• Designing a rubric of 
criteria fo r a "successful" 
procedural redesign.

• Designing a data collection 
plan fo r an uninvestigated 
or alternate classroom 
interruption.

Extension

Children may w ant to  consider 
w hat they can do about the 
rule-breaking they have studied, 
which can be the basis fo r a 
new design project.

Strategies and Tips

• This sort o f inquiry requires close 
supervision so you can be an 
effective fac ilita tor when 
students encounter problems or 
lose the ir focus.

• If necessary, start w ith lessons on 
compiling data. See "Let Us Count 
the Ways: An Introduction to 
Data Collection" (p. 52) for some 
suggestions.

• If the project doesn't work, 
d o n 't give up. Try to 
figure ou t w hat w en t w rong 
and find  another way.

• It's im portan t tha t an inquiry- 
based project like this be based 
on som ething the students
are interested in investigating.

• You can customize this project 
to  make it a short- or long-term  
one, and you can adjust the 
am ount of tim e spent
on each phase to  your schedule 
and curriculum  demands.
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Worksheet #3A
//*

ules to Live By"

Name Date

List the rules you are required to  follow in the classroom and in the school.

Classroom rules

School rules
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Worksheet #3B

" X >
ISSules, Rules, Rules"

Name Date

1. W ho makes the rules in the classroom?

2. W ho makes the rules in the school?

3. W ho enforces the rules in the classroom?

4. W ho enforces the rules in the school?

5. Name tw o  rules tha t are broken on a daily basis.

n ________________________________________________

2). _______________

6. Why do you th ink these rules are broken?

1). __________

2).

7. W hat w ould help stop people from  breaking these rules?
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Worksheet #3C

J\©ule Patrol"

Name/Group Date

Every day rules are broken in the classroom, the halls, the stairways, the cafeteria, the playground, and other 

areas of the school. Think about a rule tha t is often broken, and where you most frequently see it broken. You 

are going to plan a study in which you w ill observe other students and keep track of each time they break the 

rule. You may collect your data in any of the places where you normally spend tim e during the school day.

Pay attention to rule-breaking in your class and school. Then complete this preliminary plan.

1. I expect this rule to  be frequently broken:

2. I plan to  investigate each tim e this rule is broken during the fo llow ing  class/period/or activity:

3. Here is my plan to  determ ine how  many times the rule listed above is being broken: 

Where w ill I observe?

When w ill I observe?

How long w ill I observe each class /  period /  or activity?

How many classes /  periods /  or activities w ill I observe?

4. Show how you w ill collect and record the data. Make a data collection sheet on which you w ill

• Indicate the rule being broken

• Indicate the day and tim e you are observing.

• Indicate the place you are observing.
• Record each tim e the rule is being broken

Things to think about: Should you include information about who breaks the rules more often? For example, 
in your class should you keep data on whether boys or girls are the more frequent rule breakers? If you are 

recording rule breaking in the cafeteria, should you also record whether older or younger children are doing it?
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T h e  Games Project

Grade Level
3-8

Overview
This project uses the fam iliar 
game "C onnect Four" to  model 
a series of activities in which 
students engage in the design 
process by changing the way 
a game is played. Students 
analyze the rules and materials 
of "C onnect Four," change one 
or more aspects of the game, and 
play the redesigned game. They 
analyze and evaluate the new 
game and make recommenda-
tions fo r further redesign.

Note: If you and your students are 
not fam iliar w ith  "C onnect Four," 
you can adapt these activities to  a 
game tha t you do know.

Concepts/Skills
• Identifying an aspect of game to 

change

• Redesigning a game

• Formulating design criteria

• Developing a new design

• Im plem enting a design

• Com m unicating/describing 
the new game and rules

• Evaluating the design's 
im plem entation

Standards
• Benchmarks fo r Science Literacy:

1 B l, 1B2, 3B1, 11A2, 12A3, 
12D1, 12D2

• Principles and Standards fo r 
School Mathematics: PS2, PS3, 
Com2, C3

• Standards fo r Technology 
Literacy: 8A, 8B, 11C, 11F, 11C

• Standards fo r the English 
Language Arts: 7, 11, 12

• Curriculum  Standards fo r Social 
Studies: 10

Time needed
5 class periods

Games Project 
Sequence
• Part A: Children play "C onnect 

Four" using the official rules. (30 
m inutes)

• Part B: Children select an aspect 
of the game to  change, change 
it, and play the game using the 
new ru le/board/m ove. They 
evaluate the change. (45 minutes)

• Part C: Children share the 
changes and evaluations, then 
discuss criteria to  be m et by a 
change. (30 minutes)

• Part D: Children redesign 
"C onnect Four" w ith  a specific 
objective— so tha t it takes

more or less tim e to  play or to 
make it easier or harder to  play. 
They select the version they like 
best and w rite  the rules fo r this 
"n e w " game. (45 minutes)

• Part E: New games exchanged, 
played, and evaluated by others 
in the class. (45 minutes)

A. Introduction to  
"Connect Four"
Students use homemade materials 
to  learn how  to  play or practice 
playing "C onnect Four" as it was 
designed to  be played.

Materials

• One "C onnect Four" game for 
dem onstration purposes

• One set o f the fo llow ing  for 
each pair in the class:

• 1" square graph paper cut 
to  a 7" x 6 " rectangle

• Two d ifferent sets of 21 playing 
pieces (blue cubes, yellow  
disks, etc.)

Procedures
1. Introduce the class to  this 

un it in which they w ill learn 
how  to  invent a new game, 
then to  test it to  see if others 
like it. Show the "C onnect 
Four" game and ask if anyone 
knows how to play it. Invite 
two students to come up and
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demonstrate. Make sure every-
one understands how to  play, 
especially that the four in a 
row can be horizontal, vertical, 
or diagonal.

2. Have a whole-class discussion 
of "C onnect Four," using these 
questions to  get the discussion 
started:

• How do you w in "C onnect 
Four"?

• How do you decide w hat to 
do when it's your turn?

• Do you have special tricks or 
strategies tha t help you win?

• W hat makes playing "C onnect 
Four" fun?

• What's hard about playing 
"Connect Four"?

• What's easy about playing 
"Connect Four"?

• Do you th ink you could 
change "C onnect Four" to 
make it more fun, harder, 
or easier?

Tell students tha t today they 
w ill get used to  playing the 
game w ith homemade materials 
using the rules tha t come w ith  
the game. The next day they 
w ill invent new ways of playing 
"C onnect Four."

3. Have the children pair up. 
Distribute a graph paper playing 
board and sets of playing pieces 
to  each pair.

4. Ask in w hat ways play on the 
7" x 6 " graph paper is d ifferent 
from  play on the real "C onnect 
Four" frame w ith its six rows 
and seven columns. Help students 
recognize that the basic difference 
is tha t "C onnect Four" uses 
gravity to  make all pieces go 
down. In order to  model 
"C onnect Four," students w ill 
need to  identify one o f the
7" sides as the side to  which 
all pieces are pulled.

5. Let pairs of children think about 
the basic difference between this 
paper version of "Connect Four" 
and the game they're used to. 
Challenge them to figure out 
ways to  play "Connect Four," 
follow ing the rules, w ith  this 
paper game board— in other 
words, challenge them to  design 
one or more ways to  "im pose" 
gravity on their game. This is an 
im portant preparation fo r the 
next session. A llow at least 10 
minutes or so fo r them to  play 
the game w ith  these materials.

B. Changing 
"Connect Four"
Children make one change in the 
way "C onnect Four" is played and 
evaluate the change that they made.

Materials
• One set of the following 

for each pair of students:

• 1" square graph paper cut 
in a 10" x 10" square

• Two different sets of 21 
playing pieces (blue cubes, 
yellow disks, etc.)

• Additional materials to accommo
date redesigns that require larger 
playing areas or more pieces

Procedure
1. Have children work in pairs. 

Distribute one set of playing 
materials to each pair.

2. Tell students that they are 
to make one change in the 
way the game is played and 
play the game four times 
with that change.

3. After pairs have made one 
change and played the 
revised game four times,
tell them to make a different 
change and play the game 
at least four times with this 
new change.

4. Have each student answer 
these questions in writing:

• What changes did you make 
to "Connect Four"? Describe 
the changes or write the 
new rules.

• Which change did you like 
the most? Why?
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C. Discussing Changes 
in "Connect Four"
Students discuss the ir game 
changes in order to  discover 
the im portance of design 
criteria in the design process.

Procedure
1. Have each pair of students 

share the changes they made 
in "C onnect Four." Ask 
questions and let students ask 
questions to  make sure every-
one understands the changes. 
Have each group describe 
how  the change affected the 
game— whether it was easier, 
harder, more fun, and so on.

2. Introduce the idea of design 
criteria by asking students to 
th ink about w hy they made a 
particular change in the way 
"C onnect Four" is played.
For example, did they w ant 
to  make the game go faster, 
make it easier, make it harder, 
make it more fun?

3. W ith the whole class, brain-
storm a list of reasons for 
changing the way a game is 
played. Write students' ideas 
on chart paper under the 
heading "Design Criteria."

4. Ask children to  look at the list 
and explain w hat they th ink 
"design criteria" means. Guide 
the discussion so tha t children 
discover tha t "design criteria" 
refers to  the reasons fo r chang-
ing a game— w hat a designer 
wants to  achieve by changing 
the way the game is played.

5. Have children once again 
describe the ir game changes 
and try  to  identify the design 
criteria tha t were m et by 
the ir games.

D. Redesigning 
"Connect Four"
Students redesign "C onnect Four"
to  meet specific design criteria.
They w rite  up the new rules and
procedures fo r others to  play.

Materials
• A set o f the fo llow ing  fo r each 

pair o f students:

• 1" square graph paper cu t in a 
10" x 10" square

• Two d ifferent sets o f 21 pieces 
(blue cubes, ye llow  disks, etc.)

• Envelope to  hold game "board ," 
pieces, and instructions

• Additional materials to accommo-
date redesigns that require larger 
playing areas or more pieces

• "Design Criteria" chart from  
previous session.

Procedure
1. Post the chart o f design criteria 

where students can easily see 
it. Remind students of the ir 
previous w ork and the concept 
of designing to  meet specific 
criteria. Explain tha t today they 
w ill invent and try  ou t several 
games, then select the best to 
share w ith  others.

2. Have students w ork w ith  
the ir partners to  design and 
try  at least three variations 
of "C onnect Four," playing 
each at least four times.

3. When students have had 
enough tim e to  test ou t each 
variation, ask them  to  write  
dow n the instructions and rules 
fo r the version they th ink is the 
best one. They should also list 
the criteria tha t these changes 
are meant to  achieve.

4. Have students put the materials 
fo r the game, the instructions, 
the rules, and the list of design 
criteria in an envelope.

5. As student teams turn in their 
game envelopes, assign each 
envelope a number. On a 
separate list, record the names 
o f the students responsible 
fo r each number. (You'll need 
this in form ation fo r the next 
phase of the project.)
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E: Evaluating Redesigned 
"Connect Four"
Students exchange, play, and
evaluate one another's new
versions of "C onnect Four."

Materials
• Envelopes w ith  redesigned 

"Connect Four" games

• Worksheet #4E: "Redesigned 
'Connect Four' Evaluation Form"

• Pencils

Procedure
1. Give one game envelope to each 

pair of students, being sure that 
a team doesn't get its own 
redesigned game. Also give each 
team a copy of Worksheet #4E.

2. Have student teams read the 
rules and instructions, then 
play the game at least four 
times. If the players aren't sure 
about rules or game play, 
they should write down what 
they don 't understand and then 
ask the teacher for assistance.
If you can't figure out what the 
game designers intended, 
consult your list to find out 
w ho they are and ask them for 
clarification.

3. Student teams use Worksheet #4E 
to evaluate the redesigned game.

4. Bring the class together fo r a 
discussion o f the redesigned 
games and the design criteria.

5. Have designers make refine-
ments and corrections to 
the ir w ritten  rules and instruc-
tions and make the redesigned 
games available fo r students 
to  use during free time.

Assessment/Extensions
• Have students w rite  reflections 

of the ir experience as game 
designers in the ir journals.

• Have students w rite  a narrative 
procedure fo r designing or 
redesigning a game.

• Have students w rite  reviews/ 
critiques of popular games.

• Have students design and conduct 
a school-wide survey to determine 
the most popular game by grade, 
by age, by sex, etc.

Strategies and Tips
The suggested num ber of class
periods may be extended to
include several redesign phases.
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E va lu a tio n  of Redesigned Connect Four
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Name/Team Date

Materials

Were all the materials (board, pieces, instructions and rules, design criteria) present in the envelope? 

If not, w hat was missing?

Instructions and Rules

Clear: W e understood  

it easily
Confusing, but we 

figured it out anyway
Not Clear: We needed 
help to play the gam e

The object o f the game

How to  start the game

Where the pieces 
can be placed

How play proceeds

How game ends

How game is scored

Was it fun?

Did the game meet the criteria stated by the designers?

Additional comments on the game you played
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]$&£

C la ssro o m  Environmental Design

Grade Level
3-6

Overview
Students analyze the design of 
the ir classroom. They develop 
design criteria tha t are im portant 
in designing a classroom, propose 
designs appropriate to  the criteria, 
and are given the opportun ity  to 
im plem ent a successful design 
plan chosen by the whole class.

Prerequisites
Knowledge of m apping/creating 
floor plans required fo r first 
procedures, not for modified 
procedures.

Concepts/Skills
• Identifying problems

• Designing data collection 
procedures

• Collecting data

• Organizing data

• Analyzing data

• Com m unicating results

• Formulating design criteria

• Developing designs

• Presenting designs using 
maps/models

• Evaluating com peting designs

• Im plem enting designs

• Evaluating im plem entation
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Standards
• Benchmarks fo r Science 

Literacy: 1B1, 1B2, 1B3, 3B1, 
7D1, 7D3, 11A1, 11A2, 12A1, 
12A2, 12A3, 12D2

• Principles and Standards
fo r School Mathematics: PS2, 
PS3, Com1, Com2, C3, R1, M2, 
DA&P1, G1, G2

• Standards fo r Technology 
Literacy: 2A, 2B, 2E, 2L, 8A, 8B, 
8C, 8D, 11 A, 11 B, 11C, 11 E,
11 F, 11G

• Standards fo r the English 
Language Arts: 7, 11, 12

• Curriculum Standards fo r 
Social Studies: 3, 10

Time Needed
A m inim um of 6 classroom periods, 
45 -50  min. each (preferably w ith -
in a 10-day period fo r continu ity  
purposes)

Materials
• Large chart

• Grid paper

• Drawing paper

• Journals

• Rulers

• Pencils, markers, crayons

Note: This sequence of activities 
is for those with mapping experience. 
The modified sequence provides scaf-
folding for those with less mapping 
experience and requires less time.

A. Introduction: 
Developing 
Design Criteria
Time: 1 -2 class periods 

Procedure

1. Have a discussion with the 
whole class about the design of 
the classroom environment.
Use questions like these to get 
the discussion started:

• How would you describe the 
way our classroom environ
ment is designed?

• What things do we have in 
our classroom that can be 
moved?

• How is the furniture arranged?

• What do you like about 
the way our classroom envi
ronment is designed— the 
way things are arranged in 
the room?

• What don't you like about the 
design of our room?

2. Explain to students that they will 
work in teams to discuss specific 
aspects of the room design that 
are acceptable or unacceptable 
based on the following categories 
of design criteria:
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• visual access

• traffic flow

• preventing interruptions

• group seating and /or 
collaborative work

• individual w ork areas

• accom m odating fo r heating 
and /or ventilation access

Teams w ill report the results 
of their discussions to  the 
whole class.

3. Divide students in to small 
groups. A llow  teams ample 
tim e to  meet and discuss 
design criteria.

4. Bring the groups together to  
share the ir findings w ith  the 
entire class.

5. After all w ork teams have 
reported, lead a whole class 
discussion to  develop a 
com m on set of design criteria 
fo r the arrangement of the 
classroom furn iture in order to 
have the best possible class-
room environm ent. For exam-
ple, the new design must make 
it easy fo r students to  get to 
the teacher's desk, the pencil 
sharpener, and the door. Point 
ou t tha t if something works 
well, it should not be changed.

The goal is to  im prove the design, 
no t just to  change things fo r the 
sake of change. List all criteria 
agreed upon by whole class on 
chart paper fo r future  reference.

B. A New Design:
The Design 
Team Convenes
Time: 1 -2 class periods

Materials Design Criteria list 
from  previous session

Procedure

1. W ith the whole class, review 
the design criteria list formulated 
in the last session. Explain to 
students tha t they are now  
going to  w ork w ith  the ir teams 
to  create a new design fo r the 
classroom furniture arrangement 
based on as many of the design 
criteria as possible. The team 
members must reach consensus 
on the design elements included 
in the new design.

2. Give teams tim e to  meet and 
discuss the ir ideas and come to 
consensus about w hat they 
could do w ith  the furn itu re  to  
im prove the classroom environ-
ment. Remind students to
use the ir journals to  keep track 
o f the ideas they agree on.

C. A New Design:
The Floor Plan
Time: 1 -2 class periods 

Materials

• Design criteria list

• Grid paper and /or drawing 
paper

• Rulers, measuring tapes, 
meter sticks, yard sticks

• Markers, pens, pencils 

Procedure

1. Explain to  students tha t they 
w ill w ork in their teams to 
create floor plans that represent 
the ir ideas fo r improving the 
classroom's designed environ-
m ent by rearranging the 
furniture. The new arrangement 
should meet as many of the 
agreed-upon design criteria as 
possible. In a future class session 
teams will present their floor 
plans to  the rest of the class. 
Their floor plans must:

• show all of the classroom 
furniture;

• show all fixed features in 
the classroom;

• represent items proportionately.
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2. Display the chart w ith  the list of 
design criteria so all groups can 
see it.

3. Distribute supplies to  the work 
teams. A llow ample tim e for the 
teams to  w ork together
and complete the ir floor plans.

D. A New Design: 
Presentation 
of the Design

Time: 1 class period

Materials

• Work teams' floor plans

• Design criteria list

Procedure

1. Bring the class together fo r the 
presentation of the w ork teams' 
floor plans. Start by reviewing 
the list of design criteria.
Explain tha t after all designs 
have been presented, the class 
w ill choose one to  im plem ent.

2. A llow tim e for each team to 
present its floor plan, take ques-
tions, and discuss related issues 
tha t arise.

3. Discuss and then carry ou t a 
process fo r choosing one 
design to  be implemented.

4. Have a discussion and brain-
storm ideas about how  the 
design w ill be im plem ented—  
logistics. Questions to  answer 
m igh t include:

• What's our plan fo r moving 
the furniture? Where do 
we start?

• W ho does what?

• How can we be sure we are 
fo llow ing the floo r plan?

• W hat do we do if things 
w o n 't fit?

E. Im plem enting  
the New Design

Time: 1 class period 

Materials

• Selected floor plan

• Tape measure, meter sticks, 
yardsticks, rulers

Procedure

1. Bring the class together and 
explain tha t in this class 
period, students w ill w ork 
together to  im plem ent the floor 
plan. Before anything gets 
moved, review the selected 
design plan and the logistical 
issues previously discussed.

2. To make sure everyone 
understands how the floor plan 
relates to  the actual room, 
po in t to  a desk on the floor 
plan and ask a student to  show 
where tha t desk would be in 
the room. Ask the student
to  describe how  he/she decided 
where the righ t place was. 
Choose another desk or other 
furn iture item and repeat 
this process. Continue until you 
are sure everyone understands 
the relationship between 
the floor plan and the actual 
classroom.

3. A llow students ample tim e to 
arrange the classroom furniture 
according to  the design plan.
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F. Evaluating the  
New Design

Time: Later after im plem entation:
1 or more class periods

Materials:

• New floor plan

• List of design criteria

Procedure

1. Bring the whole class together 
and review the list o f classroom 
design criteria. Have a general 
discussion about w hether 
students th ink the new furn iture 
arrangement works and reflects 
the design criteria.

2. Students then w ork in the ir 
teams to  develop a checklist/ 
rubric, based on the list of 
design criteria, tha t could be 
used to  evaluate the new 
design. Explain tha t students 
may add new criteria to  the list, 
if they seem necessary.

3. Once each team has developed 
its checklist, have them  use 
the checklist to  evaluate the 
new classroom design.

4. Bring the class together again. 
Ask each team to  report its 
evaluation results. Discuss the 
results and seek a consensus on 
the acceptable and unacceptable 
elements of the new design.

5. Have a whole-class discussion 
regarding w ha t should be 
the next step based on the 
groups' evaluations. This 
discussion is an essential 
e lem ent fo r bring ing  closure 
to  this project or to  launch
a new design and im plem enta-
tion project.

• Are there parts of the new 
floo r plan tha t could be 
changed to  im prove the class-
room environment?

• Is it "back to  the draw ing 
board" fo r a redesign 
because the overall design 
doesn't work?

• Are there problems— design 
constraints— tha t now  can be 
seen to  lim it the possibilities 
fo r redesign?

• What's the best way to  know 
w hether this new design
is better than the old one?

Assessment/Extensions
• Have students w rite  a narrative 

procedure docum enting the 
process or steps taken towards 
the new design.

• Have students use the ir journals 
or logs to  record each session's 
activities along w ith  the ir own 
reflections.

• Encourage students to  take 
on the ir own redesign projects 
independently.

Strategies and Tips
• The design and im plem entation 

phases o f the investigation
may be repeated as tim e permits. 
If the plan is to  move on to the 
next project, "Redesigning 
Larger Spaces," then the notion 
o f redesign should be practiced 
on a small scale first.

• This investigation may be com -
pleted in tw o  weeks, or extended 
to  a m onth or more depending 
on you and your students' 
tolerance fo r tem porary disorder.
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M O D I F I C A T I O N S  T O

P r o c e d u res f o r C h i ld re n  In e x p e rie n c e d  in M ap p in g

Preparation
Prepare these materials before 
beginning the unit:

• A classroom map (chart paper 
size), drawn to  scale and show-
ing all fixed features of the room 
(i.e., location of door, w indows, 
closets, radiators, support 
columns, sink, built-in cabinets), 
but not moveable furniture

• A similar map on 8-1 /2 "  x 11" 
paper fo r children's use (3 or 4 
copies per child)

• Cut-outs of classroom furniture 
made to  the same scale as the 
large map

• A sheet of classroom furniture 
cut-outs made to  the same scale 
as the 8 -1 /2 " x 11" map fo r ch il-
dren to  use as they experim ent 
w ith  different furniture lay-outs 
(1 fo r each child)

A. Introduction: 
Developing Design 
Criteria

Time: 1 or 2 class periods

Use your classroom map w ith  
furniture cut-outs placed as 
they are in the current classroom 
configuration. As children list 
things they like and d o n 't like

about the room, po in t to  these 
on your map, thereby developing 
the ir sense of correspondence 
between the room and its 
representation on the map. On 
the map show w hat is meant by 
design criteria— i.e., being able 
to  see different parts of the room 
from  your desk, managing 
traffic flow, etc.

B. A New Design: The 
Design Team Convenes

Time: 1 class period

Give children the 8 -1 /2 " x 11" 
map of the classroom and its fixed 
features to  help them  sketch 
possible redesigns. (They can 
place it under a notebook sheet 
and trace the outlines and sketch 
in d ifferent possible designs.) 
Emphasize tha t these are not 
finished products, bu t very 
rough drafts— a sort of visual 
brainstorm ing. These rough 
ideas are shared w ith  the team 
and discussed in terms of the 
design criteria.

You may wish to  give the 
children the sheet w ith  furniture 
cut-outs and the hom ework 
assignment o f developing the ir 
best classroom design.

C. A New Design: 
The Floor Plan

Time: 1 class period

Provide the sheet w ith  furniture 
cut-outs and the 8-1 /2 "  x 11" map 
of the classroom (if not done for 
homework). Working w ith their 
design teams, students select the 
design that best meets the design 
criteria. If they think of other 
im portant benefits of their design, 
they should add these as additional 
criteria for a design to  meet.

D. A New Design: 
Presentation of 
the Design

Time: 1 class period

Children may wish to use the large 
map of the classroom and furniture 
as they make presentations.
When the new design is chosen, 
represent it on the large map.

E. Im plem enting  
The New Design

Time: 1 class period

(No additional modifications. 
Follow the suggestions fo r 
im plem entation and evaluation 
on pages 74 and 75.)
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fife 6
4 r

Env ironm enta l Redesign of Larger Spaces

Grade Level
4-6

Overview
This is a long-term  redesign 
project. The project is intended 
to engage students in the exam i-
nation, analysis, and redesign of 
an unsatisfactory or problem atic 
environmental design o f a large 
communal site w ith in  the school 
facility. In this example the school 
cafeteria is used as the long-term  
project. However, any large 
space tha t is used by the school 
com m unity such as the library, 
a lab, or a community room is 
appropriate. The intended result of 
the project is a relevant redesign 
tha t empowers the students and 
impacts the life and /or procedures 
of the larger school com m unity.

Note: For one teacher's 
experience w ith  this project, see 
Chapter 4 ("S to ries"), page 108.

Prerequisites
• Understanding of mapping, 

mapping to  scale, area, perimeter

• Prior design experience

Concepts/Skills
• Identifying spatial/procedural 

design problems

• Designing data collection 
procedures

• Collecting data

• Organizing data

• Analyzing data

• Communicating results

• Formulating design criteria

• Developing designs

• Presenting designs using 
maps/models

• Evaluating competing designs

• Implementing a design

• Evaluating implementation

Standards
• Benchmarks for Science Literacy: 

1B1, 1B2, 3B1, 7D1, 7D2, 7D3, 
11A1, 11A2, 12A1, 12A2, 12A3

• Principles and Standards for 
School Mathematics: PS2,
PS3, Com1, Com2, C3, Rl, M2, 
DA&P1, G1, G2

• Standards for Technology 
Literacy: 2A, 2B, 2E, 2L, 8A,
8B, 8C, 8D, 11 A, 11 B,
11C, 11 E, 11 F, 11G

• Standards for the English 
Language Arts: 7, 11, 12

• Curriculum Standards for 
Social Studies: 3, 10

Time Frame
This is a long-term  classroom 
project requiring a m in im um  
of tw o  sequential class periods 
(45 -50  min. each) once a week 
fo r 2 to  4 months

M aterials
• Large chart/graph paper

• Construction paper

• Rulers and /or tape measures

• String

• Pencils, markers

• G lue/glue sticks

• Scissors
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A. In troduction / 
Prerequisites
Time: 1 -3 class periods 

Procedure

The redesign project is introduced 
via review of/connection to previous 
classroom mapping activities and 
techniques. (Examples of prior 
student -made classroom maps 
should be available for discussion/ 
review purposes.) An essential part 
of the redesign project is a "master 
scale map" or floor plan of the 
redesign site. Students, therefore, 
should have a working knowledge 
of the mathematics concepts of 
scale, area and perimeter.

1. Lead a discussion w ith students 
regarding the choice of a site for 
mapping that all students have 
access to and that lends itself to 
design evaluation. Give an inap-
propriate example, e.g., Principal's 
Office, as well as an appropriate 
one, Cafeteria, Library, etc.

2. Suggest some areas (some 
appropriate fo r redesign, such 
as the cafeteria, and some 
not, such as the principal's 
office). Ask students to  suggest 
others. List all suggestions
on chart paper. Brainstorm 
about the fo llow ing questions 
regarding each area and record 
students' answers:

• W hat was the space designed 
to  do?

• W hat are the problems tha t 
exist w ith  the current design? 
(Remind students to  focus on 
design issues!)

3. Ask students to  identify and 
discuss common themes in the 
problems they have brain-
stormed. These will become 
the categories in which data will 
be collected. For example, in 
discussing the school cafeteria 
project described in Chapter 4, 
"Stories," many student 
complaints centered on trash 
disposal and the frequent food 
spills and accidents. A possible 
category for data collection 
and observation would then be 
"garbage disposal." List four 
to  five categories of common 
themes for observation and data 
collection at the selected site.

B. M apping to  Scale
Time: 2-4 class periods.

Procedure

1. Review the work of the 
previous session and inform 
students that today they will
be gathering data fo r a "master 
scale m ap" of the design 
evaluation site. Remind 
students tha t the "master scale 
m ap" w ill be used throughout 
the project as a tool and 
must, therefore, be detailed 
and accurate.

2. Elicit and record students' ideas 
fo r gathering dimensions of 
the site (standard measuring 
tools or counting floor tiles
fo r length /w id th ); noting fixed 
features (columns, doors, 
and immovable furniture) and 
the ir measure; and existing 
furn iture and its measure. 
Formulate a plan fo r gathering 
needed data at the site.
(Work teams for gathering 
specific data? Whole class 
draws a floor plan?) Be certain 
students are clear as to 
expectations when at the 
redesign site.
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3. After data is collected, discuss, 
share, and compare student 
drawings o f floor plans
and measurements of site 
dimensions and contents.
Reach consensus on the shape 
and contents of the site, and 
make a prelim inary draw ing 
on the chalk or whiteboard 
based on student observations.

4. Using LARGE graph paper, 
determ ine a scale to  be
used (how  many graph squares 
= feet) fo r the "m aster scale 
m ap" of the site. Create the 
map using one or more sheets 
of LARGE graph paper w ith  
student input. Once the 
scale is established, assign 
students to  create paper repre-
sentations of furn itu re  and 
immovable objects at the site, 
to  scale, to  be used later on 
the "m aster scale m ap." 
Laminate all items if possible.

C. Analysis:
Organizing W ork  
Teams fo r Observation 
and Data Collection
Time: 2 -4  class periods.

Procedure

1. Divide the class in to teams 
based on list from  previous 
discussion of com m on themes 
of problem  areas at the site.

2. Assign each team the task of 
deciding how  each team 
m em ber w ill observe and 
record the data (narrative? tally 
marks? checklist?), and to  come 
up w ith  a plan fo r doing so.

3. Review all work team observa-
tion/data collection plans. 
Remind teams to  observe 
existing behavior and proce-
dures as dictated by the current 
design of the site. Try to  keep 
students focused on how  to 
observe and w hat to  observe, 
rather than discuss w hat is 
wrong w ith  current design and 
procedures. (This takes a lot
of management!)

D. Observation and 
Data Collection
Time: 4-6 class periods

Procedure

1. Teams go to  the site to  observe 
and collect data fo r a specified 
period of tim e. Teams may be 
sent ind ividually on a revolving 
basis, in pairs, or all at once, 
depending on site selection 
and students' ability to  work 
independently. Each team 
should be allowed a maximum 
of 15 minutes fo r observation 
and data collection.

2. When all teams have returned 
and organized the ir data, lead 
a whole-class discussion to 
share and reflect student 
observations.

3. Repeat the observation/data 
collection-discussion sequence 
fo r 2-3 more sessions.
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E. Even More  
Observation and 
Data Collection
Time: 3-4 class sessions

Procedure

1. Tell students tha t they w ill meet 
w ith  the ir team to  discuss 
the ir observation data w ith  the 
goal of identifying ONE BIG 
PROBLEM. The next tim e they 
return to  the site to 
observe/collect data, they
w ill focus on the ONE BIG 
PROBLEM they have identified.

2. Repeat the observation/data 
collection-discussion sequence 
fo r 2 more sessions.

3. Have each team produce a one- 
page narrative and list describing 
observed behaviors and proce-
dures, as well as suggestions
for redesign based on the obser-
vations and data collected.

4. Ask one person from  each 
team to  share the inform ation 
w ith  the whole class.

5. Assign students the task of 
w riting  about and mapping 
the ir redesigns. Have 
them  th ink about these 
questions as they work:

• Can you show the changes 
visually?

• Are all of the proposed 
changes physical, or are they 
changes in procedure and 
routine as well?

F. Design: Redesign 
Proposals
Time: 2-4 class periods, plus 
discretionary independent 
observation tim e

Procedure

1. Have student teams present 
the ir maps and descriptions 
supporting the ir redesign 
proposals.

2. Lead a discussion o f each 
proposal in which you focus 
students on the notion of 
feasibility. This serves as a 
reality check.

• Will the proposal accom m o-
date all the people
w ho presently use the site?

• Can it be done w ith  the 
current schedule?

• Can it be done w ith in
the fram ework o f our current 
resources? If not, w ho will 
provide the new resources of 
money, personnel, furniture 
and equipment?

3. Inform students that for the next 
few weeks they will be conducting 
informal observations and data 
collection focused on the existing 
procedures. They are to  focus 
on what procedure students
are supposed to  follow, what 
they do instead, and what they 
don 't like about the procedures 
currently in place.

4. Another team, in the meantime, 
conducts research by interview-
ing staff regarding their ideas 
about procedures at the site.
The team gathers factual data 
on rules, laws, or regulations 
pertaining to the site and 
secures a date from the school 
administration as to when they 
will be available to entertain a 
presentation of student redesign 
proposals for the site.

5. Once a presentation date is 
secured and the research 
team has collected the ir data, 
reconvene as a whole group 
to  consolidate ideas regarding 
redesign of the site. Consolidated 
redesign ideas should be reflected 
on the "master scale map" (new 
furn iture and seating arrange-
ments, traffic patterns, etc.) as
a visual reference. (The map 
w ill then be used during the 
student presentation to the 
administration.)
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6. Inform students tha t they are to 
develop and present final redesign 
proposals based on all the 
observations they have made, 
and that each team is to  prepare 
one proposal and select one 
spokesperson fo r the team. 
Teams may start by having each 
team m em ber w rite  ou t the ir 
best redesign ideas in a proposal, 
then com bining the proposals 
into a final team effort.

7. All final redesign ideas from  
each team should be reflected 
on the "m aster scale m ap."
(For example, if the "seating 
arrangements" team has creat-
ed a new seating plan, then 
scale paper representations of 
the furn iture at the site should 
be arranged on the "master 
scale m ap" to  show the new 
arrangement.) The map should 
now  reflect the site as 
redesigned by the students.

G. Evaluation: 
Presenting Redesign 
Proposals
Time: 1 class period

Procedure

1. After a brief overview of the 
project is given to  the adm inis-
tration by the teacher or student 
spokesperson, each team presents 
its ideas for a redesign of the site.

2. W hat happens next depends 
upon w hether any of the 
redesign proposals appear suffi-
ciently feasible to  im plem ent, 
and w hether adm inistration is 
friendly to  the project. If 
adm inistration is supportive, 
the next step is im plem entation 
of the redesign.

H. Im plem entation: 
Redesign Im plem enta-
tion and Testing
Time: 2-4 class periods 

Procedure

I .  A fter the redesign proposal 
of the site has been approved 
by the adm inistration, students 
must begin to  plan how  to 
im p lem ent it. Inform  students 
tha t the task o f this session is 
to  identify one aspect o f the 
redesign proposal tha t they feel 
w ou ld  be simple to  im plem ent. 
Focusing on one aspect, rather 
than a full-scale redesign o f the 
site, enables students to  test 
and evaluate redesign ideas.

2. Lead a discussion o f items stu-
dents w ill need to  th ink  about 
to  im plem ent the redesign:

• W hat w ill they need to 
com m unicate to  the school 
com m unity  to  prepare them  
fo r the change?

• How will they communicate it? 
Announcements? Letters? 
Signs?

• Do they need help from other 
adults? Which adults in 
particular?

• W hat materials/resources will 
be needed?

• How w ill the redesign be eval-
uated? W hat are the criteria 
for an effective redesign of 
the site?

3. Divide the tasks among the 
w ork teams. A llow  ample time 
fo r students to  plan and discuss 
im plem entation.

4. Once a plan has been formulated, 
im p lem ent the plan and test 
the redesign. Be sure to appoint 
a focused team of students
to  observe/collect data on 
the effectiveness of the "redesign 
test." This team w ill organize 
the evaluation data they 
collect and report it to  the whole 
class group.
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I. Another Evaluation: 
Evaluating the  
''Redesign Test"
Time: 1 class period

Procedure

1. A llow ample tim e fo r the 
students from  the evaluation 
team to  report the ir data on 
the "redesign test." Discuss 
the evaluation data and query 
whole class group as to  how 
the evaluation data should
be followed-up. W hat is the 
next step?

2. If appropriate and/or tim e per-
mits, discuss other aspects of 
the site redesign tha t m igh t be 
implemented. Begin a plan fo r 
im plem entation of a d ifferent 
aspect of the redesign.

Assessment/Extensions
• Have students use the ir journals 

or logs (in-class or as homework) 
to  record each session's activities 
and the ir own reflections.

• Have students w rite  a narrative 
procedure docum enting the 
process or steps taken 
towards the site redesign.

• Have students form ulate an 
im plem entation plan to test 
another aspect o f the site 
redesign, or form ulate a 
redesign plan fo r another site

w ith in  the school facility.

• Have students create a scale 
map of another site w ith in  
the school facility.

• Have students create a floor 
plan detailing another fully 
realized redesign scheme for 
the selected site or another site 
w ith in  the school facility
or com m unity.

Strategies and Tips
• This is a long-term  project that 

students get very excited 
about, as it empowers them  by 
giving them  a sense of control 
over the school environment.
It also requires adm inistrative 
support to  be executed 
undiluted. The po in t o f the 
exercise is to  build upon 
students' design expertise 
through the focus of a relevant 
situation, a larger site fo r 
study, and the use of more 
precise design processes, 
concepts and skills. However, 
if necessary, the project can 
be scaled down to  suit 
the physical or administrative 
environment.

• The tim e frame of the project 
is flexible. It may be completed 
in tw o  months, or spread
out over a semester. Redesign 
and Evaluation/Testing Phases

may be repeated fo r each 
aspect of a site redesign as 
tim e permits, or the project 
concluded after the first 
cycle. If tim e permits and the 
cycle is repeated more than 
once, students should be 
able to  initiate redesign testing 
independently.

• The teacher should not be the 
busiest person in the room 
during the latter sessions of the 
redesign project. A goal of the 
project is to enable students
to  work independently for 
sustained periods of tim e on 
matters of importance to them .

• Initially, the "research" team 
may be comprised of less able 
students w ho interact well w ith 
adults as the ir work is a fairly 
structured fact-finding mission. 
During the Redesign Evaluation/ 
Testing Phases, the data 
collection team should consist 
of the more focused and 
independent students as they 
w ill need to  organize and 
present the ir findings to  the 
whole class group.

• Assessment/Extension 
activities may be done inde-
pendently and /or cooperatively, 
or assigned as hom ework
or enrichm ent projects.
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iV ^ 7

C r itter Habitats

Grade Level
4-6

Overview
Through observation and data 
collection, students determine the 
likes and dislikes of a classroom 
pet in order to design a more suit
able habitat.

Prerequisites
Knowledge of how to conduct an 
experiment

Concepts/Skills
• Identifying problems

• Designing an experiment

• Controlling variables

• Designing data collection proce
dures

• Collecting data

• Organizing data

• Analyzing data

• Communicating results

• Formulating design criteria

• Developing designs

• Implementing a design

• Evaluating implementation

Standards
• Benchmarks fo r Science Literacy: 

1A1, 1 B1, 1 B2, 1 B3, 3B1, 11A1, 
11A2, 12A1, 12A2, 12A3

• Principles and Standards fo r 
School Mathematics: PS2, PS3, 
Com2, C3, R1, DA&P1

• Standards fo r Technology 
Literacy: 8A, 8B, 8C, 8D, 11 A,
11 B, 11 D, 11 E, 11 F

• Standards fo r the English 
Language Arts: 7, 11, 12

• Curriculum  Standards fo r Social 
Studies: 3, 10

Time Frame
A m in im um  of 5 classroom periods
(45-50 min. each), plus independent
observation time.

M aterials
• Chart paper

• Markers

• Containers o f various sorts

• Classroom pet*

• Various materials fo r m odeling 
redesigned habitats

*Note: Mealworms are used for the 
purpose o f this description. 
Mealworms are a good choice for 
this investigation because they 
are inexpensive. When students 
complete a redesigned habitat, it is 
easy to maintain a control group of 
mealworms in an unaltered habitat. 
However; if  your classroom has 
multiple pets, one or two appropriate 
animals may be selected beforehand 
(frogs, gerbils, chameleons, hermit 
crabs) for work teams to observe. 
(Nocturnal animals, such as 
hamsters, are not an appropriate 
choice as an evaluation o f a 
redesigned habitat may be difficult 
to ascertain.) Whatever animai is 
your choice, there should be enough 
of them for 4 or 5 groups to 
observe. Additionally, strict guide-
lines for proper treatment of 
animals must be discussed with 
students and closely monitored 
by you.

A. Introduction
Time: 1 classroom period

Note: This is a fast-paced 
beginning session and it assumes 
that students are already familiar 
with the animal chosen through 
previous observational experiences. 
This is necessary for students to 
do intelligent brainstorming about 
environmental factors.
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Procedure

1. With the whole class, brainstorm 
about and discuss environmental 
factors to which the classroom 
pet is likely to respond. What 
does the chosen animal like
or not like? These factors may 
include temperature, light, 
moisture, food, noise, materials, 
etc. Accept all responses w ithout 
labeling any as right or wrong. 
Record all responses on large 
chart paper. Ask students to  sort 
or group similar responses into 
categories, if possible. (This will 
focus students during observation 
and data collection.)

2. Divide students in to teams. 
Have each team choose ONE 
environmental factor to investi-
gate. Explain tha t they are to 
design a plan to  carry out
the investigation. For example, 
if an animal regularly receives 
a certain am ount of heat 
or moisture, how  would it 
respond to  more or less? How 
could you tell if the response 
was positive or negative? 
Explain tha t each team will 
be responsible fo r reporting 
investigation results to  the 
whole class group.

B. Observation 
and Data Collection
Time: 1 -2 classroom periods

Procedure

1. A llow  students ample tim e to 
carry ou t the ir investigations 
and collect data. Circulate 
among w ork teams to 
ensure tha t observation and 
data collection are being 
carried out in some systematic 
way. Try to  keep students 
focused on how  to  observe 
and w hat to  observe. (This w ill 
require a lo t of management!)

2. Set aside class tim e fo r work 
teams to  report investigation 
results. Record and compile 
results on large chart 
paper under the category of 
the environmental factor 
chosen by each team. Discuss 
and compare the results
of each team in terms of the 
implications fo r designing 
a new habitat.

3. A llow  w ork teams tim e to 
discuss and draw ideas fo r the 
redesigned animal habitat.

C. Design:
Redesigning Habitats
Time: 1 class period

Procedure

1. Bring the whole class together 
to  discuss the notion of design 
criteria and successful redesign 
criteria. (For example, if the 
environmental factor investigated 
was food, a criterion would then 
be tha t the animal eats more of 
the different food given.)

2. A llow w ork teams tim e to 
develop redesign criteria for 
the ir redesigned habitat.

3. Bring the class together again 
and record each work-team's 
redesign criteria. Reach consensus 
as to what design criteria would 
indicate tha t the redesigned 
habitat is successful. Record
all responses.
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D. Im plem entation: 
Independent 
Observation of 
Redesigned Habitats
Time: Flexible

Procedure

1. A llow w ork teams tim e to  
create the redesigned habitat 
and place the animal(s) in to  it.

2. Give each w ork team initial 
observation/data collection 
time. During this observation 
and data collection phase, 
work teams observe and collect 
data on the ir animal in the 
redesigned habitat.

3. A llow  brief periods each day 
fo r (a lternating) students from  
work teams to  observe and 
collect data.

4. Remind students tha t they are 
collecting data based on the ir 
redesign criteria fo r a successful 
habitat. The data is to  answer
a question: Is this new habitat 
more successful than the 
original habitat?

E: Evaluation: 
Evaluating H abitat 
Redesigns
Time: 1 class period

Procedure

1. A llow  tim e fo r each w ork team 
to  describe its redesigned habi-
tat, observation results, and the 
results o f its redesign criteria 
evaluation.

2. A fter all w ork teams have pre-
sented, discuss as a whole 
group w hether there should 
have been other or additional 
design criteria, more observa-
tion  time, a redesigned data 
collection plan, etc.

3. If tim e permits, students may 
choose to  enter in to  another 
redesign and observation/data 
collection phase w ith  different 
animals or design criteria. 
Individual student or work 
team plans fo r im plem entation 
o f d ifferent aspects of habitat 
redesign may then begin. If 
tim e is a factor, redesign ideas 
may merely be discussed
and pursued as extra credit or 
independent projects.

Assessment/Extensions
• Have students use the ir journals 

or logs (done in class, or as 
hom ework) to  record each 
session's activities and include 
the ir own reflections.

• Have students w rite  a narrative 
procedure docum enting the 
process or steps taken towards 
the habitat redesign.

• Have students form ulate an 
im plem entation plan to  test a 
d ifferent environmental factor 
and attendant design criteria.
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Standards for Activities

Standards for Technology Literacy

2: Students will develop an understanding of the core concepts of technology:

A. Some systems are made by humans.
B. Systems have parts or components that work together to accomplish a goal.

E. People plan in order to get things done.

L. Requirements are the limits to designing or making a product or system.

8: Students will develop an understanding of the attributes of design.

A. Everyone can design solutions to a problem.

B. Design is a creative process.

C. The design process is a purposeful method of planning practical solutions to problems.

D. Requirements for a design include such factors as the desired elements and features of a product or system or the 

limits that are placed on the design.

11: Students will develop abilities to apply the design process.

A. Brainstorm people’s needs and wants and pick some problems that can be solved through the design process.

B. Build or construct an object using the design process.

C. Investigate how things are made and how they can be improved.

D. Identify and collect information about everyday problems that can be solved by technology, and generate ideas 
and requirements for solving a problem.

E. The process of designing involves presenting some possible solutions and then selecting the best solution(s) from 
many.

F. Test and evaluate the solutions for the design problem.

G. Improve the design solutions.

Standards for the English Language Arts

7. Students conduct research . . .  by generating ideas and questions, and by posing problems. They gather, evaluate, and 

synthesize data from a variety of sources (e.g., print and non print texts, artifacts, people) to communicate their dis-
coveries in ways that suit their purpose and audience.

11. Students participate as knowledgeable, reflective, creative, and critical members of a variety of literacy communities.
12. Students use spoken, written, and visual language to accomplish their own purposes.
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Principles and Standards for School Mathem atics

Problem Solving

PS2: Solve problems that arise in mathematics and in other contexts.

PS3: Apply and adapt a variety of appropriate strategies to solve problems.

Communication

Coml: Organize and consolidate their mathematical thinking through communication.

Com2: Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

Connections

C3: Recognize and apply mathematics in contexts outside of mathematics.

Representation

R1: Create and use representations to organize, record, and communicate mathematical ideas.

Measurement
M l: Understand measurable attributes of objects and the units, systems, and processes of measurement.

M2: Apply appropriate techniques, tools, and formulas to determine measurements.

Data Analysis and Probability
DA&P1: Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them. 

Geometry Standard
G l: Analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical 

arguments about geometric relationships.

G2: Specify locations and describe spatial relationships using coordinate geometry and other representational systems.
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Benchmarks for Science Literacy

1A

1. Results of similar scientific investigations seldom turn out exactly the same. Sometimes this is because 

of unexpected differences in the things being investigated.

IB

1. People can often learn about things around them by just observing those things carefully.

2. Describing things as accurately as possible is important in science because it enables people to compare their 

observations with those of others.

3. Scientific investigations may take many different forms, including observing what things are like or 

what is happening somewhere. And doing experiments.

3B

1. There is no perfect design.

7C

1. Although rules at home, school, church, and in the community stay mostly the same, sometimes they change . . . 
because some rules do not work.

2. Rules and laws can sometimes be changed by getting most of the people they affect to agree to change them.

7D

1. In making decisions, it helps to take time to consider the benefits and drawbacks of alternatives.

2. In making decisions, benefits and drawbacks of alternatives can be taken into account more effectively if the 

people who will be affected are involved.

3. Sometimes social decisions have unexpected consequences, no matter how carefully the decisions are made.

11A

1. In something that consists of many parts, the parts usually influence one another.

2. A system can include processes as well as things.

12A

1. Raise questions about the world around and be willing to seek answers to some of them by making 
careful observations and trying things out.

2. Keep records of investigations and observations and not change the records later.
3. Offer reasons for findings and consider reasons suggested by others.

12D

1. Write instructions that others can follow in carrying out a procedure.
2. Make sketches to aid in explaining procedures or ideas.

3. Use numerical data in describing and comparing objects and events.
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Curriculum Standards for Social Studies

3. People, Places, and Environments

Social studies programs should include experiences that provide for the study of people, places, and environments.

5. Individuals, Groups, and Institutions

Social studies programs should include experiences that provide for the study of interactions among individuals, 

groups, and institutions.

6. Power, Authority, and Governance

Social studies programs should include experiences that provide for the study of how people create and 

change structures of power, authority, and governance.

10. Civic Ideals and Practice
Social studies programs should include experiences that provide for the study of the ideals, principles, and practices 

of citizenship in a democratic republic.
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C hapter 4

Designed Environments

es, I'm sold on 
Designed Environments. 

M  I wan t to do it. This 
^  W  is where I would like

to end up with my class, 
but how is it possible?

W here can I begin? My kids don't 
know how to follow rules, let alone 
improve them . They are barely 
able to find their own seats. How 
can they plan where things should 
go in a room? And all they know 
about t ime is school dismissal and 
the TV schedule.

You are not unique. You would quickly 

find common ground with the teachers 

who helped develop this guide. Their 

stories are here to help you see ways 
to proceed. The teachers who helped 

develop S tu ff That Works! teach 

kindergarten through eighth grade. All 

work in public schools in low-income 

areas of New York City. One is a 

bilingual special education teacher.

A few are quite new to teaching. You 
may see your own story in their stories.

The first part of this chapter pre- 

ents teachers’ stories about their work 
with children in analysis and design 

of procedures and rules: classroom 

procedures, school rules, and the rules 

and designed environments of games.

The second part of the chapter 

focuses on spatial environments: 

a classroom, a school cafeteria, and 

environments for class pets.

Part I: Rules 
and Procedures

Classroom  Procedures

A procedure organizes how things are 

done. Classroom procedures give 

structure to activities as diverse as 

lining up for gym, sharpening pencils, 

and preparing to go home. Classroom 

procedures guide students just as rules 
do. But they differ in the way students 

perceive them. Rules often prohibit 

students from doing what they would 

do if left to their own desires. The 

threat of punishment is often used to 

enforce rules. Procedures, on the other 

hand, specify ways of doing things 

that students would as soon do one 

way as another.
Rules and procedures differ in 

another significant way. Rules often 

control behavior all the time: no 

hitting, no hats in class, no chewing 

gum in school. Procedures govern 

particular situations such as taking 
attendance, responding to a fire drill,

or handing in homework. These 

differences between rules and 

procedures make it easier to involve 

children in changing procedures 

than in changing rules.

The starting point for a procedure- 

changing activity is a procedure that is 

not working well. All you need to do 

is be sensitive to a situation that is not 

working, and then involve the students 
in finding the solution.

Tonia Bailey, a third grade teacher, 

did several Designed Environments 

projects. Two of them focused on 

classroom procedures:

• Children forget to put their chairs 

up after school. The custodian 

will not sweep the classroom if 

chairs are not placed on tables at 

the end of the day.

• The children’s coats often wind 

up on the floor of the closet. 

When this occurs, the coats get 

dirty, the doors cannot be closed, 

and the room looks disorganized. 
As she worked on Designed

Environments projects, Tonia found it 

difficult to engage the whole class 
from the beginning, so she developed 

an approach that worked better for her 
and her students. She had a small 

group of students do the initial analysis
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of the problem which they then shared 

with the rest of the class. From that 

point on it became a class project. 

Tonia tells how this worked out with 

the “Chairs Up and Down” project.

Tonia had another problem situation though it involved their coats.

that she brought to the attention of 

a small group: coats on the coat 

closet floor. None of the children had 

presented this as a problem, even

Tonia helped students recognize the 

problem by asking them to collect 

some data. Here is her story about 

what she called “Hook Mania.”

"Chairs Up and D ow n"

I had three students collect data.
I explained to them that they were 
working on a top-secret assignment 
and that they could not mention it 
to any of their classmates. They were 
to create a way to check the chairs 
at the end of each day. They decided 
to tally each day and record the 
number of chairs up and down. I 
did not change the structure of the 
day and simply told the children to 
put up their chairs as I always did. 
This w en t on for four days.

The children presented their 
data to the class. Two children pre �
sented a tally graph (Figure 4-1) and 
the o ther one presented a double 
bar graph.

The class was then divided into 
five groups and each group was 
told to develop a way to encourage 
children to put up their chairs. The 
groups generated many ideas. They 
put them on chart paper in small 
groups (see Figure 4-2), then we met 
as a group to discuss and share.
The children came up in groups and 
shared their solutions.

The children decided to try out 
one of the solutions for two days: 
" Give points to the table that puts 
up their chairs, then let the winning 
table come up at the end of the week 
for lunch. "  (Figure 4-3 is a graph 
showing four days of secret record �
keeping and two days af ter a solution 
was tried .)

4-1: A tally graph documenting the 
extent of the "Chairs Up and Down" 
problem
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4-2: One group's brainstorming list 
about solutions to the "Chairs Up 
and Down" problem
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4-3: Bar graph showing the number of chairs up and down before record-keeping 
became public (Days 1-4) and after a solution was tried (Days 5-6).
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"Hook Mania"
I gathered four children to consider 
a problem: the coats that belong to 
the children are of ten thrown on the 
f loor of the closet . W hen this occurs, 
the doors cannot be closed, and the 
room looks disorganized . The four 
children had the task of counting 
the coats on the floor in the morning 
after the children unpacked and 
began their day. The group charted 
the number of coats for f ive days 
(Monday-Friday).

They presented their data to the 
class. The children had a brainstorming 
session where they listed possible 
solutions. They were to discuss the 
solutions and list the ways they would 
solve the problem.

The groups varied in their 
solutions (see Figure 4-4 for one 
group's solut ions) and the class had 
difficulty determining which solution 
they would try first. I had to 
explain that only one solut ion can 
be tried out at a t ime . I let children 
explore possible solut ions even 
if it seemed to me they would fail.
I discouraged solut ions which direct ly 
involved me (e .g ., de tention, 
keeping children upstairs, etc.)

The children decided to put 
a num ber next to each hook. Every 
child received a hook number 
(alphabetical order). The data was 
collected again for five days, Monday 
through Friday. The results are 
seen in Figure 4-5.

4-4: One group's proposed solutions to 
the coat problem

Coats on the Floor

Problem:

The children's coats are getting dirty 
because they are thrown in the closet.

Solu tions:

1. Closet monitor
2. Detention
3. Put smallest coats firs t
4. Assign numbers to students tha t

correspond to  hooks.
5. Put names on wall next to  hooks.

The graph of “Hook Mania” (see 

Figure 4-5) shows a marked decrease in 

coats on the floor after children had 

become aware of this as a problem and 

after they had designed their own 

solution. Again, the results underline 

how important it is to have children 

collect and represent real data-data that 

represents their behavior. Such data are 

a major impetus for changing behavior.

If you have planned instruction 

that meets national and/or state 

standards, you are probably saying 

“Hey, this meets many of my 
Mathematics standards and English 

Language Arts standards.” Indeed, 

Designed Environments projects 

tend to meet standards of several disci-

plines. When children think about real 

problems, plan ways to collect and

represent data on those problems 

(i.e., do analysis), then plan, imple-

ment, and evaluate solutions (i.e., do 

design), they are engaged in integrated 

activities that meet many goals. (See 

Chapter 3, “Activities,” for the national 

standards addressed by these activities.)

When you allow children to do 

these kinds of projects you need to 

consider the amount of time this sort 

of learning takes. There are also effects 

on you as a teacher. Tonia Bailey 

gives voice to these concerns in her 

reflections on Designed Environments.

4-5: Number of coats on floor before 
(Week 1) and after (Week 2) hooks were 
numbered

ai CHa&REh/
r i DO man as

C ooks bn I

Howcky:
LU
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Tonia's Reflections on 
D esigned Environments
Each of the projects took more than 
two sessions and many are ongoing 
(try it out, design, try it out, redesign,...) 
Because of this I was not able to 
cover all the topics I intended .

I realized that because the children 
were more engaged and relied less 
on me (af ter the f irst Designed 
Environments lesson), I wasn't the 
center of their develop ment . This is 
something I am trying to do less of 
(being teacher-centered). As an 
eighth year teacher, I am at tempting 
to become less of an instructor and 
more of a facilitator. Because we tend 
to want control, we as teachers usually 
feel uncomfortable as facili tators.

The process involved in the 
Designed Environments unit really 
makes the children accountable.
They gather the data, they analyze 
the material, and they design. I don't 
know how other teachers are reacting 
to the experience , but it has caused 
me to sit back and take a closer look 
at my pract ice.

Tonia found that as she involved 

her third graders in designing solutions, 

they became more proficient and inde-

pendent in the process. The important 
thing is to simply begin involving them 
in simple design. The activity 
“Examining Classroom Procedures” 

in Chapter 3 provides a generalized 

version of Tonia’s two design projects 
to help you get started.

Classroom Rules

A good way to help children become 

better observers is by having them 

count things or instances of an event. 

Tonia’s children became more sensitive 

to coats on the floor and chairs left 

down by counting them. Similarly, as 

children tally incidents of rule-breaking, 

they become more sensitive observers 

of these events and, usually, more 

concerned about these infractions.

The next two stories are about 

school rules. Mary Flores is a resource 

room teacher, who teaches language 

arts to bilingual special education 

students. They range from second to 

fifth grade and come to her tiny room 

in groups of six or seven. This project, 

a study of rule-breaking behavior, was 

carried out over a ten-week period. 

Mary fit this project around reading 

and language arts activities, which were 

her major focus. The work described 

below was done with each of two fifth 

grade groups. It was late September 

when the class began discussing who 

controls their behavior.

N IC O LE :
Mg m o t h e r , f a t h e r ,  aunt, uncle 
and n e ig h b ors c o n t r o l  m e .

RIC A R D O :
Clean-up people (sanitation).

TR A CY :
Clean-up peo ple c o n t r o l t h e  
f a r t k .

RIC A RD O :
F&ITce c o n t r o l g a n g s when theg 
s h o o t  p e o p le .

JO N EE:
Th e f ire m an c o n t r o ls  t h e f i r e s .  

TR A CY :
Mg t e a c h e r c o n t r o ls  m e . 

TE A C H ER :
H o w d o e s t h e  t e a c h e r c o n t r o l  
her c l a ss ? *

TR A CY :
We g o t  r u l e s .  We g o t t a  f o l lo w  
t hem r a l e s .

I decided that this was the time 
to introduce the initial activity. I 
handed out the inquiry sheet "Rules 
To Live By. "  (See page 64 in Chap ter 
3, " Act ivit ies. " ) I informed the 
students that they would have one 
minute to list all the rules they are 
required to follow in school. I quickly 
realized that a minute was not 
enough t ime. I allot ted an additional 
four minutes. W hen they completed 
the sheet (see Figure 4-6), I gathered 
them in a group for sharing . I listed 
the rules on a chart tablet . Some of 
the rules were particularly interesting. 
For example, I asked Ricardo to elab �
orate on his " no walking with food in 
your hands "  response. He explained 
that in the lunchroom , " The students 
are not allowed to walk while picking 
food from their trays. "
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4-6: "Rules to Live By"

.Date:

Rules To Uvt By

Y m  has* one mimthe to lift the rnks you. are required to follow in school fea»Jy, 
Kt,gpt
h k )b $ C ig £ fa £ j > , red-  ___

bMn  r^ik i j  ____________________
»� L / q  T u r s e . o k  -VYse. -V a a c h e i-___
*■ Uq  -fV-.OL̂ mr: AYa. Vx\\\ A neT V h-g
5 V4q   r?c> V W  nnrvAnd
*• Via GY,m~\  _________________
LM O  (W.Yrsg Yes -Wv=> A-e>nr~*r>e:f~
»W n K\C.fc'Ag._______________________
* Na Chauj  \ c\q   ____________
a„.Mo L̂ r od d itA c , ...................................
«-^e> J  ____________________
1*.

4-7: Jonee's responses to "Rules, Rules, Rules'"

Name So rte d   Date q ^ t e r  z ..# * *

miles, juka, Rules I

1. Why must school rules be followed? T t o ,  r,.«« . rr.

—in* hwau.f_II: jfetse-^agaftlj:: hits,Ml 
 V./-K. ' .u x iid  /sHr v ervj Dad,____________

2. Who makes the rules? Mrs. fe S t^ t jw E O a tX n s e ^ a h r f  
itit. . . ■ScN'il d 'h tr ltF  r rw ^ t .  ±ne n  A f* ..___

3. Who enforces the rules? Hr  ̂V ^ rsp   ̂ftV s. N W o a fy ^  
J2£&i__r /'/r *chnl ns^r^jiySry-1 t r̂s eiv’ tff
4W rist^s.,

4. Which rules are broken on a daily bads? ftml i M f / ^ s

t s ih t f lq  t j i l e  ittoe-.ma<Atf i a 'fr>|Vsinj ,
t u ^  ft,sf?v.are hieVgrv syy Bay a.

5. Why do you think these rules are broken? ~~r  4 W
hwah ¥,\P. <1aW Kp t - * h g %.  Jtn-*- Mo v__

6. How could you change the behavior?,T .. iv>u/\'±- -tfeiv-jM-  

l£  & _________________________________

I thought about some of the rules 
the students listed and wondered 
whether these are spoken rules or 
rules the students automatically 
know. How many educators allow the 
students to determine the rules for 
their classrooms? I am convinced that 
if students are allowed to partake in 
designing the rules, they will think 
twice before breaking them . In the 
past, I have allowed students to 
decide the consequences for breaking 
the rules. In some cases, their punish �
ments for these infract ions were 
worse than mine.

October 7, 1998
I handed out the "Rules, Rules, Rules"  
worksheet . I had dif ferent students 
read the questions. After each question 
we took t ime to clarify it. Then I gave 
t ime for them to writ e full responses 
to the questions. (See Figure 4-7 for 
Jonee's responses.) W hen we f inished 
"Rules, Rules, Rules, "  I in formed the 
students that we would be "spies. "
I told them that we would be investi �
gat ing the rules that are broken the 
most . O f course , they will have to do 
this covertly. They became excited by 
the challenge. I've got them now!

October 26, 1998
My fif th grade group has been 
asking when they would have the 
opportunity to "spy. "  I think 
that is what motivates them.

I told them to begin thinking about 
which rules are broken on a daily 
basis. I in formed the group that we 
would be going on an outing. I handed 
them the inquiry sheet entit led 
"Peek-A-Boo, I'm Watching You. "
We read the questions for clarification. 
I told them to think about these 
questions as we walked around . The 
students were thrilled to be out of 
the room . As we toured the school 
building , Heriberto looked up at one 
of the closets in the hallway and said, 
"I could hide up there . Nobody will 
know I am spying on them . "  They 
are beginning to think about the 
prospects of this inquiry.
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We returned to the class and I 
asked them to re-read the questions 
and answer them . (See Figure 4-8.)

The first question asks them to 
predict where in the school rules are 
broken the most. No problem . The 
second question asks what rules are 
being broken. No problem. The third 
question asks them to develop a plan 
to determine how many t imes the 
rules are broken. It also asks the 
students to indicate how they will 
collect and record the data.
Problems! I foolishly assumed that 
they would understand what was 
being asked of them. Not so! So,
I gathered the group and led them 
in a discussion:

TEA C H ER .'
OK, let's look at the question together. 
It says, " Develop a plan to determine 
how many times the rules are broken. 
Indicate how you will collect and 
record the data. "  What does the word 
data mean?

H ERIBERT O :
I t h in k  d a t a  weans like w r i t in g  
i t  in a  l i t t l e  n o tebo ok '?

M O ISES:
Information.

TE A C H ER :
W hat does that mean?

M O ISES:
W e're c o l l e c t i n g  Information 
on oVner peo ple an d w h a t  t h ey  
are d o i n g .

TE A C H ER :
How are you going to collect that 
information?

M O ISES:
I'm qonna w r i t e  every thing t h ey  
do  wron g in my l i t t l e  n o t e b o o k  
t h a t  I have a t  h o m e .

D ERRELL:
Th e w ay I'm g o in g  t o  c o l l e c t  
my d a t a  i s  l o o k  an d see ,  l o o k  
an d se e  w h o 's d o in g  t h e wrong  
t h i n g s in t h e  s c h o o l .  A n d by 
w ri t in g  t h e  in f o r m a t i o n  o f  t h e  
human b e in gs d o in g  t h e ir  t h i n g s .

CY N T H IA :
I t h in k  d a t a  m eans y o u 'r e  sp y in g  
o n  so m e o n e  t h a t ' s  d o in g  t h e  
b a d t h i n g s .

TE A C H ER :
Let's backtrack a lit tle bit. Let's think 
about the rule that you think is being 
broken the most.

EB O N Y :
C3um ch e w in g? ”

TE A C H ER :
How are you going to prove 
to someone how many kids are 
breaking that rule?

CY N T H IA :
P y t a p e  rec ord in g  i t  o n so m e  
sm a ll c a m e r a .

TE A C H ER :
We don't have access to a 
camera. Remember, you don't want 
anyone to know you're spying on 
them . If you use a camera people 
will know you're watching them .

4-8: "Peek-A-Book, I'm Watching You"

Name:  Date /: - ..._______________

Peek-A-Boo. I'm Watching Ynn

Everyday school rules are broken. to t o  study, you will be observing your 
fellow students to wMdb rules arc being broker These
may be done to your dmmoom, to toe schoolyard, to the haJJhvays, to toe 
lunchroom, etc. DO NOT let anyone know what you are doing, as t o  may
affect the outcome of the study. First, think about where to the school building 
are toe most rales being broken,

I predict that rules are broken most in the:
C k s s ^ J  ybrJJbUssOKkn)

What rules are being broken7 i L -  . ..... .
 .̂.■■■.'■111   :— C.; i.r........  lit ZUt,- .........

Develop a plan to determine how many times the rules are broken. 
Indicate how you will collect and record the data

Hus is how I plan to collect and record the data: /r,;.,., ...........• " '•T  ...
 -P.- ‘n '  debt : O A,. ' -C /■...t&aw/c
 : ' -
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ALL:
Yes!

DERRELL:
H o w do  we k n o w i f  o t h e r  p eop le  
are sp y in g  o n  u s,  when we're 
sp y in g  o n  t h e m ? ”

TE A C H ER :
How are you going to collect num �
bers, if it is numbers that you want  
to collect? How are you going to 
prove to me that so many students 
broke the rules? I'm going to ask you 
at the end of the week to show me 
your data. W ha t will you use?

M O ISES:
A  g ra p h .

TE A C H ER :
W hat will the graph show?

M O ISES:
One t h cr t  sa y s,  um , number o f  
peop le chewin g g u m , t h e  o t h e r  
o n e will scry number o f  peo ple 
f ig h t in g , number o f  people cursin g , 
number o f  people running- Then i f  
can be a  fcrlly mcrrk .

H ERIBERT O :
You can vnake a  chcrr t  t h cr t  
sc r y s ,  “ R u les t h c r t  are broken  
in t h e classroom"

M A TT H E W :
W e'll c o l l e c t  cr b ig calendar and 
brin g i t  in t o  t ecrcher , t o  t e l l 
them how many p eop le hcrve been 
c u rsin g  crt t h e  t ecrcher .

TE A C H ER :
How will you use a calendar?

M A T T H E W :
W e’ ll J u s t  w r i t e  ho w mcrny peo ple 
are brecrking t h e  ru le o n  t h e  
calendar, t i k e  o n  t h e  f i r s t  day, 
y o u ' l l  p u t  i t  o n  t h e  f i r s t  d a te, 
t hen t h e  second  t hen t h e  t h i r d .

H ERIBERT O :
T h c r t 's whcrt I wa s  g o in g  t o  scry . 

TE A C H ER :
W hat o ther ways are there of 
collect ing data besides tally marks?

H ERIBERT O :
Number g r a p h s ,  t i k e  y o u  p u t  
5 ,  lO , 1 5 , ZO  g o in g  up crnd 
t hen y o u  p u t  t h e  r u les t h c r t  are 
bro ken o n  t h e  b o t t o m  and you 
g o  c o l o r i n g  lik e t h c r t  u n t i l t h e  
Icrst  n u m b er. I t h in k  t h c r t ’s  
ccrlled cr bcrr g ra p h .

M O ISES:
Lik e  cr line g r a p h . You d o  t h e  
scrme t h in g  like 5 ,  IO, 1 5 , ZO  
o r you can d o  IO, Z O , 5 0 ,  I t  
d o e s n ' t  mcrke any difference, 
g o in g  d o w n t h is  wcry and then  
y o u  w r i t e  cr d o t  and t hen y o u  
mcrke crn o ther d o t  and t hen y o u  
c o n n e c t  i t .

H ERIBERT O :
We can use a  c o l o r  g ra p h -

TE A C H ER :
W hat is tha t?

H ERIBERT O :
Lik e  y o u 'r e  c o l o r i n g  o n  t h e  
g ra p h . T h cr t  y o u  g o  c o l o r i n g  up 
and y o u  s t o p  crt whcrt number 
t h e  r u l es crre bro ken in d i f f e r e n t  
c o l o rs  and all t h c r t .

M A T T H E W :
C an't  we J u s t  p u t  t h e  numbers 
f o r  t h e  w e e k ^  W e’ ll p u t  o n e  
week f o r  ho w mcrny days If t h e  
r a t e s  are g ettin g  higher f ro m  
whcrt i t  wcrs t h e  f i r s t  day. Or 
i f  t h e  r a t e s  are d ro p p in g , i t  
will be g o o d .

TE A C H ER :
How else can you collect information?

H ERIBERT O : Tcrking cr n o t e b o o k  
and w r i t i n g  i t  d o w n , every th in g  
t h e y d o  bcrd .

TE A C H ER :
O nce you collect all the information 
what will you do with the information?

H ERIBERT O :
You w r i t e  i t  d o w n nice and neat 
o n  cr p iece o f  pctper? "  Urn, when 
we f i n ish  sp y in g , then we could 
t e l l ,  l i k e , t h e  tecrcher and t h ey  
could, l i k e , help u s sp y  o n  t h e m .

M O ISES:
T h e t ecrchers w o u l d n ' t  he lp . 

H ERIBERT O :
Th e y will help u s sp y  o n  them 
and t hen every th in g t h e y d o  
w ro n g t h e y ’ ll t e l l  u s crnd we'll 
w ri t e  i f  in o u r  handy dandy 
n o t e b o o k  .

EB O N Y :
I will serve i t  and w r i t e  crll t h e  
Information o f  t h e  bcrd 
t h i n g s t h e y use d  t o  d o  and 
t h e  t h i n g s t h e y d o in g  n o w .
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CY N T H IA :
I t ' s  like mm, uvn tke  g o vern m en t  
o r  so m e t h in g  like t h c r t .  Yo u  
k n o w whcrt I vnean. An^d y o u  hctve 
erf I t h is  s t u f f  crnd we l e t  them  
k n o w a l l t h e s t u f f  we're d o in g  
in t h is  s c h o o l .

H ERIBERT O :
Yo u cu n c o p y i t  d o w n o n  t h e  
c o m p u t e r crnd then after  t h cr t  
y o u  ccrn give i t  t o  t h e tecfcher 
crnd t h e  teachers ccrn give i t  t o  
t h e k i d s crnd se e  whcrt t h e y been 
d o in g  wron g crnd t h e y ccrn 
c r d j u s t ,  chan g e t h e ir  b e h a v io r 
an d s t o p  d o in g  t h i n g s c a u se  
t h e r e 's consequences  f o r  t h ese  
t h i n g s .  Yo u c o u I d ,  l i k e , g e t  
susp e n d e d  an d g e t  in t r o u b l e .

We ended the discussion here.
But, I must say this discussion gave 
the group food for thought . Touring 
the building was a good idea. 
Although they know where rules are 
broken the most, they confirmed 
their predict ions as they observed 
students breaking the rules. I believe 
that further understandings came as 
the discussion unfolded . They wanted 
to continue the discussion, but t ime 
ran out. I'm glad that they are excited 
by the project . It remains to be seen 
whether they will collect the data 
independently. They are pre tty much 
on their own. If it doesn't work , then 
I will have to go to plan #2, which is 
to do an observat ion with the group . 
Will they be disciplined enough to 
see this through?

November 4, 1998
Two of the students, from my fourth 
group , were exci ted about get ting 
the investigat ion started . I decided 
to have them write the step-by-step 
direct ions for their inquiry. (See 
Figure 4-9.)

Moises and H eriberto decided to 
work together. They are investigat ing 
what goes on in the fourth floor 
boys' bathroom . As soon as they 
had writ ten their detailed account 
of the study, Heriberto asked if they 
could begin. I allowed them to go 
on their mission. They were ready. 
They walked up to the fourth floor 
bathroom with the "spy book "  they

created . I could not leave the 
remainder of the group , so I couldn't 
see f irst-hand what they were doing.
I had to trust that they'd do the right 
thing . At some point , a colleague,
Al Camacho , happened to come into 
my classroom. I asked him if he 
would check in on the boys and 
photograph them engaging in their 
study. He did. He reported later that 
the boys were indeed involved in 
documenting the behaviors. When 
they returned I asked them to write 
a reflection about their study. (See 
Figure 4-10). The journal entries will 
be used to determine what , if any �
thing, they are gaining from this study.

4-9: Moises' plans fo r a project on rule-breaking

Moises Baez' Step-by-Step Directions
Step 1: Get a notebook th a t can f i t  in your pocket.

Step 2: Get a good pencil.

Step 3: Go and spy in the bathroom for 5 minutes.

Step 4: Spy in the four floor bathroom because the kid 
like to  play what the paper tolits.

Step 5: Give the note to Mis Flores.

Step 6: Give the notes to  the teacher of the class

Step 7: Make a big, big graph.

Step 8: Put it  where every one can see it.

Step 9: The graph will show what the people did wrong, I 
will be in the firs t floor.

4-10: Heriberto's and Moises' reflection on the rule-breaking study
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During November Mary realized 

that, in spite of the childrens enthusiasm, 

they did not spend enough time with 

her in the resource room to both do 

the resource room work and be out of 

the room to collect data for the project. 

She began to move toward closure.

December 1, 1998

I engaged my fourth group in a 
directed writ ing activity. The way it 
works is that I pose questions for 
students to use as prompts. These 
prompts are meant to nudge their 
thinking with regards to their 
learning:

• W hat did you learn by conduct �
ing this study? Elaborate.

• Who breaks the rules more 
often, boys or girls?

• Based on your observat ions, 
which rule is broken the most?

• If you had to do it again, what 
would you do dif ferently?

• How would you a t tem pt to 
inf luence positive behavior?

• Did you enjoy this study? Why 
or why not?

They wro te unin terrup ted for 
about 30 minutes (well, almost 
unin terrupted), I could tell that they 
were engaged in the act ivity because 
you could hear a pin drop . W hen I 
posed the question , " Who breaks 
the rules more, boys or girls? "  the 
boys yelled out, " The girls! "  and , of 
course, the girls yelled out, " The 
boys! "  I called the class to order and 
they wro te down their responses to 
the question . Interest ingly enough , 
all except one indicated that boys 
break the rules more often. Derrell 
claims that boys and girls break the 
rules equally.

Final Reflection

Although , the students in my fourth 
group continue to be interested in the 
project , I have decided to move on. 
W hy the sudden exit from this proj �
ec t? O ne of the reasons is that they 
only document rule infract ions when 
they are in my room. Also, they 
spend t ime out of the classroom and 
return with limited data. How many 
students could they possibly observe 
breaking the lavatory rules, in a 15 
minute period in the af ternoon? The 
students could not im plement a plan 
for changing behavior, because there 
was not enough data on which to 
base a change.

However, in reading their final 
ref lect ions I've assessed tha t they've 
drawn their own conclusions and 
thus gained new understandings in 
the area of social controls. The 
students' f inal evaluations show they 
w ere able to respond thoughtfully 
to the questions posed . W hen I 
ini tially asked students to answer the 
question , " How would you change 
the behavior? "  (in October), many of 
them could not answer the question 
or wro te responses without giving 
the question careful thought . 
However, when I posed the question 
again, in their f inal ref lect ion, all of 
them of fered a solut ion. They were 
not able to affect a school-wide 
change in behaviors, but they were 
able to ref lect on their own behavior. 
Will they now think twice before 
breaking a rule? I would hope so.

Two students indicated that 
they'd write a newspaper article in 
the " Green Pages"  (our garden 
newsle t ter) indicating the rules that 
are being broken on a daily basis. 
This was their method of inf luencing 
behavior. They are in tegrating t ech �

nology into another area of the 
curriculum , language arts. O thers 
ref lected on their lack of data. They 
came to the conclusion that more 
data would be needed in order for 
it to be a conclusive study.

Mary’s resource room had little 

space, there were only a few students in 

each group, and Mary had little time 

with each group. These factors led 

Mary to focus the study of rule-break-

ing on areas outside her classroom. 

Classrooms in which children are 

together for most of the day are better 

settings for studies of rule-breaking.

In regular classroom settings the object 

of study can be simple classroom rules 

such as no interrupting, no calling out, 

or whatever else children may choose. 

After the children have designed the 

study, data collection can be carried out 

by designated data collectors.
Children are able to keep track of 

simple rule-breaking-interrupting, for 

example-alongside their normal 

classroom work. In Chapter 3, the 

plans for “Peek-a-Boo” are Mary’s 

plans, modified for use in comprehen-

sive elementary classrooms.

Recording Behavior

Mary knew that counting instances of 
particular behaviors was an excellent 

way to make children aware of the 
behavior. Two years earlier in another 

special education class, Mary engaged 
her students in a study of their time 

outside the classroom. Students left the 
room for many reasons. Some went on 
errands to the principal’s office or other
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4-11: Keeping track of time out
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4-12: interruption data

classrooms. More left the room for 
water or the bathroom. For some, it 
never was clear why they had left the 

room. The study Mary had them do 
was simple. On a chart posted next to 

the door there were four columns: 
name, time out, time back, and desti-
nation. When a student left the room

he recorded his name, the time and the 

destination. Upon returning he wrote 

the time he returned. (See Figure 4-11.)
At the end of the week they looked 

at the data on trips outside the room. 

Mary helped them look at the data in 
different ways. How many trips were to 

the bathroom? To other destinations?

How much time was spent on trips to 

each destination? How much time was 

spent by boys? How much by girls? In 

the successive weeks the trips changed, 

especially the time spent on them. 

Students became self-conscious about 

the time spent out of class. They cut 

the time they were gone. One boy 

made trip to the bathroom in no time: 

the time when he left and the time 

when he got back, to the nearest 

minute, were the same!

The consciousness-raising effect of 

recording behavior is not limited to 

special education students. It works 

for adults too. In fact, Mary’s first 

experience with this technique involved 

her principal. Mary’s room had many 

special programs which attracted many 

visitors. Each visitor, no matter how 

well behaved, was an interruption. The 

class decided to do an interruption 

study. They developed categories of 

interruptors: children from other classes, 

other teachers, the principal, parents, 

and others. (See Figure 4-12.) One day 

when the principal entered, she noticed 

a child get up and put another mark 

at the end of a long line of tallies that 

followed the word “principal.” “What 
are you doing?” the principal asked. 

“Oh, this is our interruption study and 

I’m the recorder today.” Mary’s princi-

pal cut back on her visits. Even princi-

pals are not aware of their behavior and 
its effect. Recording behavior helps 

raise consciousness about that behavior. 

Such awareness is a prerequisite to 
changing behavior and to changing the 

rules applying to the behavior.
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One answer to the question “How 

do I begin?” is to create situations 

where the students’ behavior is recorded 

in a public way. This will help them 

become better observers of their own 

behavior. Another answer is to engage 

them in a project where they observe 

(tally) the behavior of others. When 

students carry out a study of other stu-

dents’ behavior, they are doing analysis. 

Analysis projects may or may not 

become design projects at some later 

date. Often the more we know about a 

situation, the more we want to do 

something about it. This is what leads 

analysis into design. “An Introduction 

to Data Collection” and “Interruptions” 

in Chapter 3 are good places to begin.

Rules o f Games
Games create their own miniature envi-

ronments. Once you enter a game, you

play according to its rules. Sometimes 

you want to change the rules, thus 

changing the way you do things in the 

world of the game. To do this, you step 

outside the game, reach agreement with 

other players as to the new rules, then 

step back into the newly redesigned 

environment of the game. The winner 

is the one that is best adapted to per-

form within the game (if the game does 

not depend on luck).

Games are wonderful vehicles for 

studying the rules that govern an 

environment. Children know the rules 

of many games. They have probably 

modified the rules of games to make 

them easier to play. And they know 

about breaking the rules: they call it 

“cheating.”

What children don’t know about 

games is how to plan the rules you 

want to change, and how to tell if the

new rule is an improvement. They 

don’t know about the analysis and 

design of the game environment.

But since they already are familiar 

with games, a game environment 

offers one of the best ways to study 

Designed Environments.

Minerva Rivera, a fifth grade 

teacher in a small alternative school, 

was fascinated with the notion of 

having children make modifications of 

games and invent new games. So she 

embarked on an extended unit on 

games. In the first part she had children 

modify existing games. The activities 

in Chapter 3 (pages 67-71) are based 

on this part of her work. The second 

part of her work is itself a unit. In this 

unit Minerva’s students designed their 

own games and evaluated them.

4-13A-B: "Connect Four" redesigned as "Connect Six"
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M od ify ing Games 

October 16, 1999

Minerva began with games of 

Checkers, Connect Four, Chess, 

Mancala, and Bingo.

I decided to let the children play 
the games first, before requesting 
that they change a particular rule.
I gave them approximately half-an- 
hour to play according to the rules of 
the game. This was done at the end 
of the day on Friday, the period 
allot ted for " choice t ime . "  The chil �
dren paired up and spent the full 
half-hour playing with the games. I 
told them they could play more than 
one game during that time. Many 
of the children decided to play their 
games more than once instead of

switching to another one. I noticed 
that many of the children didn't 
bother to examine the rules of the 
games because the children were 
so familiar with them.

October 19, 1999

I requested that the students work in 
pairs again with the same games 
they had used on Friday. This t ime I 
instructed them to take one rule and 
change it. They were to decide which 
rule they would change and explain 
the new rule. They were then to play 
the game according to the new rule. 
(See Figure 4-13.)

As I w en t around to check on 
their progress, I found those students 
who had elected to play Chess, 
Checkers, Mancala, and Bingo had an 
extremely difficult t ime f inding a rule

that would be different from the 
official rules. W ha t I found was that 
Connec t Four was the only game that 
lent itself readily to this activity. The 
other games posed difficulties for the 
children in that it was harder for 
them to come up with a change that 
they could im plement with ease.
(See Figure 4-14.)

O ne set of partners playing 
checkers kept coming up with rules 
that were similar to the original rules; 
for example, when I asked Stephanie 
w hat new rule she and her partner 
had decided upon, she told me that 
you couldn't play on the black 
squares, you could only play on the 
red ones. I pointed out that meant 
the rules were unaffected because it 
would still be played the same. Then 
she suggested that the pieces could 
only be played diagonally. After 
discussing the fact that this too was 
already a rule, I suggested that she 
and her partner think about other 
games they have played and that it 
might be fun to try one of those 
other rules with this game.

The o ther children were playing 
games of Connect Four. Some people 
had modified it so that they could 
play Connect Five, Connect Three, 
and Connect Six. I found that the 
reason that the other games were so 
difficult to change was because they 
seemed to be a bit more complicated 
than the game of Connect Four. In 
other words, it seemed that the 
fe wer rules there were to play a 
game, the easier it was for my 
students to find a rule to change.

4-14: Reflections on the redesign of Connect Four
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4-15: One student's hom ework about Connect Six
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After three weeks with no games, 

Minerva told her class:

1. Pair up with a classmate.

2. Using the materials provided, 

create a game like Connect Four,

3. Change one rule in the game,

4. Play it once through with your 

partner,

Minerva provided them with 1-inch 

grid paper, pencils to mark off a playing 

area, and objects (such as pattern blocks) 

to serve as playing pieces. These 

new games were played on a horizontal 

surface like a checkerboard. Since 

gravity did not pull the pieces to one 

side, as with the vertical Connect 4 

board, the children decided whether to 

play “with gravity.”

For homework, the students were 

asked to try out the games they 

redesigned in class with their families.

I requested that they write about 
what the results were . It is interesting 
to note that many of the students 
fel t that this exercise was extremely 
fun and that it did not feel like 
homework at all. Quite a fe w (see 
Figure 4-15) even told me that they 
were going to continue playing the 
games even though they were not 
required to do so.

Inventing New Games

Minerva now shifted the focus of 
game-making from the redesign of 

existing games to the creation and 

evaluation of a new game. The games 
were created in November then played, 

evaluated, and revised in December 

and January. Minerva began this 

project with the following homework 

assignment:

Create a blueprint for a new game, 
including instruct ions. Come up with 
a design for a wonderful new game 
that children can play.

November 17, 1998
Almost everybody came back to class 
the following morning with a design 
and some idea of w hat the proce �
dures would be to play the game . 
Most of the designs were quite sim �
ple and not very detailed . The session 
w ent very quickly because I did not 
w an t the students to get bored with 
the discussion going on. I also w an t �
ed the children to let their own ideas 
come out and didn't w an t the discus �
sion to produce a slew of games that 
were too similar.

Following this session Minerva told 

the students to work in pairs to develop 
the games. They were to be clear about 

the main point of the game, organize 

the details they wanted to include in 

the game, plan the design of the board

(all the students intended to make 

board games), and pay special attention 

to the rules of the game. She provided 

them with various colors of oak tag and 

construction paper, rulers, pencils, glue 

sticks, and tape. The students completed 

most of the initial work in the 30 

minutes following the brief discussion. 

They finished their game boards 

and directions in free time during the 

following days. By December 8 

the games were ready to be played.

Evaluating Student 
Designed Games

Minerva wanted to engage students in 
the evaluation process. The games 
seemed an ideal vehicle for evaluation 

because of the children’s high level of 
interest in playing them. Her goal was 

for children to become more and more 

specific about the criteria for a good (or 
bad) game. She outlined these plans.
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4-16: One student's evaluation of Speed Racer
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4-1 7: New evaluation instrument fo r redesigned games

Rules of the Game

Clear Unclear Easy Hard Interesting

Length of game

Who s ta rts  firs t

How many people play

Who wins

• Have students play the games 
according to the rules writ ten 
by the students.

• Equip each student with a sheet 
that has a few questions for the 
evaluators to answer.

• Give evaluation papers to creators 
of games to review.

• Discuss what changes need to 
be made.

Minerva was trying to have her 
students develop criteria for deciding 

what was a successful design. She listed

three questions for the evaluators 
to answer:

• Were the rules easy to understand? 
Why?

• Did it take a long time to figure 

out how to play?
• Did the game maintain your 

interest?

In figure 4-16 is one students 

evaluation of the game “Speed Racer.”

I kept revisiting this part of the 
process because I wanted to see what

the students would say each time. 
Every time the students reviewed the 
games, the information served to 
help the creators to work on their 
designs and correct any areas that 
needed work . There were some 
students, however, who did not care 
w hat was said about their games. 
They weren't going to tamper with 
w hat they felt was perfect ion.

For the next session of playing 

each others games and evaluating 

them, Minerva modified the 

evaluation instrument to be a table.

(See Figure 4-17.)

With their responses to this evalua �
t ion instrument , students were start �
ing to pinpoint some difficulties that 
they encountered playing the games. 
Many students mentioned the fact 
that they had to keep asking the cre �
ators of the game what to do next 
because it was not included in the 
instruct ions or not very clearly stated. 
There were some games that were 
clearly more popular than others. 
Everybody wanted to play " Get Off 
My Property. "  It was the most 
requested game. I think this was so 
because of the fact that it was color �
ful, the direct ions were ra ther clear, 
the set-up of the game was familiar, 
and it was fun as well as challenging . 
Most of the children borrowed ideas 
from o ther games in creat ing 
t heir rules, in the physical look of 
the game as well as the objective of 
the game.

Af ter all the evaluations the 
children made, I found that the 
results were still not as conclusive as 
I thought they would be. I kept revis �
i ting the material because I hoped 
that the answers would be more
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4-18: Connect Four game w ith  some pieces in placeorganized , detailed , and explici t. 
What I found was that I needed to 
help many students by asking 
questions and taking down their 
responses. I found they were able to 
elaborate with less difficulty. Asking 
the students to respond in writ ten 
form gave me an opportunity to 
assess their writing skills.

Minerva felt the last evaluation 

instrument she had given the children 

was too complicated. She would modify 

the chart to include only the first two 

response columns, “Clear” and 
“Unclear.” The other information she 

would get from questions:

• Was the game hard or easy? Why?

• What captured your interest?

• What would you change,

if anything?

Minerva understood how important 

it is to have children evaluate what they 

have done, then to make the evaluation 

results the basis for further changes. 

This is fundamental to technological 

design and a major goal of Designed 

Environments. In spite of her efforts, 

she was not satisfied with the results. 

What she tried may simply have 

been too difficult. The difficulty lay 

in the diversity of games being 

developed, and in the open-endedness 

of designing a whole new game. It is 
much easier to take a game that exists, 

make a small change, then evaluate the 

effect of that change.
Evaluation requires, first, that the 

evaluator have a frame of reference for 

understanding the thing being evaluated. 

In the case of a game that has been

modified, the frame of reference is the 

game as it was played in its original 

form. This is the reference to which the 

modified game is compared. When 

looking at a new game, an evaluator 

has to seek an appropriate frame of 

reference. This is a difficult task for any 

evaluator, let alone for one just learning 

about evaluation.

Secondly, the evaluator needs to 

know what to look at during the evalu-

ation and what criteria need to be met 

by the new design. We encourage 

teachers to have students consider the 

criteria to be met by their designs 
before they begin designing. This is 

much easier if there is an existing game 
or design that is being modified. The 

criteria can then be stated in terms of 

how the new design compares with the 
old— e.g., “Connect Five will be slower 

and harder to win than Connect Four.” 

Minerva’s students invented different

games with no explicit criteria. 

Minerva’s solution was to develop 

criteria that were generic such as,

“Were the rules easy to understand?”

Activity Connection

The activity in Chapter 3 that is based 

on Minerva’s work involves modifica-

tions to the game which Minerva’s 

students found easiest to change: 

Connect Four. This is the game that, 

when her students changed it, they 

enjoyed so much they continued to 

play it at home.

We found Connect Four works 
equally well with adults. The game is 
played on a 6 x 7 vertical, checker- 
board-like “playing field” in which two 

players drop checkers down any one of 

seven columns. The goal is to be the 
first to get four checkers in a row 

horizontally, vertically, or diagonally. 

(See Figure 4-18.)
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The homemade varieties of 

Connect Four boards are more like 

checkerboards, played on the horizon-

tal. Players decide the size of the play-

ing field. Do they stay with 6 x 7 ?  Do 

they play the game “with gravity”— i.e., 

is there a “top” and “bottom” and do 

all pieces go to the “bottom?” If not, 

are there any limits on where you can 

place your pieces? How many must you 

have in a row to win? Do you play 
until one person has four in a row, or 

do you use all the pieces, then see who 

has the most rows of four? Figure 4-19 

shows a homemade Connect Five game 

being played “without gravity.”

After trying such variations, players 

get a sense of how different kinds of 

changes affect the game. They are then 

in a position to think about redesigning 

the game to meet specific criteria. 

When a game is designed to meet a 

criterion, it is much easier to evaluate. 

The evaluator can tell if it meets an 

objective goal such as “it takes a shorter 

time to win.” The evaluator can also 

compare it to the unchanged game to 

see if it meets more subjective goals 

such as “it is more fun.”

Part II: Analysis 
and Redesign 
of Spatial 
Environments

The teachers’ stories in this section are 

about designing and changing spaces. 

The first two accounts are about school 

spaces: a classroom and a cafeteria. In 

both cases you will see students deeply 

involved in projects that recognize their 

ability to make real contributions to 

the environments of their daily lives.

The next two accounts are of 

animal habitats. There are many good 

science units through which children 

investigate the behavior of classroom 

animals. A natural extension of such 

studies is to use the information 

learned about the animal to guide the 

design of an animal environment. For 

example, what children learn about the 

behavior and preferences of a meal-

worm can be translated into the design 
criteria for mealworm environments.

Redesign of a Classroom

Angel Gonzalez is the science cluster 
teacher at the Family Academy School, 

a small school-within-a-school in 
central Harlem. He is the science 

teacher for most of the children in the 

mini school. Children in his classes had 

done a lot of mapping earlier in the 

semester. They began work in environ-
mental design in December with 

discussion and brainstorming about 

what “environmental design” might

4-19: Homemade Connect Five being played "w ithout gravity"
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mean. After batting it around for a 

while, Andreas, a third grader, came up 

with this:

F i r s t  you d ra w a  wap o f  your 
house  like i t  i s .  Then you wake 
a wap o f  how you  a re qolnq t o  
c-hanqe i t .  Then you  ch an g e your 
house.

The class added:
Then we ch ec k  t o  see  i f  we like 
t h e c h a n g es .  We ch e c k  w h a t  
w o r k s b e t t e r  an d w h a t  d o e s n ' t  
w o r k .

Angel explained:
After discussion and brainstorming, 

I developed a working definition of 
environmental design for students: 

" Environmental design is the 
planning and organizing of your 
surroundings to meet certain needs 
of people or animals. Surroundings 
can include space, t ime, and physical 
things. "

Angel experimented with different 

possibilities for Designed Environments 

activities. Second graders proved to 

be too young to do a habitat design 

project. Their work with mealworms 

stopped with observation and recording 

of mealworms’ behavior. Most successful 

was a project to rearrange the desks in 
fourth and fifth grade classes.

December
I spoke to all the classroom 
teachers before the holidays to 
request permission to do environ �
mental design in their classrooms.
The desks would be rearranged 
based on students' thinking and

cri teria that they felt would work 
best for them . I explained to 
them that changes would remain as 
long as the felt it was working 
productively.

January
Students were asked to determine 
what factors were important in setting 
up the seating arrangem en t . A f ter 
that discussion, I asked groups of 
four students to dra w blueprints of 
t heir proposed desk setups. The class 
then voted on the proposal that they 
wanted to adopt . The method of 
voting , which is also an issue of 
environmental design , was decided 
by me because to engage in this 
discussion would be lengthy and 
would divert us from the room 
rearrangem ent task. Time was of the 
essence. I decided that students 
would vote with a show of hands and 
that a simple majority would be 
decisive . A f ter their decision , we 
proceeded to rearrange their room 
according to their map.

O ne of the fif th grade teachers, 
Ms. Hicks, had already arranged her 
classroom desks in a " U "  shape 
pat tern, with some desks individually 
separated for behavior management  
reasons. Ms. Hicks' students defined 
the following as im portant needs to 
consider in set ting up a classroom:

• Walking space
• Visibility
• Space for the pet areas
• Play area
• Teacher area
• Personal breathing space
• Storage
• Safety
• Health
• Behavior
• Compatibili ty with neighbors

I suggested that we could go back to 
these as criteria for evaluating whether 
the new setup was better or not.

Five teams of four students each 
made their separate design proposals. 
All wan ted to increase the open 
walking and play space. Most groups 
fel t that by separat ing the class into 
clusters based on gender would help 
improve behavior They felt that 
t aunting and bickering between boys 
and girls would diminish . O ne team, 
" W, "  fel t that students should group 
themselves based on friendships.

A fter each team made its proposal 
and received feedback from the rest, 
w e held a vote . The majority decided 
that clustering desks based on friend �
ship was best and the " W "  proposal 
was adop ted . They felt that this 
setup would create more play and 
walking play space, and that grouping 
by friends would improve behavior 
and work .

I then had students regroup in 
the four corners of the room and the 
center into clusters of 4 to 6 students 
based upon those who wished to sit 
next to each other.

This process took two sessions of 
90 minutes each . O ne session allowed 
them to draf t and draw up their 
proposals and the second was 
dedicated to their debating over 
w hat was the best plan and the 
actual reorganizing of the desks. Ms. 
Hicks class seemed so elated that 
they were em powered to decide their 
fa te and appeared determined to 
make it work so that Ms. Hicks would 
not ve to their decision .

The room rearranging was 
som ewhat chaotic and one student , 
Shatika, d isagreed with the new 
setup and insisted that she be alone. 
Materials were falling out of desks 
and paper ended up strewn over the 
floor. Changing the room was messy
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4-20: Rearranging desks

and the raucous behavior initially 
t hrew Ms. Hicks for a loop when she 
returned to take the class to lunch.

She quickly took up my of fer to 
take them to lunch af ter all had 
helped to t idy up the room. It took 
20 minutes more into the lunch period 
until we were ready to depart . All, 
except two or three students, were 
exci ted about the changes.

After lunch, I cautioned them 
that the five students who were 
absent on the day we decided on 
the rearrangement might be resentful 
of the changes, which had taken 
place without them . Also, they might 
dislike the new groupings in which 
they found themselves. I also warned 
them that large clusters of friends 
could result in more talkat iveness. 
One group of boys was situated too 
close to the pet tanks and I advised 
them to move close to the center to 
allow more space for movement . I 
didn't wan t their rearrangement to 
be nullified by Ms. Hicks.
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January, a week later
I visi ted Ms. Hicks' fif th grade class 
to observe their classroom seating 
redesign . It is the only classroom 
where the students' rearrangement 
continued successfully. A pparently 
both the students' and the teacher's 
criteria for seat ing arrangements 
were satisfied . The students definitely 
are happier with their " empowered "  
choice of room design . W hen a stu �
dent acts out, Ms. Hicks just isolates 
that particular student's desk without 
penalizing the entire group .

What Angel accomplished was 

impressive. With his help, the children 

redesigned their regular classroom and 
the room of another teacher. Some 

aspects of this project are much easier if 
the room being redesigned is your own. 
For example, planning how to move 
the desks, and carrying out the move, is

more manageable if it can be done on 

your own schedule. In the activity sheets 

based on Angel’s work, we suggest that 

teachers have their students actually 

walk through the expected change of 

position of their own desks (without 

moving the desk). This allows them to 

visualize what is to happen. If children 

disagree about where they will end up, 

it is much easier to sort out when the 

desks have not yet been moved.

When the redesign is in your own 

room, it is also much easier to follow 

up with the evaluation. Angel suggested 

that the children use the criteria they 

had established to evaluate the new 

design, but he was not in the room to 

lead the evaluation.

Redesign of a Cafeteria

We turn now to the story of cafeteria 

planning by Felice Piggott’s fourth 

grade class in a large school in 

Manhattan Valley, New York City. It 

began in December 1997 following 

several months in which mapping had 

been a continuing theme. The mapping 

project culminated in mapping the 

classroom to scale (see S tu ff That 
Works!: Mapping). The kids now wanted 

to go on to bigger things. Cafeteria 

redesign was definitely a bigger thing. 

They didn’t know what they had gotten 

into. The project continued through 
the winter and spring, not on a regular 

basis, but as an already packed schedule 

would allow. Felice wrote the following 
in early spring.
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This is an ongoing project . This is 
a HUGE project . This is a project that 
I rue the day I ever started it. W HY? 
Because the kids are very exci ted 
about having their opinions count for 
something—they wan t to effect 
change—the Administration is sincerely 
hoping for some solut ions to what  
they essentially refer to as a " prison 
cafeteria "  with an unpleasant a tmos �
phere and routine. SO solut ions are 
hoped for and , I think , expected .

I told the kids that opinions 
weren't enough—we had to have 
evidence: observat ions and data 
that show w hy things don't work or 
need to be changed . And we had 
to have alternatives. (I made it sound 
grim, but they were still game .) So 
that's what we are doing .

We've done the mapping and the 
observing and what is still to be done 
is the redesign (with mapping) and a 
presentation to the A dministra t ion .

I'm not entirely happy with their 
observation / data recording skills and 
there was also a problem with the 
scale map of the cafeteria. I feel that  
I'm slamming past them due to t ime 
constraints (missed teaching oppor �
tunit ies), and thereby cheating the 
kids...BUT, they are wildly exci ted 
about making their lunch t ime more 
pleasant and I think they hope that 
they, in fact , will.

A wonderful thing about Designed 

Environments is that teachers see 
how students can use the knowledge 

and skills they have “learned.” Projects 

of this kind are self-assessing because 

they clearly reveal gaps in students’ 

knowledge and skills. They can be 
problematic for the same reason: when

students don’t know something they 

should, or can’t do something they 

ought to have learned, teachers often 

want to take time to teach the 

knowledge or skill. This is the pressure 

Felice felt. Now we will back up to 

December for more detail on what 

happened during the project.

December 10, 1997
The kids were looking to continue 
mapping and had suggested tha t a 
larger space would be challenging . 
Mapping and then analyzing the 
act ivi t ies within the space seemed 
a natural progression . Since none of 
the humans in P.S. 145 like the 
current operat ions in the cafeteria 
it seemed an ap t site.

Felice got out the classroom map 
to begin the brainstorming and discus-

sion that would lay the groundwork

for the cafeteria redesign project. They 

reviewed what they knew of mapping, 

then switched to the cafeteria. Here are 

some of the ideas about what was wrong 
with the current design:

• It is too crowded.

• You have to cut through the line 

to get to the garbage and you 

always bump someone.

• There are fights because you 

bump and spill stuff.

• The lines are too long.

• It’s too slow.

January 14, 1998

This was the day to begin redesign 

work. Felice recalled the brainstorming 

of a month ago and the previous work 

on mapping the classroom. They would 

begin by mapping the cafeteria in its 

current condition. The map would 

assist in planning observations and data

4-21: The U-shaped cafeteria
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collection. It would also be the baseline 
for redesign.

Before the class, Felice made 

arrangements both for visiting the cafe-

teria this afternoon for the mapping 

activity and she cleared future times for 

the children to make observations in 

the cafeteria.

The observat ions and sketches in 
the cafeteria were confounded 
because appearances were at odds 
with tile counts. The cafeteria is 
shaped like a " U. "  (See Figure 4-21.)

Due to the arrangement of 
objects, the room appears larger on 
the left side than right . We had a 
long discussion about this which was 
only modulated by the " tile "  counts 
and the custodian's in tervention .
"You know, contractors come in here 
and say, 'Hey, you know you got one 
side bigger here?' and I have to tell 
them, no, the room is symmetrical.
It's an optical illusion because of the 
way the tables are arranged . "

CLA SS:
O oooohhh. .  .

The kids were very exci ted by 
the fact that something could 
possibly be changed through some 
action of theirs. They are quite eager 
to do this.

January 15
There are general questions/ direc �
t ions for all teams that are to be 
answered in writing:

• Describe the current procedure 
for the area you are observing .

• What do kids have to do?
• What does staff have to do?

• What aspects of current proce �
dure work well? W hat aspects 
do not work well?

• W hat is our biggest problem 
with the current procedure?

• Based on observations, brain �
storm solut ions with your group .

The teams met as requested .
Some teams had difficulties describing 
the " exist ing routine "  while others 
could not come to a consensus on 
team members' jobs.

The children met with their teams 
and decided what they would observe 
and who would do what . For example, 
the Garbage Team had the following 
questions:

• W ho will watch the left side and 

who will watch the right side?

• Who will count how many 

children throw out their garbage 

" correct ly "  and who does not?

W hen we met as a group 
again we heard reports from each 
team as to:

• W hat the exist ing routine is

• How they planned to position or 

employ team members during 

observations.

There were many opinions 
heard about exist ing procedures 
for each area ( " No, f irst you get your 
milk carton, then you go to the 
kitchen for your lunch!!! " ) and some 
explanations were junked altogether. 
Consequently, notes were scarce for 
this aspect of the " instruct ions. "
Also, " jobs"  for the team members 
appeared " fluid "  as some kids were 
absent and some were unwilling to 
accep t the assignments given.

This was a prickly lesson because 
there was a lot of simultaneous man �
agement required and a lot of heated 
discussion about team " jobs. "  Again, 
keeping kids focused on how to 
observe and what to observe rather 
than discussing what's wrong with 
how things are was difficult.

January 16

On January 16, teams were sent to the 

cafeteria for 10-minute intervals to 

observe the lower grade lunch period; 

first the Traffic Team, then the Food 

Service Team, next Garbage Team, and 

last, the Seating Team. This was a time 

to work out some of the difficulties 

they might face in collecting their data.

The Traffic Team was the first 
team sent to observe and they 
were one of two teams with good 
evidence of observat ions.

SH A N DR A :
Th e kids were starlnq a t  we 
with wy c l i p  board, but I Ju st  
Iqnored thew-they were s o  
noisy! &ut I saw a lot o f  
thlnqs about the line-up and 
when they cawe In! <3od! Those 
little ones are sowethlnq else!

Although their observat ions also 
include their opinions, this team 
did a lot of writing to support what 
they saw. Shandra was stationed by 
the garbage to observe the traffic. 
She noted:

1. The line moving , kids trying to 
put stuff in the garbage .

2. Kids talking on line.
3. People not watching where 

they are going.

110 Stories | Chapter 4



Designed Environments: Places, Practices, and Plans

4-22: Orlando's data on throwing out garbage

People who do it right MM

Spill food and drinks JHIJHIJHIJHIJMJHUffl III

4. Skipping, dancing , playing 
on line.

5. Nobody to guide them when 
they put in garbage .

6. Don't put garbage in carefully.
7. Pushed by people in line.
8. They throw in garbage, in rush, 

dump it.
9. Not watching where they 

are going.
10. Running and jumping.

The Garbage Team was quite 
eager to observe because they had 
a lot of ideas about w hat they would 
see and how they would keep track 
of it all.

STA N SKY:
FTncfllg Oriav\Ao aqreeA. He will 
coyer t h e  com er o f  t h e  cafe-
teria, S\Aav\ov\ t h e  NW, Pterek S fe, 
av\A Me, £V J. We hope t o  be a b le  
t o  see  every th in g t h e f t  wefy-

And with that kind of organization, 
they were the team with the best- 
written evidence of their observations. 
They were also the only team with 
any kind of quantitat ive data as they 
tried to track who " did it right "  
(garbage disposal) and who did not. 
(See Orlando's data, Figure 4-22.)

Stansky took these notes:
1. There is food all over the floor.
2. Kids w ere running , food fell.
3. Kids are talking and food 

comes out of their mouth.
4. Kids get two trays and go throw 

them in the garbage . It falls.
5. Kids can't t hrow all their food 

away so they take it outside.
6. Sporks are all over the table 

and floor.
7. They take the milk and put it in 

a slop sink.

The Seating Arrangem ent Team 
was not able to do much of anything , 
as when they arrived most classes 
had already left the cafeteria.

Problems started occurring after 

this first class trip to the cafeteria.

Felice had planned to send students in 

teams to do follow-up observations. 

They were told by cafeteria workers 

they couldn’t be there alone. A few 

days later Felice wrote:

January 22
W hole class w en t down early to 
observe grade 1-3 lunch hour.
We planned to split into teams 
and observe / record data.

FIRST the lunch card lady starts 
screaming at the kids like a mad 
woman until f inally I have to tell her 
to " back-off and let them do their 
assignment . "  AT W HICH POINT the 
principal has to speak to her and 
then tell me that we can't be there 
all t og e ther because " there is no 
room to stand and all the tables are 
used , "  and clearly she is right 
because I wa tch while kids collide 
with each o ther and with my kids 
(who are in the way), spilling milk 
and food and whatever. SO, we 
retreat to a stairwell and designate 
team mem bers to go back in to 
observe and then realize we are in 
the way of arriving classes.

SUBSEQUENTLY, we " rotate "  
observing team members to observe.
I give my student teacher instructions 
to " observe and protect "  remaining 
team workers in the cafeteria, and I 
give another kid the camera and ask 
her to take pictures. The rest of us go 
back to the classroom . O nce there 
the kids broke into team groups and 
discussed w hat they had observed . 
W hen remaining team members 
returned, they contributed their 
observations to the group .

Groups w ere then asked to report 
on w hat they saw as the most prob �
lematic areas within their scope. 
( " W hat was the biggest problem you 
saw happening today? " ) A f ter all 
groups shared their observat ions, I 
encouraged the children to remember 
to focus on that part icular thing 
when we observed again.
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4-23

Recommended changes 
in the cafeteria

F o o d Se rv ic e

1. Lunch should be self-serve.

2. Classes should be called one at a 

time for food collection.

3. Food selection should be more 

varied, with more vegetables 

and fruit.

G a r b a g e

1. They should have two tray cartons 

to put trays in.

2. There should be directions telling 

where to put your garbage.

3. Kids should be able to go to either 

garbage station.

4. There should be people at each 

garbage station to keep it clean.

Se a t in g  G r o u p

1. Put class name on table.

2. Put arrows on the wall so people 

know which way to go in the line.

3. Make the line to get to lunch different.

4. Arrange the tables differently to 

make more spaces between them.

T r a f f ic  G r o u p

1. Assign times to go  to the lunchroom 

and to leave there.

2. Signs to tell where to go.

3. One entrance, one exit.

4. Move tables away from columns.

5. Make the line in the cafeteria shorter

January 27
1. Teams sent to cafeteria to observe 

(focusing on that " one big problem' 
from 1/22 session) at 15-minute 
intervals.

2. A f terwards teams reassembled 
to discuss their f indings.

3. Each team reported on their 
observations.

January 28
1. Teams sent out at 10-minute 

in tervals for final observat ions.
2. Teams reassemble and discuss 

observations.

I tell them that I would now like 
a list of the things, based on team 
observations, that need to be 
changed in the cafeteria. The list 
should be one page and should 
include everyone's ideas. One member 
from each team should " share "  the 
list and then meet with me. See 
Figure 4-23 for each group's recom �
mended changes.

Af ter each team shared their list 
and met with me, I instructed the 
teams to think about how we could 
show these changes on a map.
Would all the changes be able to 
be shown visually? Are all changes 
suggested physical changes or 
changes in routines or procedures?

The next assignment (January 29) 

was to make individual maps of the 
changes they would like to see in the 

cafeteria and to write about the 

changes. Amanda knew what she 
would like (see Figure 4-24), and she

knew its limitations. “This is an example 

of what I would like the cafeteria to 

be like. Ten kids can sit at each table.

I know that’s not enough and there 

would have to be more tables, but it 

would be nicer.” Matt (see Figure 4-25) 

was more practical.

Children were very eager to 
redesign seating arrangements using 
round tables. Currently there are 47 
tables in the cafeteria (none of which 
are round), which seat four kids on 
either side. Proposed round tables 
would have to seat as many. " How 
could you be sure they would fi t in 
the space we have now? "  I tried to 
make the point that the redesign 
should have some element of reality 
to it, which some children found 
hard to incorporate in their redesigns.

February
We had many discussions as to pro �
cedures observed-redesign is not just 
a redesign of the physical space, but 
of the procedures in that space as well.

• " Family-style service would be 
bet ter because then there 
wouldn't be as much traffic-the 
lunch ladies are too slow. "

• "I think the food itself contributes 
to the traffic because sometimes 
kids go back for seconds, or some �
times, when there is a choice, they 
take too long to decide. "
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4-24: Amanda's recommended changes in the cafeteria 4-25: M att's recommended changes in the cafeteria
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• "I made my tables into a square 
leaf clover arrangement, but I don't 
think that it will work, because I 
noticed today that the tables are 
attached. "  (See Figure 4-26.)

As t ime w ent on, students 
became more aware of how the 
cafeteria was operat ing , and what 
they didn't like about it. Even though 
we had done individual maps of 
redesigns, there were more ideas 
each time we returned to a discussion 
about procedures or physical space. 
We were get t ing more information 
about what was possible to be 
changed and w hat was not, what 
was mandated by law, and so on. 
Clearly, we had to rethink t h in gs. ..

4-26: One proposed cafeteria redesign
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March 11 and 12
" I'm giving you back your individual 
redesigns because we need to rethink 
some of the details... "  That's how I 
started the lesson, i explained that 
the Administrat ion was curious to 
hear our ideas about redesign and 
that we had to seriously rethink some 
details before we could do a presen �
tat ion to " pitch "  to them.

This initiated a conversation 
about ideas that were just not practi �
cal (table arrangements in circles), 
self-serve salad and sandwich bar 
( " Get real! " ), additional lunchroom 
workers (budget), or higher quality 
food ( " Get real! " ). Kids were able to 
look at some of their ideas more 
objectively, and add new perspectives 
to ideas that wouldn't work . So then 
we got to brainstorming and " 
distilling "  some common ideas, and 
agreeing on new solutions.

Out of the brainstorming came the 

need for more information, but they 

were in basic agreement on a design. 

Students interviewed the custodian and 

cafeteria workers to clear up details and 

to get their opinions. By the end of the 

month each group was ready to begin 

preparing their presentations to the 
administration.

Teams were to agree unanimously 
on both the spokesperson and the 
speech-meaning I would receive one 
name and one speech .

However, at this stage of the 
project , pract ically all team members 
fel t they were the most qualified to 
speak, and some teams had to have 
mini-auditions to choose who would 
be the spokesperson. Also two groups

4-27: The plan to redesign the cafeteria

had to merge several pieces of writing 
into one coherent speech because 
members could not come to an 
agreement as to who had writ ten the 
bet ter speech.

Ms. Lesley, the Assistant Principal, 
arrived and was seated . I introduced 
the Cafeteria Map (see Figure 4-27) 
and gave an overview of the project .

Spokespersons were introduced 
and they took over. After each speech, 
Ms. Lesley asked questions about 
their research or how their observa �
t ions had led to certain ideas. She 
also explained why certain procedures 
must remain a certain way. For example, 
milk has to be a certain temperature 
when served, so moving it out of 
the refrigerated container might 
not be possible.

A fter the spokespersons f inished, 
then all the children in the class 
began asking questions, or rethinking 
ideas ( " Well, maybe the utensils and 
the milk should be near each other 
so children could move out of the 
kitchen faster " ). A back-and-forth 
dialogue began between Ms. Lesley 
and the children . .. A ND THEN , much 
to my surprise and delight, Ms. Lesley 
suggested that we implement 
our redesign on Friday, to see if it 
actually works!

In fact, enacting a plan as ambitious 

as this one takes time. In a week (it was 

May 29) the children were ready for a 
dress rehearsal. They met the custodian 

in the cafeteria early in the day and,
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4- 28 : Instructions for using the redesigned cafeteria
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with his help, began moving tables. 

They set up the guides for the snake-like 

cue that was to replace the old mode of 

lining up, and then began to have some 

questions. This was the first time they 

had actually seen their ideas take shape. 

The possibility of conflicts while wait-

ing on line for food was real. They also 

wondered whether the instructions they 

had sent around to the other classes 

would be adequate. (See Figure 4-28.)

They decided that instead of trying 

out the new arrangement that day, they 

would think more about the design, or 

perhaps get more adequate guides that 
would really separate children on the 

line. This was too much to do, however, 

before the end of the year.

In Felice’s work, we see a long-term 

project that doesn’t accomplish its 

stated goals, namely to improve the 

cafeteria. Interestingly, this did not 

seem to upset the children; the teachers 

themselves appeared to have more 

invested in achieving a solution.

The development that took place in 

these children was far more important 

than whether the particular problem 

was solved. Felice’s students gained 

markedly in their abilities to plan and 

carry out projects. They began to think 

of the implications of their ideas. They 
began to see the cafeteria as a system 

with interacting sub-systems. They 

became more proficient in presenting 

ideas visually and in words. And when 

they saw what their redesign looked 

like in real life, they were able to evaluate 
it in terms of its likely consequences, 

because now they really understood

their problem. We don’t want to under-

play the satisfaction of designing a 

solution that really works. In smaller 

scale classroom projects such as “Hook 

Mania” and “Chairs Up and Down” 
at the beginning of the chapter, it is 

much easier to implement successful 

solutions. Felice took on a school-wide 
project. This involves the children 

deeply, has many satisfactions along 

the way, and is an integrated learning 
experience. But it does not always lead 

to a solution that can be implemented.

We believe the value of the process 

far outweighs the product of an 

implemented solution.

Designing Environments 
and Solving Problems 
for Classroom Pets

In Felice’s story you see the motivational 
power of a design problem whose 

solution has a direct effect on children’s 

lives. Projects such as this engage 
children’s best thinking and stretch
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their capacities. For many children, 

projects involving pets motivate them 

in a similar way.

Many teachers keep pets in their 

classrooms because of children’s interest 

in living things. Children are drawn to 

the busy activity and furry warmth of 

the gerbil. The initial frightfulness of 

the Madagascar hissing cockroach has 

its own attraction, pulling children 

beyond first responses to a close 

examination of their anatomy, habits 

and preferences. Animals engage 

children. They also draw out children’s 
care-taking responses.

Teachers use children’s interest in 
animals as motivation for reading and 

writing. Animals are the focus of math-

ematics and science investigations.

They are a long-term resource for 

projects that integrate curricular areas 

and goals. Some teachers have found 

that the characteristics that make animals 
such a valuable curriculum resource 

also make them an excellent focus for 

Designed Environments projects.

The next two teacher stories are 

about analysis and design projects with 

classroom animals: frogs, crickets, and 
mealworms. Tonia and Angel, teachers 
you met earlier, each had animals in 

their classrooms for other curricular 

purposes. They saw opportunities to 
have children use them for analysis and 
design projects.

Cricket Suicide

Tonia Bailey’s third-grade class has an 

assortment of animals, among them a 

frog. During the third month of school 

children noticed that there were many 

dead crickets in the frog tank. They 

questioned why the frog hadn’t eaten 

the dead crickets. Tonia saw this as 

the beginning of an investigation.

As you saw at the beginning of the 

chapter, Tonia has a knack for turning 

a classroom problem into an analysis- 

and-design opportunity.

4-29: Two environments

First, Tonia directed children to the 

library. There they discovered that frogs 

prefer live food (mealworms or crickets 

were suggested). Then she led them 

to observe more closely. An excellent 

way to sharpen observational skills is 

through drawing. They drew the habitats 

of the frog and cricket. Figure 4-29 

shows the essential difference: there is 

no water in the cricket tank and almost 

no dry land in the frog tank.

Further observation revealed that 

after a short time in the tank, the 

crickets’ jumping landed them in the 

water. Clearly they could not swim. If
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the frog did not eat them quickly, they 

died and were beyond eating. The 

students discussed possible ways to 

determine the number of crickets that 

die at each feeding. The class decided 

that the crickets should be counted 

after feeding every other day. They 

chose the monitors who would do this.
Note that the children have already 

been involved in a miniature analysis 

and design project. They have done an 

initial analysis through a qualitative 

observation and determined the data 

that they needed. Then they designed a 

procedure to gather the data.

The data collection phase of the 

project began. On Wednesdays and 

Fridays the monitors fed ten live 

crickets to the frog, and at the end 

of the day counted and threw out the 

dead ones. They organized the data 

and made charts of the results.

The monitors shared the results 

with the rest of the class. After a brief 

initial discussion, the class broke into 

groups to discuss the problem further, 

and then to brainstorm possible 

solutions. The class gathered together 

to discuss the solutions of the various 

groups. They came up with three 

solutions.

Tonia writes:
The children chose to place a 

piece of drif twood in the tank. 
Through the discussion, I was able 
to tell that the children understood 
the process. Because this was not our 
first Designed Environments project , 
they created a format , and I merely 
served as the facili tator. There was 
no data to collect af ter the solution 
was tried out because no crickets 
were found in the water.

Solutions to Save 
the Crickets

1. Place the crickets in a box and 

instead of placing the crickets in 

the frog tank, put the frog in the 

cricket tank. While the frog is there 

he can feed. Then return him to 

the frog tank.

2. Make a safe spot for the crickets so 

they w on 't die so fast.

3. Put a piece of wood in the frog 

tank so the crickets can jump on 

the wood.

Designed Environments 
for Mealworms

Tonia Bailey began with a problem that 

faced the children. Angel Gonzalez (a 

science cluster teacher) made use of a 

familiar curricular unit, the behavior of 

mealworms, and extended it into a 

design project. Angels children had 

already been introduced to mealworms 

and had carried out initial observations. 

Here he describes how he continued.

I explained that in exploring 
animal preferences, their likes and 
dislikes, we would in fact be helping 
to determine w hat would go into 
creating an environ men t for a 
part icular animal. I linked it to what  
zoologists must do in order to create 
zoo habitats for animals.

As with many S tu ff T hat Works! 

units, Angel began with brainstorming 

as a way of helping students recall what 

they already knew and to extend the 

applications of their knowledge. They 

brainstormed the sorts of things that 

mealworms might react to.

(See Figure 4-30.)

In exploring food preferences,
I told students that it was important 
t ha t they not disturb the cri t ters 
because their act ions could inhibit 
their eat ing habits. I also posed these 
questions:

• Do they refuse to eat because 
t hey are not hungry or because 
t hey are int imidated by the 
huge overbearing stature of 
alien-monster-students?!

• How long did you observe the 
mealworms? Do you need more 
t ime?

• Does the room temperature 
effect the animals' behavior and 
preferences?

4-30: Mealworm preferences

Do mealworms 
prefer particular...

• Foods?
• Liquids?
• Colors?
• Terrain?
• W et or dry areas?
• Temperatures?
• Music?
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Students were given the freedom 
to choose one of these areas and 
develop a question and plan 
an exploration to find out what the 
mealworm preferred . During the 
following week , all classes explored 
animal preferences as a way 
to determine the habita t design 
features for a crit ter. I made plastic 
Petri dishes available with meal �
worms or beetles in them.
These were used by those who 
were interested in speci fic food 
choices. Magnifiers were also 
available.

In addition to food preferences, 
they designed experiments to answer 
whether mealworms/ beetles prefer:

• Darkness or light?
• The colors blue or red?
• Wet or dry soil?
• Hot or cold temperatures?
• Loud or low music?

With regard to music and 
temperature, I asked how would one 
determine whether a mealworm /  
beetle is showing a like or dislike of 
i t? W hat body language would 
demonstrate a preference? Also,
I mentioned the importance of 
doing several trials before reaching 
conclusions.

Angel collected the data on animal 
preferences from all his classes and 

combined it on one large chart. During 
the next session they discussed the 

overall picture of mealworm preferences. 
As a final activity he asked the students 

to write down the five things that they 
would place in a mealworm zoo habitat.

During the work with mealworms, 

Angel’s students were regularly involved 

in designing experiments that tested 

preference for heat or cold, apples or 

bananas, wet or dry, and other such 

environmental variables. Mini environ-

ments were integral to these experi-

ments. From these little experiments, 

students are guided to create new 

environments. They can test this new 

environment by evaluating how the 

mealworms’ behavior has changed in it.

The Stories

These teacher stories present a wide 

range of the Designed Environments 

projects. They range from simple class-

room procedures, such as ways to get 

coats hung up properly, to the very 

complex task of rearranging the cafeteria 

space and procedures. They range from 

these real life environments to the 

environments of games, from human 

environments to animal environments.

What all of these projects provide is 

an opportunity to be engaged in design 

projects that really make a difference. 

They are design projects that can be 
tested by actually living with them and 

seeing if we (or our animals) like them, 

or if the environments need further 
redesigning.

There are common features shared 
by these projects. All have deeply 

engaged students’ interest and their 
energy. They have provided real-life 

introductions to the core processes of 

technology: analysis and design. In the

process, the projects have provided 

contexts in which students can practice 

and develop a wide variety of skills. 

These go well beyond the immediate 

skills of technology to the skills of:
• working collaboratively in groups,
• expressing one’s self to one’s peers,
• writing through all stages of the 

project,
• using mathematics in real life 

contexts,
• developing responsibility for 

things which shape everyday life.

Chapter 3 includes activities devel-

oped from these teachers’ experiences. 

You will find it useful to refer back and 

forth between the activity and the nar-

rative, which provides images of doing 

Designed Environments with children.
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f  E S  0  i f  C E S
Help for Teachers

Designed Environments

^ V a k i n g Connections with Literature

Using literature as a supplement and 

enhancement for instruction is good 

teaching practice because:

• Children learn from everything 
they experience.

• Children learn more effectively 
when instruction is associated 
with positive emotions, such as 
those evoked by a good book.

• Literacy is key to children’s success 
as learners.

• There are many different learning 
styles.

We encourage you to incorporate 

books of all kinds into your work 

with Designed Environments: Places, 

Practices, and Plans. We’ve included an 

annotated list of quality books of all 

kinds on the following pages. They 

include storybooks that demonstrate 

the benefits of organizing and designing 

the environments we occupy and use—  

places and spaces as well as ways of

doing things; and nonfiction books on 

the many facets of environmental 

design— human-made and nature-made 

— that play a role in our daily lives.

But don’t stop with these. You know 

your students and how they learn 

better than anyone else. When you 

see a book that might further your 

instructional goals, interest or challenge 

a particular student, or evoke feelings 

that make learning more fun, add it 

to the books that are available to your 

students.
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Am ber Brown Wants Extra Credit, by Paula Danziger. G.P. Putnam: New York, 1996. (Recommended grades: 3-6)

This Amber Brown adventure finds the funny, spunky girl dealing with some unexpected changes. Her room is a mess, 

her homework is late, and her schoolwork is suffering. Amber needs to get organized at home and in school.

And So They B u ild  by Bert Kitchen. Candlewick Press: Cambridge, MA, 1995. (Recommended grades: PreK-3)

Students explore the extraordinary world of animal behavior with descriptions of 12 astonishing animal architects and 

explanations of why and how they build their marvelous structures. Color illustrations show animals and insects as they work 

building their structures.

Ant Cities, by Arthur Dorros. HarperCollins Children’s Books: New York, 1988. (Recommended grades: K-3)

This “Let’s-Read-and-Find-Out-Science” book examines the harvester ant and introduces ant communities. Includes 

information on the organization of the ant community, and some of the physical characteristics of different types of ants.

Arthur, Clean Your Room! by Marc Brown. Random House: New York, 1999. (Recommended grades: PreK-3)

When Arthur’s mother orders him to get rid of the old junk cluttering his room, Arthur decides to have a garage sale. 

Things do not work out exactly as he had planned.

Be a  Perfect Person in Ju st Three Days, by Stephen Manes. Bantam Doubleday Dell Books: New York, 1983.

(Recommended grades: 3-6)

Milo, tired of problems with his sister, parents, and classmates, finds a book in the library that promises to make him a 
perfect person in just three days. Is it possible?

Being Bullied, by Kate Petty. Barron’s Educational Series: New York, 1991. (Recommended grades: PreK-2)

Rita is bullied by another girl at school, but finds relief when she stands up to her. Analyzing and redesigning the 
environment eliminated the problem.

The Berenstain Bears an d  the Messy Room, by Stan and Jan Berenstain. Random House: New York, 1983.

(Recommended grades: PreK-3)

The entire Bear family becomes involved in an attempt to clean and organize the cub’s messy room.

The Best School Year Ever, by Barbara Robinson. HarperCollins: New York, 1997. (Recommended grades: 3-6)
The six horrible Herdmans, the worst kids in the history of the world, cause mayhem throughout the school year until 

a school project called “Compliments for Classmates” changes things.

The Big Box, by Toni Morrison. Hyperion Books: New York, 1999. (Recommended grades: 3-6)

Because they do not abide by the rules written by the adults around them, three children are judged unable to handle 
their freedom, and they are forced to live in a box with three locks on the door.
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The Big Idea, Vol. 1, by Ellen Schecter. Hyperion Books: New York, 1996. (Recommended grades: 3-6)

Eight-year-old Luz is determined to transform a vacant run-down lot into a garden like the one her grandmother had in 

Puerto Rico. She must now convince her reluctant neighbors to help. Cooperation and environmental design are the key to 

her success.

The Boxcar Children (The Boxcar Children Series #1), by Gertrude Chandler Warner. Albert Whitman: Morton Grove, IL, 1989. 

(Recommended grades: 2-6)
The story of four orphans, Henry, Jessie, Violet, and Benny, who set out to find a safe place to live. They find an 

abandoned boxcar near a dump and make a home in the boxcar using junk they find in the dump. Against all odds, they 

do make it into a home.

The Chalk Box Kid, by Clyde Robert Bulla. Random House: New York, 1987. (Recommended grades: 2-6)

A new neighborhood in the poorer part of town, a smaller house because Gregory’s father has lost his job, a new school, 

and an unhappy birthday. Gregory discovers an abandoned chalk factory behind his house and creates a fantastic chalk 

garden on the charred walls. As his garden grows and flourishes, something magical happens. A very different garden and a 

quiet friendship spring up within its walls.

Charlie an d  the Chocolate Factory, by Roald Dahl. Penguin Putnam Books: New York, 1998. (Recommended grades: 3-6+) 

A magical tour where the selfish and undeserving are nastily punished and the good are sumptuously rewarded. Each of 

five children lucky enough to discover an entry ticket into Mr. Willy Wonka’s mysterious chocolate factory takes advantage 

of the situation in his own way, but only Charlie Bucket follows the rules.

City: A Story o f  Roman Planning an d  Construction, by David Macaulay. Houghton Mifflin Co.: Boston, 1983. 

(Recommended grades: 4-6+ and Teacher Resource)
Text, and black and white illustrations show how the Romans planned, mapped out, and constructed their cities.

City Green, by Dyanne DiSalvo-Ryan. William Morrow & Co.: New York, 1994. (Recommended grades: K-4)

Marcy and Miss Rosa start a campaign to clean up a garbage-filled empty lot and turn it into a community garden.

The last page gives steps to follow in creating a community or classroom garden.

Class Clown, by Johanna Hurwitz. Scholastic, Inc.: New York, 1988. (Recommended grades: 3-6)
Lucas is one of the smartest kids in third grade, but he’s always in trouble. When he tries to change his ways, the most 

unexpected things happen.

Clean Your Room, Harvey M oon! by Pat Cummings. Simon & Schuster Children’s Books: New York, 1994.

(Recommended grades: K-2)
Harvey Moon’s room is a mess! No cartoons until his room is absolutely spotless. Just when he thinks he’s finally done, 

he discovers that his idea of clean is not the same as his mother’s!
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Cleversticks, by Bernard Ashley. Crown Publishing Group: New York, 1995. (Recommended grades: PreK-2)

Illustrates classroom organization in a tale of cultural integration. Ling Sung dreads going to school. There are too many 

things the other kids can do that he cant. Then he discovers that everyone admires his prowess using chopsticks.

D avid Goes to School, by David Shannon. Scholastic, Inc.: New York, 1999. (Recommended grades: K-3)
In his very traditional school, David is expected to follow all of the rules. But, David’s activities include chewing gum, 

talking out of turn, engaging in a food fight, and drawing on his desk. In a punishment that fits the infraction, David 

redeems himself and is rewarded with praise.

Evan’s Corner, by Elizabeth Starr Hill. Penguin Putnam Books: New York, 1992. (Recommended grades: PreK-3)

Evan’s family lives in a crowded apartment too small for privacy, but Evan’s mother lets him choose his own special 

corner. Evan maps out the room, picks a corner by the window, and fills the space with a milk crate table, a drawing, and 

even a pet turtle.

Franklin Is Messy, by Paulette Bourgeois. Scholastic, Inc.: New York, 1994. (Recommended grades: K-3)

Franklin learns it’s easier to find toys when his room is neat and organized.

Fritz an d  the Mess Fairy, by Rosemary Wells. Dial Books: New York, 1996. (Recommended grades: PreK-3)

Fritz has a terrible problem keeping things neat. One evening when his science project goes wrong, the Mess Fairy 

appears. How can he get this genie back in the bottle?

Games from  Long Ago, by Bobbie Kalman. Crabtree Publishing Company: New York, 1995. (Recommended grades: 3-6)

An entertaining look at the board games, parlor games, and other games that children played in the nineteenth century, 

including the rules, procedures, and play.

Geography Wizardry, by Margaret Elizabeth Kenda. Barron’s Educational Series: Hauppauge, NY, 1997.

(Recommended grades: 3-6+)

Introduces the world of maps and mapmaking and environmental design. Contains over 150 fun projects, maps, 
and experiments for junior explorers.

George Shrinks, by William Joyce. HarperCollins: New York, 1987. (Recommended grades: K-2)

George wakes up one morning to find he’s shrunk during the night. With a new pint-size perspective of his environment, 
mundane chores become more exciting.

A House Is a  House fo r  Me, by Mary Ann Hoberman. Penguin Putnam Books: New York, 1982.
(Recommended grades: PreK-3)

A lively rhyme about houses introduces all types of homes for both people and animals.
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I f  You Sailed on the M ayflower in 1620, by Ann McGovern. Scholastic, Inc.: New York, 1992. (Recommended Grades 2-6) 

Shows how the Pilgrims worked together and created rules to help them survive on the Mayflower and once they had 

arrived in a new land.

I  L ike Mess, by Marcia Leonard. Millbrook Press: Brookfield, CT: 1998. (Recommended grades: PreK-2)

Messy Tess cleans up her room to please Mom and Dad, and then begins her messy cycle again.

It’s Mine, by Leo Lionni Alfred A. Knopf: New York, 1996. (Recommended grades: K-2)

Three selfish frogs quarrel over who owns their pond and island until a storm makes them value the benefit of sharing.

John Patrick Norman McHennessy— The Boy Who Was Always Late, by John Burningham. Crown Publishers: New York, 1987. 

(Recommended grades: K-3)

Every day, John Patrick Norman McHennessy sets off along the road to learn, and every day strange and improbable 

happenings make him late. His teacher never believes his stories. One day he is able to make it on time and finds an unlikely 

and strange thing has happened to his teacher.

Jum anji, by Chris Van Allsburg. Houghton Mifflin: Boston, 1981. (Recommended grades: K-3)

When a bored brother and sister are left on the own one afternoon, they find more excitement than they bargained for in

a mystical and mysterious jungle adventure board game that they find under a tree. The rules are firm: once started, the game

must be played to the finish.

Ju st a Mess, by Mercer Mayer. Golden Books: New York, 1987. (Recommended grades: PreK- 2)

Little Critter is forced to clean up his room in order to find his lost baseball mitt.

The M an Who D idn’t Wash His Dishes, by Phyllis Krasilovsky. Doubleday: Garden City, 1950. (Recommended grades: 1-4) 

There was a little man who kept house all alone. He liked to cook and eat but he didn’t like to wash his dishes, so he 

stopped. The accumulating dirty dishes became a very big problem, but the man found a solution to these difficulties.

Manners, by Aliki. Greenwillow Books: New York, 1997. (Recommended grades: K-4)
Examples of how good and bad manners affect a child’s environment and how good manners make good sense.

Messy Bessy’s School Desk, by Patricia and Frederick McKissack, Children’s Press: New York, 1998. (Recommended grades: K-3) 
When Messy Bessy starts to clean up her desk at school, she assesses the condition of the desk, and cleans out the useless 

things. She then inspires the rest of the class to straighten their desks, as well as clean up the entire room.

Miss Nelson Ls Missing, by Harry Allard. Houghton Mifflin Company: Boston, 1985. (Recommended grades: K-3)
The unruly kids in Room 207 take advantage of their teacher’s good nature until she disappears and they are faced with a 

substitute, the horrid Miss Swamp. Some well behaved children start longing for Miss Nelson’s return.
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M ore or Less a  Mess, by Sheila Keenan and Marilyn Burns. Scholastic, Inc.: New York, 1997. (Recommended grades: K-3) 

Humorous, rhyming story that follows the adventure of a little girl who must clean up her room, from the pants on the 

dresser to the shirts on the lamp to the wet sock in the fish bowl.

Pigsty, by Mark Teague. Scholastic, Inc.: New York, 1994. (Recommended grades: PreK-2)

Wendell Fultz’s room isn’t a mess; it’s a total pigsty. When the pigs move in, Wendell comes to appreciate order.

Recycle: A H andbook fo r  Kids, by Gail Gibbons. Little, Brown & Company: Boston, 1996. (Recommended grades: K-3) 

Explains the process of recycling from start to finish, focusing on the path of five different types of garbage— paper, 

glass, aluminum can, plastic, and polystyrene— and describing what happens to each of them when they are recycled into 

new products.

School Days, by B.G. Hennessy. Penguin Books: New York, 1992. (Recommended grades: K-2)

Pictures and simple rhyming text, written in someone’s best printing on school penmanship paper, show how a classroom 

is organized.

The Secret L ife o f  the Underwear Champ, by Betty Miles. Random House: New York, 1981. (Recommended grades: 4-6)

To be discovered by an ad agency looking for the perfect kid for a TV  commercial is a dream come true for Larry Pryor 

until he discovers that the ad shooting will conflict with baseball practices and that the TV  commercial is for underwear.

Stay in Line, by Teddy Slater. Scholastic: New York, 1996. (Recommended grades: K-3)

Combines simple math concepts in an easy to read story about twelve kids and their trip to the zoo. Structure and 

organization are combined with hands-on math activities.

The Terrible Thing That H appened a t Our House, by Marge Blaine. Four Winds Press: New York, 1975.

(Recommended grades: K-4)

A family works together to organize themselves to solve a problem, when the mother returns to work as a science teacher.

Where Does the Garbage Go? by Paul Showers. HarperCollins Children’s Books: New York, 1993. (Recommended grades: K-4) 

This book follows the garbage truck to the landfill to see how trash keeps piling up, to the incinerator to see how trash 
can be turned into energy, and then to the recycling center to see how a soda bottle can be turned into a flowerpot.
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ssessment
Nearly everyone agrees about the 

importance of assessment, but what 

exactly is it, and why is it so significant 

in education? In a very broad sense, 

education is like a very large design 

problem and assessment is the method 

of evaluating the design. However, 

education has many objectives, not 

just one, so assessment also includes a 

complex process of deciding what to 

assess and how. Another major compli-

cation is that many different kinds of 

people have a stake in the outcome of 

the educational process. Parents want 

to know how much their children are 

learning and how they can best help 

them. Politicians worry about the 

backlash from voters if the educational 

system appears to be “failing,” however 

that term is defined. Administrators 

fear that they will be held accountable 

for low test scores in their schools.

Teachers, who have the most sus-

tained and direct involvement of any 

adults in the educational process, are 

constantly looking for ways of knowing 

how well and how much their students 

are learning. This data can come from 

both formal and informal assessment 

methods, and may be either qualitative 

or quantitative. At the same time, 
teachers are often held accountable to

conflicting requirements that are 

difficult or impossible to meet. For 

example, the goal of providing a 

supportive and welcoming learning 

environment may be in conflict 

with the regimentation imposed by 

administrative requirements. Another 

common concern of teachers is that 

high-stakes testing will require them 

to “teach to the test” rather than to 

support student learning.

Regardless of demands from out-

side the classroom, a teacher’s primary 

responsibility is to engage students 

in exploring and understanding the 

subject matter. Assessment includes any 

method of finding out how much of 

this exploring and understanding 

actually happens. Information gained 

through assessment is the only factual 

basis for knowing what students are 

learning, how to motivate learning 

more effectively, how and whether to 

redesign the curriculum, how to tailor 

it to the needs of individual students, 

and how and when to involve parents 

in the process. Assessment is far too 

extensive and important to be narrowly 

defined by standardized test results 

or to be determined by people outside 

the classroom.

Here are some basic conclusions 

that follow from this view of assessment:

• Assessment should be based on 
clear educational goals.

• Many different kinds of information 
should be collected as part of 
assessment. Some of the most 
important assessment data is totally 
unexpected.

• Assessment should not be divorced 
from curriculum; every learning 
activity should also provide 
information for assessment.

• Whenever possible, students should 
become involved in assessing 
their own learning— for example, 
by evaluating their own designs 
or predictions.

• Assessment should examine not 
only what students have learned, 
but also the opportunities provided 
by the curriculum and the 
learning environment.
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Educational Goals

In order to assess the learning out-

comes of an activity, it is necessary to 

know what the educational goals were. 

However, the purpose of a curriculum 

unit may not be so clear-cut. Any 

worthwhile educational activity probably 

has more than one goal. Also, a 

teacher’s goals may (and often do) 

change as the activity progresses, or 

there may be unintended outcomes 

that are far more significant than the 

original goals.

When Tonia Bailey planned the 

outcomes for “Hook Mania,” she was 

thinking in terms of children gathering 

and representing data, then designing 

solutions to a problem and evaluating 

them. She hadn’t thought of this as 

an opportunity to evaluate children’s 

grasp of the concept of a controlled 

experiment. As the children discussed 

which solution to select, it became 

clear that they didn’t understand the 

need to implement only one solution 

at a time, then to see if that solution 

worked. They would have implement-

ed multiple solutions, then not known 

which one was the effective one. Tonia 
easily added one more goal to those for 
this project, and helped children better 

understand the notion of a controlled 
experiment.

Rigid adherence to an initial set 

of goals assumes that the educational 

process is entirely predictable, which is 

not the case. Every teacher has both 

short- and long-term goals for her 

students, and it is difficult to know in 

advance when something will happen 

to advance the long-term goals unex-

pectedly. As one teacher put it during 

a discussion on assessment, “You can 

talk about goals all you want, but what 

I really care about is that they feel good 

about themselves and about what they 

are able to accomplish.”

Information from  
a Variety of 
Sources

If educational goals are complex and 

multifaceted, so are the means of 

assessing to what extent these goals are 

met. The narrowest view of assessment, 

most popular in political circles, con-

fines it to standardized tests. A some-

what broader view expands assessment 

to include all kinds of paper-and-pencil 

instruments designed specifically for 

assessment, such as worksheets, home-
work assignments, tests, and quizzes.

Our view of assessment is broader 
still. In the course of an activity, 

nearly anything students do generates

information that is valuable for assess-

ment. When students talk about their 

ideas, they provide useful data about 

the learning process. This was evident 

in the confusion of Tonia Bailey’s 

students in the above example.

Curriculum as a 
Major Source of 
Assessment Data

In order to maximize the amount of 

information available, the curriculum 

itself must be seen as a rich source of 

assessment data. As children discuss 

their ideas and carry out projects, they 

reveal their strengths and weaknesses 

more clearly than they do through 

more formal assessment devices.

When Mary Flores’ class reviewed the 

“Peek-a-Boo I’m Watching You” work-

sheet, she discovered her children did 

not know what it meant to “collect and 

record data.” The ensuing discussion 

helped clarify the differences among 

collecting, recording, and portraying 

data. When Tonia Bailey’s children 

prepared reports of their study of 

“Chairs Up and Chairs Down,” she 
saw the extent to which they could use 
their math skills in communicating 

their ideas. Virtually any activity 

associated with a curriculum unit can
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provide insights to children’s command 

of knowledge and skills. Brainstorming 

sessions, scavenger hunts, design 

activities, presentations to the class, 

journals, and discussions within a 

work group are all potential sources of 

assessment information.

Students Assess 
Their Own 
Learning

Should the audience for assessment 

data include students themselves? 

Obviously, students need to know how 
well they are doing, so they can gauge 

their own efforts and develop realistic 

goals for their own learning. However, 

traditional assessment is usually 

presented to students in an adversarial 

manner, in the form of test grades and 

report cards that frequently undermine 

rather than enhance their motivation 

for learning. In traditional forms of 

assessment, students are always evaluated 

by adults rather than by themselves, 

and the outcomes of assessment often 

have high stakes. Both of these factors 

contribute to the view of assessment as 

an antagonistic process. How can 

students gain access to candid data 
about their own learning without 

interpreting it as somehow the produce 

of bad intentions?

A way out of this dilemma is 

suggested by some of the activities in 

Chapter 4. Technological analysis and 

design activities often provide occasions 

for self-assessment, where students 

evaluate their own work against an 

objective standard, rather than one 

arbitrarily set by adults. As part of their 

design of games, Minerva Rivera’s class 

developed instructions for their new 

games. They evaluated one another’s 

instructions by whether they could 

follow them. Tonia Bailey’s class 

discussed each group’s solutions to 

the problem of cricket drowning.

As a group they were able to evaluate 

the solutions and select the best one.

Part of the attraction of teaching 

is that much of what happens in the 

classroom is unpredictable, and some 

of the surprises are pleasant or even 

thrilling! Consequently, it is impossible 

to decide in advance what all of the 

methods of assessment will be. Often, 

serendipity provides ways of assessing 

students’ learning that nobody could 

have anticipated. After Felice Piggott’s 

class completed a major classroom 

mapping project, they wanted to 

continue with an even larger project 

that would extend beyond their class-

room. When children want to continue 
and expand upon prior work, it is an 

evaluation of the extent to which that 

work is internalized and valued.

Assessing the 
Learning 
Environment

Like anybody else who designs or plans 

anything, most teachers engage in 

informal assessment of their work on 

an ongoing basis. They ask themselves, 

“Is it working?” This question is really 

one of self-assessment: “What is the 

quality of the learning opportunities I 

have provided for my students?”
Some of this self-assessment by 

teachers is based on student learning 

outcomes of the many kinds described 

above. At the same time, teachers also 

assess learning opportunities on the 

basis of their own perceptions and 

experiences. Several examples of these 

self-assessments appear in the teachers’ 

stories in Chapter 4. Tonia Bailey 

captures the essence of these when 

she writes of her children solving 

the “Cricket Suicide” problem: “The 

children chose to place a piece of 

driftwood in the tank. Through the 

discussion I was able to tell that the 

children understood the process. Because 

this was not our first environmental 

analysis and design project, they created 

a format, and I merely served as the 
facilitator.” Here is testimony to 
teaching that has empowered children.
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'The Institutional Context

Every school is different. Each one 

offers both resources that can be helpful 

in implementing a new curriculum, 

and barriers that can make it difficult.

It is useful to analyze both carefully, 

with an eye to mobilizing and extending 

the resources and overcoming the 

barriers. In this section, we will look at 

how some teachers have gained crucial 

support from school staff, parents, 

other teachers, and administrators as 

they developed new programs in science 

and technology.

The Custodian

The custodian is a key person in the 

success of any new program, particularly 

one such as Designed Environments, 

which may take students outside of 

the classroom and into the rest of the 

building. The custodian is probably 

more familiar with the physical layout 

of the building than anyone else. He or 

she also has the best access to discarded 

materials, such as cardboard, waste 
paper, or wood, that can be very useful. 
A cooperative custodian can also offer 

suggestions about additional storage 
space, and can insure that projects in 
process will not be thrown out.

The custodian’s involvement can 

also lead to exciting surprises, as the 

following story illustrates. A second- 

grade teacher and her class were 

studying the water supply system of a 

school in the South Bronx, New York 

City. They began with the water 

fountain just outside their classroom. 

The children were convinced that the 

water for the fountain was stored in the 

wall just behind it. Then somebody 

noticed that there were pipes leading to 

the fountain. They followed the pipes 

along the ceiling and realized that they 

came from someplace else in the 

building. At this point they went to 

another floor and noticed a similar 

pattern of pipes. Eventually, their 

investigation led them to the basement. 

There they met the custodian, who 

gave them copies of the blueprints 

(maps) of the building, and showed 

them how the water came into the 

building. The following day, he gave 

them an opportunity to turn on the 

boiler, so they could see how the hot 
water was heated! The outcome of this 
investigation was a working 3D model 

of the building’s water supply, in which 

the pipes were represented by straws 

and the reservoir by a basin held above 
the highest floor.

Parents

Parents can also be critical to the success 

of a curriculum project. A number of 

teachers have involved parents in inves-

tigations of the community around the 

school. One ESL teacher in East 

Harlem, New York City, whose students 

were recent immigrants from various 
parts of Latin America, engaged her 

students in a study of the casitas in the 

community. A casita (literally, “little 

house”) is a small building constructed 

by community residents on a vacant 

lot, which may serve as a club house or 

a religious shrine, or which may be 

used to house livestock. Several 

parents who were very familiar with the 

community accompanied the class on 

their field visits and facilitated their 

discussions with the users of the casitas.

How does a teacher get parents 

involved in the first place? Some teachers 

have organized parent/child workshops, 

after school or on Saturdays, as a way 
to inform parents of what their children 

are doing and to solicit their support. 

One strategy that has worked is to have 
a parent/child workshop a few weeks 

after children have begun a project.

In the workshop, parents and their 

children are encouraged to pursue a
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hands-on project that is similar to what 

the children have already been doing 

in school. Because the children have 

already started the project, they will 

often take the lead in explaining the 

material and offer their parents advice 

on how to proceed. At the same 

time, parents will provide their own 

experiences and expertise, and some 

may become excited enough to 

volunteer additional support. Parent 

volunteers can provide the additional 

adult presence needed for taking the 

class outside the building.

Other Teachers

Just as children often require peer 

interaction to pursue a project, so peer 

support can be essential for teachers 

too. Another teacher can be a spring-

board for ideas, a source of advice on 

overcoming difficulties, and a friend to 

turn to when everything seems to go 

wrong. There are many models for 
teacher/teacher collaboration, each of 

which can work in some circumstances. 

Ultimately, the collaborators have to 

figure out for themselves what works 
best for them. Here are some examples 

of ways in which teachers in the same 

school have worked together:

An experienced teacher gave work-

shops in the school, in which she 

engaged other teachers in some of the 

same activities she had been doing in 

her classroom. Several of the other 

teachers became interested and sought 

advice on pursuing these activities in 

their own classrooms.

An experienced special education 

teacher mentored a less experienced 

special ed teacher, offering her assistance 

in some of the same projects she had 

done in her own classroom.

A science cluster teacher met with a 

classroom group during a “prep” period 

twice a week. She enlisted the students’ 

classroom teacher in pursuing some of 

the same projects as part of their regular 

classroom work.

A fifth grade teacher and a kinder-

garten teacher decided to work together. 

After the fifth-graders had pursued 

some of their own investigations, several 

of them became the facilitators in 

helping the kindergarten children do 

similar studies. The work involved 

cataloging and mapping what they 

found in nearby empty lots. Besides a 

collaboration among teachers, this 
project was also a collaboration 
between older and younger children.

Collaboration among teachers 

may be actively discouraged by the 

culture of the school. Even in the best 

circumstances, collaborations can be 

difficult to sustain. Just as every school 

is different, so is every classroom. Ideas 

and strategies that work in one classroom 

may or may not be directly transferable 

to another, and it is important to remain 

sensitive to differences in chemistry 

and culture from one room to the next. 

The most important ingredient in a 

collaboration among teachers is the 

commitment to work and learn together, 

regardless of the outcome of any 

particular project or idea.

School 
Adm inistration

A major component of a teacher’s 

setting is the culture of the school 
administration. A principal, assistant 

principal, or other supervisor can make 

or break an innovative curriculum 

project. Some teachers are fortunate 

enough to find themselves in environ-

ments that nurture innovation; others 

are not so lucky. For better or worse, 
the tone set by the administration is 
a major factor that every teacher
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has to deal with. Even without initial 

support, however, there are a number 

of strategies for bringing a skeptical 

(or even a hostile) administrator 

on board. Here are some methods that 

have worked.

One teacher, who was a participant 

in an in-service inquiry science program, 

had a roomful of upper-elementary 

students engaged in long-term science 

investigations, largely of their own 

design. She decided to encourage them 

to enter their projects in the school 

science fair. She immediately ran into 

the opposition of her principal, who 

insisted that all of the material on the 

display boards be “professionally done.” 

The teacher knew that her students 

were invested in their projects, and 

perfectly capable of creating their 

own displays, but unable to type the 

material or produce fancy graphics.

To make the displays for them would 

be to undermine all of their efforts 

and enthusiasm. So she presented the

situation to her children, without any 

suggestion about what they ought to 

do about it.

The next time the principal visited 

their classroom, the students let him 

know that they wanted to enter the 

science fair, and they believed they 

could make display boards which would 

be perfectly readable. In any case, they 

would be around to explain anything 

the judges didn’t understand. With 

the teacher standing by silently, the 

principal reluctantly gave in. At the 

fair, it became clear that these were the 

students who had the best grasp of 

their own projects, although there were 

others that had nicer-looking boards. 

Neither the children nor the teacher 

were surprised when they won first, 

second, and third prizes, and went on 

to the District fair! Equally important, 

the teacher felt that this was a turning 

point in her relationship with the prin-

cipal. Afterwards, he interfered much 

less with her efforts at innovation.

It is far more effective to mobilize 

children, parents, other teachers, and 

staff than to confront an administrator 

directly. He or she will have a much 

harder time saying no to children, 

parents, or a group of teachers than 

to an individual. Also, successful 

programs speak for themselves. Outside 

authorities, such as science fair judges, 

funding sources, or important visitors, 

can make even the most reluctant 

principal sit up and take notice. Most 

important, innovation succeeds best 

when innovators lay the seeds quietly 

over time, and exploit opportunities to 

overcome resistance.

Resist the temptation to take on 

every adversary, every time. Focus 

instead on the resources that are available 

to you, and learn how to mobilize 

them effectively. Wait for opportunities 

to let your efforts speak for themselves.
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Designed Environments

iew
In Chapter 3, “Activities,” we have list-

ed standards references for each activi-

ty. This type of listing is now found in 
most curriculum materials, in order to 

demonstrate that the activities “meet 

standards.” In a way, these standards 

references miss the point, because the 

national standards are not meant to be 

read in this way. Meeting standards is 

not really about checking off items 

from a list. Each of the major stan-

dards documents is a coherent, com-

prehensive call for systematic change in 

education.

This chapter shows how S tu ff 

That Works! is consistent with national 

standards at a very fundamental level. 

We will look in detail at the 

following documents:

• Standards fo r  Technological 

Literacy: Content fo r  the Study o f  

Technology (International 

Technology Education 
Association, 2000);

• Benchmarks fo r  Science Literacy 
(American Association for the 

Advancement of Science, 1993);

• N ational Science Education 
Standards (National Research 

Council, 1996);

, * i
( i

O
• Standards and Principles fo r  

School M athematics (National 

Council of Teachers of 

Mathematics, 2000);

• Standards fo r  the English Language 

Arts (National Council of 

Teachers of English & 

International Reading 

Association, 1996); and

• Curriculum Standards fo r  the 

Social Studies (National Council 

for the Social Studies, 1994).

Most of these standards are now 

widely accepted as the basis for state 

and local curriculum frameworks. The 

first document on the list is included 

because it is the only national standard 

focused primarily on technology. The 

New Standards Performance Standards 

(National Center on Education and the 

Economy, 1997) is not included 

because it is based almost entirely on 

the Benchmarks, National Science 
Education Standards, the original 
NCTM Math Standards (1989), and the 

Standards fo r  the English Language Arts.

Although they deal with very dif-
ferent disciplines, these major national 

standards documents have many 

remarkable similarities:

• They are aimed at all students, 

not only those who are college- 

bound.

• Using terms like “literacy” and 

“informed citizen,” they argue 

that education should prepare stu-

dents to understand current issues 

and participate in contemporary 

society.

• They recommend that school 

knowledge be developed for its 

use in solving real problems rather 

than as material “needed” for 

passing a test. They strongly 

endorse curriculum projects that 

arise from students’ own ideas, 

experiences, and interests.

• They focus on the “big ideas” of 

their disciplines as opposed to 
memorization of isolated facts or 

training in narrowly defined skills. 

In other words, fewer concepts 

should be dealt with in greater 
depth. As the N ational Science 
Education Standards express it, 

“Coverage of great amounts of 

trivial, unconnected information 

must be eliminated from the 

curriculum”. (NRC, 1996, p. 213)
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• The standards reject standardized 

tests as the sole or even the major 

form of assessment. Traditional 
exams measure only what is easy 

to measure rather than what is 

most important. “While many 

teachers wish to gauge their 

students’ learning using perform-

ance-based assessment, they find 

that preparing students for 

machine-scored tests-—which 

often focus on isolated skills 

rather than contextualized learn-

ing— diverts valuable classroom 

time away from actual perform-

ance.” (NCTE/IRA, 1996, p. 7) 

The standards promote authentic 

assessment measures, which 

require students to apply knowl-

edge and reasoning “to situations 

similar to those they will 

encounter outside the classroom.” 

(NRC, 1996, p. 78)

Furthermore, assessment should 

become “a routine part of the 

ongoing classroom activity rather 

than an interruption” and it 

should consist of “a convergence 
of evidence from different 

sources.” (NCTM, 2000, p. 23)
• They highlight the roles of quan-

titative thinking, as well as oral 
and written communication, in 

learning any subject, and they 

emphasize the interdisciplinary 
character of knowledge.

• They view learning as an active 

process requiring student engage-

ment with the material and subject 

to frequent reflection and evalua-

tion by both teacher and learner.

• They urge teachers to “display 

and demand respect for the 

diverse ideas, skills and experiences 

of all students,” and to “enable 

students to have a significant 

voice in decisions about the 

content and context of their 

work.” (NRC, 1996, p. 46)

The S tu ff That Works! materials 

are based on these ideas and provide 

extensive guidance on how to imple-

ment them in the classroom. We 

begin our study of technology with 

students’ own ideas and experiences, 

address problems that are of impor-

tance to them, develop “big ideas” 

through active engagement in analysis 

and design, and draw connections 

among the disciplines. While the stan-

dards are clear about the principles, 

they do not provide many practical 

classroom examples. S tu ff That 

Works! fills this gap.

V^here the 
Standards 
Came From
Historically speaking, the current tilt 

towards national curriculum standards 

is a dramatic departure from a long 

tradition of local control of education. 

How did national standards manage 

to become the order of the day? In 

the late 1970’s, the country was in a 

serious recession, driven partly by 

economic competition from Europe 

and Japan. In 1983, the National 

Commission on Educational 

Excellence (NCEE) published an 

influential report, A Nation at Risk, 

which painted a depressing picture of 

low achievement among the country’s 

students. The report warned of further 

economic consequences should these 

problems continue to be ignored, 

and advocated national curriculum 

standards for all students. Adding to 

these arguments were pressures from 

textbook publishers, who felt that 

national standards would make state 
and local adoption processes more 

predictable.

Around the same time, several of 

the major professional organizations 

decided to provide leadership in setting 
standards. The pioneering organiza-

tions were the National Council of 

Teachers of Mathematics (NCTM) 
and the American Association for the 

Advancement of Science (AAAS),
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whose efforts culminated in the publi-

cation of major documents in 1989. In 

the same year, the National Governors’ 

Association and the first Bush 

Administration both endorsed the con-

cept of establishing national education-

al goals. The NCTM  was deeply con-

cerned about the issues raised by A 

Nation at Risk and was convinced that 

professional educators needed to take 

the initiative in setting a new educa-

tional agenda. Otherwise, the reform of 

curriculum would rest in the hands of 

textbook and test publishers, legisla-

tures, and local districts.

Both the NCTM and the AAAS 

standards projects began with a similar 

basic position about pedagogy. 

Influenced by research about what chil-

dren actually know, they recognized the 

disturbing fact that “learning is not nec-

essarily an outcome of teaching.” 

(AAAS, 1989, p. 145) In contrast with 

traditional approaches to education, 

which emphasize memorization and 

drill, the new national standards pro-

mote strategies for active learning. A 

related theme of the early standards 

efforts was that the schools should 

teach fewer topics in order that “stu-

dents end up with richer insights and 

deeper understandings than they could 

hope to gain from a superficial expo-

sure to more topics...” (p. 20)
Meeting standards requires a major 

investment of time and resources. Some 

of the necessary ingredients include 
new curriculum ideas and materials, 

professional development opportunities, 

new assessment methods, and smaller

class sizes. The N ational Science 

Education Standards are the most 

explicit in identifying the conditions 

necessary— at the classroom, school, 

district, and larger political levels— for 

standards to be meaningful. The 

authors state, “Students could not 

achieve standards in most of today’s 

schools.” (NRC, 1996, p. 13) More 

money might not even be the hardest 

part. Standards-based reforms also 

require understanding and commitment 

from everyone connected with the 

educational system, starting at the top.

The history of standards may 

contain clues about their future. 

Standards imply neither textbook- 

based instruction nor standardized 

tests. Standards arose because tradi-

tional text- and test-based education 

had failed to result in the learning of 

basic concepts by the vast majority of 

students. Ironically, there are many 

textbook and test purveyors who mar-

ket their products under the slogan 

“standards-based.” Standards could 

easily become discredited if those who 

claim their imprimatur ignore their 

basic message.

V^hat the 
Standards 
Actually 
Mean
Standards are commonly read as lists 

of goals to be achieved through an 

activity or a curriculum. This approach 

is reflected in the lists of standards 

references and cross-references that 

appear in most curriculum materials, 

as evidence that an activity or curriculum 

“meets standards.”

Presenting lists of outcomes 

reflects a narrow reading of standards, 

which can be very misleading. These 

lists suggest that “meeting standards” 

is simply a matter of getting students 

to repeat something like the state-

ments found in the standards docu-

ments, such as the one quoted above.

In fact, the standards are much 

richer and more complex than these 

lists imply. Many of the standards do 

not even specify the knowledge that 

students should acquire, but deal 

rather with ways of using that knowl-

edge. Here is an example from 

Benchmarks fo r  Science Literacy:
“By the end of fifth grade, students 

should be able to write instructions 
that students can follow in carry-

ing out a procedure.” (p. 296)
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This standard talks about something 

students should be able to do, rather 

than what they should know. The 

NCTM document, Principles and  

Standards fo r  School Mathematics 

(2000), unlike the earlier one (NCTM, 

1989), explicitly separates “Content 

Standards” from “Process Standards.” 

The Content Standards outline what 

students should learn, while the 

Process Standards cite ways of acquiring 

and expressing the content knowledge. 

The Process Standards include problem 
solving, communication, and representa-

tion. The Benchmarks example just 

cited above is another example of a 

process standard. Similarly, in the 

English Language Arts (ELA) document 

(NCTE/IRA, 1996), all twelve standards 
use verbs to express what students 

should do, as opposed to what they 

should know. Any reading of standards 

that focuses only on content knowledge 

is missing a central theme of all of the 

major documents.

There is also material in the stan-

dards that qualifies neither as content 

nor as process. Here is an example 

from the Benchmarks chapter called 

“Values and Attitudes”:
“By the end of fifth grade, students 

should raise questions about the 
world around them and be willing 

to seek answers to some of them 

by making careful observations 

and trying things out.” (p. 285)

This standard asks for more than 

a specific piece of knowledge, ability, 

or skill. It calls for a way of looking 

at the world, a general conceptual 

framework, that transcends the 

boundaries of disciplines. Similarly, 

the “Connections” standard in the 

new NCTM document underscores 

the need for students to ...

“... Recognize and apply mathe-

matics in contexts outside of math-

ematics.” (NCTM, 2000, p. 65) 

These are examples of broad 

curriculum principles that cut across 

the more specific content and process 

standards. These standards are not 

met by implementing a particular 

activity or by teaching one or another 

lesson. They require an imaginative 

search for opportunities based on 

a reshaping of goals for the entire 

curriculum.

In general, the standards documents 

are at least as much about general 

principles as about particular skills 

and knowledge bases. The Standards 

fo r  Technological Literacy, the 

Benchmarks, and the N ational Science 

Education Standards each identifies 

some big ideas that recur frequently 
and provide explanatory power 

throughout science and technology. 

“Systems” and “modeling” are concepts 

that appear in all three documents. 
The presence of such unifying ideas 

suggests that the individual standards 

references should not be isolated from 
one another. They should rather be 
seen as parts of a whole, reflecting a 

few basic common themes.

Vfiiat Use Are 
Standards?
Increasingly, teachers are being held 

accountable for “teaching to standards.” 

These demands are added to such 

other burdens as paperwork, test 

schedules, classroom interruptions, 

inadequate space and budgets, arbi-

trary changes in class roster, etc. In the 

view of many teachers, children and 

their education are routinely placed 

dead last on the priority list of school 

officials. Understandably, teachers may 

resent or even resist calls to “meet stan-

dards” or demonstrate that their cur-

ricula are “standards-bearing.” It is not 

surprising that many teachers cynically 

view the standards movement as 

“another new thing that will eventually 
blow over.”

The push to “meet standards” is 

often based on a misreading of stan-

dards as lists of topics to be “covered” 

or new tests to be administered. It is 

not hard to imagine where this misin-
terpretation might lead. If the proof 

of standards is that students will pass 
tests, and students fail them nevertheless, 

then the standards themselves may 

eventually be discarded. Paradoxically, 

the prediction that “this, too, shall 

pass” would then come true, not 

because the standards failed, but 

because they were never understood 
nor followed.
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Standards are intended to demolish 

timeworn practices in education. Some 

of these practices place the teacher at 

the center of the classroom but reduce 

her or him to a cog in the machinery 

of the school and the district, with the 

primary responsibility of preparing 

students for tests. The standards 

documents recognize the need to regard 

teachers as professionals, students as 

active, independent learners, and tests 

as inadequate methods of assessing the 

full range of learning.

Within broad frameworks, the 

standards urge teachers to use their 

judgment in tailoring the curriculum 

to students’ needs and interests. The 

NRC Science Standards, for example, 

call for “teachers [to be] empowered 

to make the decisions essential for 

effective learning.” (1996, p. 2)
Neither teachers nor administrators 

should interpret standards as mecha-

nisms for tightening control over what 

teachers and students do. While they 

are very clear about the goals of educa-

tion, the standards are less specific 

about how to meet them. Innovative 

curriculum efforts such as S tu ff That 

Works! fit very well within the overall 

scheme of standards.
Teachers who have tried to imple-

ment S tu ff That Works! activities in 

their classrooms have often come away 

with a positive feeling about them.
The following comments are typical:

• The strengths o f  this unit are the 

opportunity to group students, 

work on communication skills, 

problem solve ... and plan real life 

tests. I  have watched my students 

go from  asking simple yes/no questions 

to thinking and planning careful, 
thoughtful active questions. The 

students began to see each other

as people with answers... I  was no 

longer the expert with a ll the 

answers.

• I  must begin by telling you that I  

fou nd this particular guide to be 

so much fun  and the students 

demonstrated so much energy and  

interest in this area... I  was able to 

engage them in the activities easily... 

The activities were very educational 

and provided so much vital 

information that helped students 

connect what is being taught to 

them in math to real life situations, 

e.g., graphing behavior and using 

tallies to record information. For 

my [special education] students, I  

found this gave them self confidence...

• I  read the entire guide from  fron t 

to back... Although the main idea 

o f  the unit is not specifically a 

large focus o f  instruction in our 

fourth grade curriculum, I  recog-

nized the pow er behind the ideas 
and activities and knew that this 
unit would prom ote collaboration, 

problem  solving and communica-
tion... Overall, I  think my students 

loved this unit and fe lt enormously 

successful after we finished...

• My most important goal fo r  students 

is that they fe e l good about them-
selves and realize what they can do. 

I  liked these activities, because they 
had these results.

The standards are intended to 

promote just these sorts of outcomes. 

When a teacher has a “gut feeling” 

that something is working well, there 

is usually some basis to this feeling.

As the NRC Science Standards state, 
“outstanding things happen in science 

classrooms today... because extraordinary 

teachers do what needs to be done 

despite conventional practice [emphasis 

added].” (1996, p. 12) Unfortunately, 
even an extraordinary teacher may not 

find support from traditional adminis-

trators, who complain that the classroom 

is too noisy or messy, or that somebody’s 

guidelines are not being followed. 

Under these circumstances, standards 

can be very useful. It is usually easy to 

see how valuable innovations fit into a 

national framework of education 

reform that is also endorsed by state- 

and district-level authorities. Standards 

can be used to justify and enhance 

innovative educational programs 

whose value is already self-evident to 

teachers and students.
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W hat the 
Standards 
Really Say
In order to justify work as meeting 

standards, it is necessary to know what 

the standards really say. In the remainder 

of this chapter, we summarize each of 

the six major standards documents listed 

at the beginning of the chapter, and 

show how the S tu ff That Works! ideas 

are consistent with these standards. We 

provide some historical background for 

each of the standards, and look at the 

overall intent and structure before 

relating them to the S tu ff That Works! 

materials. These sections should be 

used only as they are needed. For 

example, if you would like to use some 
of the ideas from this Guide, and are 

also required to meet the N ational 

Science Education Standards, then that 

section could be useful to you in helping 
you justify your work.

S t a n d a r d s  f o r  

T e c h n o l o g i c a l  

L i t e r a c y :  C o n t e n t  

f o r  t h e  S t u d y  o f  

T e c h n o l o g y

In April 2000, the International 
Technology Education Association 

(ITEA) unveiled the Standards fo r  
Technological Literacy, commonly

known as the Technology Content 

Standards, after extensive reviews and 

revisions by the National Research 

Council (NRC) and the National 

Academy of Engineering (NAE). In its 

general outlines, the new standards are 

based on a previous position paper, 

Technology fo r  A ll Americans (ITEA, 

1996). The latter document defined 

the notion of “technological literacy” 

and promoted its development as the 

goal of technology education.

A technologically literate person is 

one who understands “what technology 

is, how it is created, and how it shapes 

society, and in turn is shaped by society.” 

(ITEA, 2000, p. 9) According to the 

Standards, familiarity with these principles 

is important not only for those who 

would pursue technical careers, but for 

all other students as well. They will 

need to know about technology in 

order to be thoughtful practitioners in 

most fields, such as medicine, journalism, 

business, agriculture, and education.

On a more general level, technological 

literacy is a requirement for participa-

tion in society as an intelligent consumer 
and an informed citizen.

Given the importance of being 
technologically literate, it is ironic that 

technology barely exists as a school 

subject in the U.S., and is particularly 

hard to find at the elementary level. In 
a curriculum overwhelmingly focused 

on standardized tests, there seems to be 
little room for a new subject such as 

technology. To make matters worse, 
there is considerable confusion over

what the term technology even means. 

Many in education still equate it with 

“computers.” The Standards advocate 

for technology education based on a 

broad definition of “technology,” 

which is “how humans modify the 

world around them to meet their 

needs and wants, or to solve practical 

problems.” (p. 22)

The Technology Content Standards 

describe three aspects of developing 

technological literacy: learning about 

technology, learning to do technology, 

and technology as a theme for curriculum 

integration (pp. 4-9). To learn about 

technology, students need to develop 

knowledge not only about specific 

technologies (Standards 14 -  20), but 

also about the nature of technology in 

general (Standards 1 - 3 ) ,  including its 

core concepts: systems, resources, 

requirements, trade-offs, processes, 

and controls. Resources include mate-

rials, information, and energy, while 

modeling and design are fundamental 

examples of processes (p. 33). Students 

learn to “do” technology by engaging 

in a variety of technological processes, 
such as troubleshooting, research, 

invention, problem solving, use and 

maintenance, assessment of techno-
logical impact, and, of course, design 

(Standards 8 — 13). Technology has 

obvious and natural connections with 

other areas of the curriculum, including 

not only math and science, but also 

language arts, social studies, and the 
visual arts.
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According to the Technology 

Content Standards, design is “the core 

problem-solving process [of technolo-

gy] . It is as fundamental to technology 

as inquiry is to science and reading is 

to language arts.” (p. 91) The impor-

tance of design is underlined by the 

statement, a little further on, that 

“students in grades K-2 should learn 

that everyone can design solutions to 

a problem.” (p. 93) Several pages later, 

the Standards suggest that young 

children’s experiences in design should 

focus on “problems that relate to their 

individual lives, including their inter-

actions with family and school envi-

ronments.” (p. 100) However, the 

Technology Content Standards offer little 

if any guidance on how to identify 

such problems. The vignette provided 

on the following page of the Standards, 

“Can you Help Mike Mulligan?”, is 

based on a literature connection 

rather than on problems that arise 

from children’s lives.

Designed Environments: Places, 

Practices, and Plans provides numerous 

examples of how younger and older 

children can become involved in solving 

problems from their own environment. 

They brainstorm about problems and 

issues that concern them, develop 

solutions in collaborative groups, and 
evaluate them. The problems range 

from finding a way to limit classroom 

interruptions to redesigning lunch 

schedules and lunchroom furniture 

to reduce waiting times, litter, and 

confusion in the cafeteria. By solving

problems such as these, children develop 

an understanding that they themselves 

can design solutions to a problem.

Where does technology education 

“fit” in the existing curriculum? The 

Technology Standards address this 

problem by claiming that technology 

can enhance other disciplines: “Perhaps 

the most surprising message of the 

Technology Content Standards . .. is the 

role technological studies can play in 

students’ learning of other subjects.”

(p. 6) We support this claim in the 

following sections, which draw the 

connections between S tu ff That Works! 

and national standards in science, math, 

English language arts, and social studies.

B e n c h m a r k s  f o r  

S c i e n c e  L i t e r a c y

There are two primary standards 

documents for science education:
The American Association for the 

Advancement of Science (AAAS) 

Benchmarks fo r  Science Literacy (1993) 

and the National Research Council 

(NRC) N ational Science Education 

Standards (1996). Unlike the N ational 

Science Education Standards, the 

Benchmarks provide explicit guidance 

for math, technology, and social science 
education, as well as for science. The 

Benchmarks draw heavily on a previous 
AAAS report, Science fo r  A ll Americans 

(1989), which is a statement of goals 
and general principles rather than a 

set of standards. Benchmarks recast the

general principles of Science for  

A ll Americans (SFAA) as minimum 

performance objectives at each 

grade level.

The performance standards in 
Benchmarks are divided among 12 

chapters. These include three generic 

chapters regarding the goals and methods 

of science, math and technology; six 

chapters providing major content 

objectives for the physical, life, and 

social sciences; technology and mathe-

matics; and three generic chapters 

dealing with the history of science, 

“common themes,” and “habits of 

mind.” The last four chapters of 

Benchmarks provide supporting material, 

such as a glossary of terms and references 

to relevant research.

Recognizing that standards are nec-

essary but not sufficient for education 

reform, the AAAS has also developed 

some supplementary documents to 

support the process of curriculum 

change. These include Resources fo r  

Science Literacy: Professional Development

(1997), which suggests reading materials 

for teachers, presents outlines of 

relevant teacher education courses, 

and provides comparisons between 

the Benchmarks, the Math Standards, 

the Science Standards, and the Social 

Studies Standards. A subsequent 
publication, Blueprints for  Science Reform

(1998) offers guidance for changing 
the education infrastructure to support 
science, math, and technology education 
reform. The recommendations in
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Blueprints are directed towards admin-

istrators, policy makers, parent and 

community groups, researchers, 

teacher educators, and industry groups. 

A subsequent AAAS document, Designs 

fo r  Science Literacy (2001), provides 

examples of curriculum initiatives that 

are based on standards.

The Benchmarks present a com-

pelling argument for technology 

education. The authors present the 

current situation in stark terms: “In 

the United States, unlike in most 

developed countries in the world, 

technology as a subject has largely 

been ignored in the schools.” (p. 41) 

Then they point out the importance 

of technology in children’s lives, its 

omission from the curriculum 

notwithstanding: “Young children are 

veteran technology users by the time

they enter school  [They] are also

natural explorers and inventors, and 

they like to make things.” (p. 44) To 

resolve this contradiction, “School 

should give students many opportunities 

to examine the properties of materials, 

to use tools, and to design and build 
things.” (p. 44)

Like the Technology Standards, the 

Benchmarks identify design as a key 
process of technology and advocate 
strongly for first-hand experience in 

this area. “Perhaps the best way to 
become familiar with the nature of 

engineering and design is to do some.” 
(p. 48) As children become engaged in

design, they “begin to enjoy challenges 

that require them to clarify a problem, 

generate criteria for an acceptable 

solution, try one out, and then make 

adjustments or start over again with a 

newly proposed solution.” (p. 49) 

These statements strongly support the 

basic approach of S tu ff That Works!, 

which is to engage children in analysis 

and design activities based on the 

technologies already familiar to them. 

Like S tu ff That Works!, the Benchmarks 

also recognize the back-and-forth 

nature of design processes, which 

rarely proceed in a linear, predictable 

sequence from beginning to end.

In the chapter “Common Themes,” 

Benchmarks identifies several “big 

ideas” that recur frequently in science, 

mathematics, and technology, and are 

powerful tools for explanation and 

design. One of these themes, systems, 

is at least as important in technology 

as in science, and is squarely addressed 

by work with social systems found in 

Designed Environments: Places,

Practices, and Plans. The section on 

systems begins, “One of the essential 

components of higher-order thinking 

is the ability to think about a whole 

in terms of the sum of its parts and, 
alternatively, about parts in terms of 

how they relate to one another and to 

the whole.” (p. 262) The section goes 
on to point out that these ideas are 

difficult, and learned only through 

studying progressively more complex 

examples. The social systems analyzed 
and designed in Designed Environments:

Places, Practices, and Plans represent 

such complex examples. A major 

theme in the chapter on “The Nature 

of Technology” is Design and Systems. 

“Perhaps the best way to become 

familiar with the nature of engineering 

and design is to do some. By participating 

in such activities, students should learn 

how to analyze situations and gather 

relevant information, define problems, 

generate and evaluate creative ideas, 

develop their ideas into tangible solu-

tions, and assess and improve their 

solutions.” (p. 48)

Processes similar to those advocated 

above characterize most of the activi-

ties in Designed Environments: Places, 

Practices, and Plans. For example, in 
“Classroom Procedures” the teacher 

helps students to identify a classroom 

problem, usually resulting from proce-

dures that are not working well. The 

students then collect data to further 

define the nature and extent of the 

problem. They describe what an 

improved situation would look like, 

develop plans for a better classroom 

procedure, then select the new proce-

dure they think is best. After it has 

been in place for a while, the new 

procedure is assessed.
Through a design process such as 

that seen in “Classroom Procedures” 

students begin to see the interconnect-

edness that typifies a social system: 

when procedures are changed, different 

results follow; different enforcers result 

in differences in the extent to which 
procedures are followed.
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In its chapter on “Human Society,” 

Benchmarks recommends that children 

also learn about social structures 

first-hand: “Students can begin by 

finding out what the rules are in different 

classrooms and families, observing how 

children respond to the rules and 

recording their findings.” (p. 154)

A similar suggestion appears in the 

N ational Standards fo r  Social Studies 

Teachers: “Teachers of the early grades 

can introduce learners to civic ideals 

and practices through activities such as 

involving them in the establishment of 

classroom rules and expectations.”

(NCSS, 1997, p. 24) Analysis and

redesign of classroom rules are a major 

component of Designed Environments: 

Places, Practices, and Plans.

As they test alternative designs, 

whether for cafeterias, furniture 

arrangements, or classroom procedures, 

students find it necessary to collect 

data and make judgments based on 

evidence, not opinion. These analysis 

and design activities lead to important 

“habits of mind”: “By the end of 

second grade, students should raise 

questions about the world around them 

and be willing to seek answers to some 

of them by making careful observations 

and trying things out.” (p. 285) By 

comparing one another’s designs and 

using data to assess them, they develop 

“critical response skills”: “By the end 

of second grade, students should ask 

‘How do you know?’ in appropriate 
situations and attempt reasonable 

answers when others ask them the 

same question.” (p. 298)

T h e  N a t i o n a l  

S c i e n c e  E d u c a t i o n  

S t a n d a r d s

In 1991, the National Science Teachers 

Association asked the National Research 

Council to develop a set of national 
science education standards. These 

standards were intended to complement 

the Benchmarks, which include math, 

technology, and social studies as well as 

natural science. The National Research 

Council (NRC) includes the National 

Academy of Sciences, which is composed 

of the most highly regarded scientists in 
the country. Over the course of the 

next five years, the NRC involved 

thousands of scientists, educators, and 

engineers in an extensive process of 

creating and reviewing drafts of the 

new science standards. The results 

were published in 1996 as the N ational 

Science Education Standards (NSES).

Who is the audience for standards? 

The conventional view is that standards 

outline what students should know 

and be able to do, and that teachers are 

accountable for assuring that their stu-

dents meet these guidelines. The NSES 

take a much broader approach, looking 

at the whole range of systemic changes 
needed to reform science education. 
The document is organized into six sets 

of standards. Only one of the six, the 

“Science Content Standards,” talks 

directly about what children should 
learn through science education. The 

other five address other components of 

the education infrastructure, including 
classroom environments, teaching

methods, assessment, professional 

development, administrative support at 

the school and district levels, and policy 

at the local, state, and national levels.

Collectively, these standards outline 

the roles of a large group of people on 

whom science education depends: 

teachers, teacher educators, staff 

developers, curriculum developers, 

designers of assessments, administrators, 

superintendents, school board members, 

politicians, informed citizens, and 

leaders of professional associations.

If an administrator or school board 

member were to ask a teacher, “What 

are you doing to address the National 

Science Education Standards?” the teacher 

would be fully justified in responding, 

“What are you doing to meet them?”

One message that recurs frequently 

in the NSES is that teachers must be 

regarded as professionals, with a vital 

stake in the improvement of science 

education and an active role “in the 

ongoing planning and development of 

the school science program.” (p. 50) 

More specifically, they should “participate 

in decisions concerning the allocation 

of time and other resources to the science 

program.” (p. 51) The Standards explicidy 

reject the reduction of teachers to tech-

nicians or functionaries who carry out 

somebody else’s directives. “Teachers 
must be acknowledged and treated 

as professionals whose work requires 
understanding and ability.” The 

organization of schools must change 
too: “School leaders must structure and 

sustain suitable support systems for the 

work that teachers do.” (p. 223)
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Teachers should also play a major role 

in deciding and/or designing the science 

curriculum. The Standards call for 

teachers to “select science content and 

adapt and design curricula to meet the 

needs, interests, abilities and experiences 

of students.” Although teachers set the 

curriculum initially, they should 

remain flexible: “Teaching for under-

standing requires responsiveness to 

students, so activities and strategies 

are continuously adapted and refined 

to address topics arising from student 

inquiries and experiences, as well as 

school, community and national 

events.” (p. 30) Not only teachers, but 

also students, should play a major role 
in curriculum planning. The Teaching 

Standards make this point explicit: 

“Teachers [should] give students the 

opportunity to participate in setting 

goals, planning activities, assessing 

work and designing the environment.” 

(p. 50)
More specifically, Content Standard 

E, “Science and Technology.” strongly 

supports the approach of S tu ff That 
Works! Although this standard focuses 

on the study of mechanical systems 

such as zippers or can openers, it also 
recognizes the value of the types of 

activities found in Designed Environments: 
Places, Practices, and Plans: “It is 

important also to include design 
problems that require application of 

ideas, use of communication, and 
implementation of procedures— for 

instance improving hall traffic at 
lunch and cleaning the classroom 

after scientific investigations.” (p. 137)

The Science Standards do not make 

the distinction between design and 

inquiry as sharply as do the Technology 

Standards: “Children in grades K-4 

understand and can carry out design 

activities earlier than they can inquiry 

activities, but they cannot easily tell the 

difference between the two, nor is it 

important whether they can.” (p. 135) 

Thus, many of the abilities and concepts 

needed to meet the standard “Science 

as Inquiry” are also developed through 

design. These include: “Ask a question 

about objects... in the environment”; 

“plan and conduct a simple investiga-

tion”; “employ simple equipment and 

tools to gather data”; and “communicate 

investigations or explanations.” (p. 122) 

A central theme of Designed 

Environments: Places, Practices, and 

Plans is that teachers should involve 

children in both analyzing and designing 

aspects of the classroom environment, 

although these tasks have traditionally 

been reserved for teachers. These 

aspects include the physical arrangement 

of the space, as well as the schedules 

followed, and the rules and practices 

that govern behavior. The “Teaching 

Standards” section of the NSES makes 
the same point:

“As part of challenging students to 

take responsibility for their learning, 
teachers [should] involve them in 

the design and management of the 

learning environment. Even the 

youngest students can and should 

participate in discussions and 
decisions about using time and 

space for work.” (p. 45)

P r i n c i p l e s  a n d  

S t a n d a r d s  f o r  

S c h o o l  

M a t h e m a t i c s

The first of the major standards docu-

ments, Curriculum and Evaluation 

Standards fo r  School Mathematics, was 

published in 1989 by the National 
Council of Teachers of Mathematics 

(NCTM). Additional standards for 

teaching and assessment were published 

in 1991 and 1995, respectively. In 
2000, the NCTM released a new 

document, Principles and Standards fo r  

School Mathematics, intended to update 

and consolidate the classroom-related 

portions of the three previous documents. 

Some of the major features of the new 

volume, different from the prior version, 

are the addition of the Principles, 

the division of the standards into the 

categories “Content” and “Process,” 

and the inclusion of a new process 

standard called “Representation.”

The new NCTM document 

acknowledges the limitations of educa-

tional standards: “Sometimes the 
changes made in the name of standards 

have been superficial or incomplete... 

Efforts to move in the direction of the 

original NCTM Standards are by no 
means fully developed or firmly in 

place.” (pp. 5-6) In spite of this candid 

assessment, the authors remain optimistic 

about the future impact of standards. 
Their goal is to provide a common 

framework for curriculum developers 

and teachers nationwide. If all schools
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follow the same standards, then teachers 

will be able to assume that “students 

will reach certain levels of conceptual 

understanding and procedural fluency 

by certain points in the curriculum.” (p. 7)

The NCTM  Principles and 

Standards begin by presenting the six 

sets of principles, which are the under-

lying assumptions for the standards. 

Some of these principles are common 

to the other standards documents: that 

there should be high expectations of 

all students, that the goal of learning is 

deep understanding, and that assessment 

should be integrated with curriculum. 

Other principles underscore the need 

to learn from cognitive research. More 

than in any other field, there has been 

extensive research into how students 

learn mathematics, and this research 

base is reflected in the Principles. For 

example, the “Curriculum Principle” 

calls for coherent sets of lessons, 

focused collectively on one “big idea.” 

Similarly, the “Teaching Principle” 

specifies that teachers must be aware of 

students’ cognitive development. The 

“Learning Principle” cites research on 

how learning can be most effective.

The standards themselves are 

organized into two categories: Content 

Standards and Process Standards. The 
former describe what students should 
learn, in the areas of Number and 

Operations, Algebra, Geometry, 

Measurement, and Data Analysis and 

Probability. The Process Standards 

discuss how students should acquire 

and make use of the content knowl-

edge. The subcategories are Problem 
Solving, Reasoning and Proof, 

Communication, Connections, and 

Representation. Unlike the earlier 

NCTM  document, the new version 

uses all the same standards across all of 

the grade levels, from K through 12.

In this way, the NCTM  is advocating 

for a carefully structured curriculum, 

which builds upon and extends a few 

fundamental ideas systematically across 

the grades. Readers may be surprised 

to find an Algebra Standard for grades 

K-2, or a Number and Operations 

Standard for grades 9-12.

Stu ff That Works! units and activities 

offer rich opportunities for fulfilling a 

key ingredient of the NCTM  standards: 

learning and using mathematics in 

context. The Process Standard called 
“Connections” makes it clear that math-

ematics should be learned by using it to 

solve problems arising from “other subject 

areas and disciplines” as well as from 

students’ daily lives.” (p. 66) S tu ff That 

Works! fulfills this standard in two fun-

damental respects: it provides mathematics 

connections with another subject area, 

technology, and it uses artifacts and 

issues from everyday life as the source 

of material for study. The mathematics 

students learn is drawn from all of the 

Content Standards, as well as all of the 
Process Standards except for Reasoning 

and Proof.
Designed Environments: Places, 

Practices, and Plans involves students in 

identifying real problems in their own 

immediate environments and in

designing and testing solutions to these 

problems. In the course of these activities, 

they have to decide what kind of data 

to collect, and how to analyze it, both 

in order to explore the problem and 

also to evaluate their solutions. This 

process of problem formulation, data 

collection, and analysis is advocated by 

the NCTM:

“The Data Analysis and Probability 

Standard recommends that students 

formulate questions that can be 

answered using data and addresses 

what is involved in gathering and 

using data wisely. Students should 

learn how to collect data, organize 

their own or others’ data, and 

display the data in graphs or charts 

that will be useful in answering 

their questions. This Standard also 

includes learning some methods for 

analyzing data and some ways for 

making inferences and conclusions 

from data.” (p. 48)

In the context of Designed 

Environments: Places, Practices, and  

Plans, students have a powerful stake in 

learning these processes well, because 

the problems they are attempting to 

solve are their problems.
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S t a n d a r d s  f o r  

t h e  E n g l i s h  

L a n g u a g e  A r t s

By 1991, it had become clear that 

standards would be produced for all of 

the major school subjects. Fearful that 

English language standards might be 

produced without a firm basis in 

research and practice, two major 

professional organizations requested 
Federal funding for their own standards 

effort. The following year, the 

Department of Education awarded a 

grant for this purpose to the Center for 

the Study of Reading at the University 

of Illinois, which agreed to work closely 

with the two organizations, the 

National Council of Teachers of 

English (NCTE) and the International 
Reading Association (IRA). This effort 

culminated in the 1996 publication of 

the Standards fo r  the English Language 
Arts by the NCTE and IRA. These 

ELA Standards are now widely accepted 

for their clear, concise outline of 
English language education.

The ELA Standards adopt an 

unusually comprehensive view of 
“literacy,” much broader in its scope 

than the traditional definition of 

“knowing how to read and write.”
(p. 4) Literacy also includes the ability 

to think critically, and encompasses 
oral and visual, as well as written com-

munication. Recognizing that these 
forms of language “are often given 
limited attention in the curriculum,” 

the Standards outline the variety of

means used to convey messages in 

contemporary society:

“Being literate in contemporary 

society means being active, critical, 

and creative users not only of print 

and spoken language, but also of 

the visual language of film and 

television, commercial and political 

advertising, photography, and 

more. Teaching students how to 

interpret and create visual texts 

such as illustrations, charts, graphs, 

electronic displays, photographs, 

film and video is another essential 

component of the English language 

arts curriculum.” (pp. 5-6)

According to the ELA Standards, 

there are three major aspects to language 

learning: content, purpose, and 

development. Content standards 

address only what students should 

learn, but not why or how: “knowledge 

alone is of little value if one has no 

need to— or cannot— apply it.” The 

Standards identify four purposes for 

learning and using language: “for 

obtaining and communicating infor-

mation, for literary response and 

expression, for learning and reflection, 

and for problem solving and application.” 
(p. 16) Purpose also figures prominently 

in the third dimension of language 
learning, development, which describes 

how students acquire this facility. “We 
learn language not simply for the sake 

of learning language; we learn it to 

make sense of the world around us and 
to communicate our understanding 
with others.” (p. 19)

O f course, purpose and motivation 

vary from one situation to another. The 

authors of the Standards make this 

point, too, in their discussion of “context.” 

“Perhaps the most obvious way in 

which language is social is that it 

almost always relates to others, either 

directly or indirectly: we speak to oth-

ers, listen to others, write to others, 

read what others have written, make 

visual representations to others and 

interpret their visual representations.” 

Language development proceeds through 

the practice of these communication 

skills with others: “We become partici-

pants in an increasing number of 

language groups that necessarily 

influence the ways in which we speak, 

write and represent.” While language 

development is primarily social, there 

is an individual dimension as well: “All 

of us draw on our own sets of experiences 

and strategies as we use language to 

construct meaning from what we read, 

write, hear, say, observe, and represent.” 

(p. 22)

How does this broad conception of 
literacy and its development relate to 

daily classroom practice? The authors 

recognize that the ELA Standards may 
be in conflict with the day-to-day 

demands placed on teachers. “They 
may be told they should respond to the 

need for reforms and innovations while 

at the same time being discouraged 

from making their instructional practices 

look too different from those of the 

past.” Among those traditional practices 
are the use of standardized tests,
“which often focus on isolated skills
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rather than contextualized learning.” 

Prescribed texts and rigid lesson plans 

are further barriers to reform, because 

they tend to preclude “using materials 

that take advantage of students’ interests 

and needs” and replace “authentic, 

open-ended learning experiences.” (p. 7) 

Another problem is “the widespread 

practice of dividing the class day into 

separate periods [which] precludes inte-

gration among the English language 

arts and other subject areas.” (p. 8) 

Taken seriously, these standards would 

lead to wholesale reorganization of 

most school experiences.

This introductory material sets the 

stage for the twelve content standards, 

which define “what students should 

know and be able to do in the English 

language arts.” (p. 24) Although these 

are labeled “content” standards, “content 

cannot be separated from the purpose, 

development and context of language 

learning.” (p. 24) In a variety of ways, 

the twelve standards emphasize the need 

to engage students in using language 

clearly, critically and creatively, as par-

ticipants in “literacy communities.” 

Within these communities, students 

sometimes participate as receivers of 

language— by interpreting graphics, 

reading and listening and— and some-

times as creators— by using visual 
language, writing, and speaking.

Some teachers have used the S tu ff 

That Works! activities and units primarily 
to promote language literacy, rather 

than for their connections with math 

or science. Technology activities offer 
compelling reasons for children to 

communicate their ideas in written,

spoken, and visual form. In early child-

hood and special education classrooms, 

teachers have used S tu ff That Works! to 

help children overcome difficulties in 
reading and writing, because it provides 

natural and non-threatening entry 

points for written expression. In the 

upper elementary grades, S tu ff That 

Works! activities offer rich opportunities 

for students to want to use language for 

social purposes. Several characteristics of 

S tu ff That Works! contribute to its 

enormous potential for language 
learning and use:

• Every unit begins with an exten-

sive group discussion of what 

terms mean, how they apply

to particular examples, how to 

categorize things, and/or what 

problems are most important.

• The activities focus on artifacts 

and problems that engage 

children’s imaginations, making it 

easy to communicate about them. 

Teachers who use S tu ff That 

Works! usually require students

to record their activities and 

reflections in journals.

• The activities in Designed 

Environments: Places, Practices, 

and Plans engage students in iden-

tifying problems in their own 

classrooms and schools, and in 
proposing, testing, and evaluating 

their own designs for solving these 
problems. Each of these endeavors 

requires extensive use of language 
in a group setting to accomplish 

purposes of real importance to 
the children.

Designed Environments: Places, 

Practices, and Plans engages students in 

recognizing soluble problems in their 

classroom and school environments 
and in designing and testing ways to 

organize things better. Many of these 

problems deal directly with the use of 
language, such as designing a way to 

answer the classroom telephone that 

limits the amount of interruption. 

Others have to do with the rearrangement 

of space in the classroom, rescheduling 

cafeteria time for better traffic flow, 

redesign of games, and reorganization 

of storage space. Each of these design 

projects requires considerable discussion, 

as well as more formal oral, written, 

and graphic presentations.

First, students identify the problem 

they want to solve, either through a 
brainstorming session or because it is 

already an obvious concern. Next they 

decide on the kinds of information 

they need to understand the problem 

better. At some point, they brainstorm 

about the criteria that a successful 

design would have to meet; in other 

words, what the design would have to 

do in order to solve the problem. 

Subsequently, they meet in small groups 

to come up with possible solutions. The 

whole class then selects a solution to 

implement, usually by merging some 
of the proposals from the groups. The 

students subsequently implement this 
design and collect data to see how well 

it meets the criteria.
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Each of these steps engages students in 

using “spoken, written, [or] visual lan-

guage to accomplish their own purposes.” 

(ELA Standard #12, p. 45) The purposes 

are genuinely the students’ own, because 

the design projects address problems 

they themselves have raised. To accom-

plish their goals, they have to brain-

storm about the criteria the design 

should meet, how to collect data, and 

how to test the design. They have to 

negotiate with one another to come up 

with a solution everyone can accept. 

They have to present their ideas to one 
another, and sometimes to school 

administrators, in written, oral, and 

graphic forms. Designed Environments: 

Places, Practices, and Plans activities 

are problem-driven and social, and 

provide rich opportunities for developing 

language proficiency.

C u r r i c u l u m  

S t a n d a r d s  f o r  

S o c i a l  S t u d i e s

The social studies encompass a variety 

of disciplines, all concerned with the 

complex and changing relationships 
between the individual and society. 

Some of these fields have traditionally 
been taught as separate subjects. By 
the early 1990’s major standards-setting 

efforts were underway for civics, eco-
nomics, geography, and history. In an 

effort to provide a framework for these 

separate disciplinary standards, the 
National Council for the Social Studies 

(NCSS) issued Expectations o f

Excellence: Curriculum Standards fo r  
Social Studies in 1994. This document 

is not intended to replace the individ-

ual disciplinary standards, but rather to 

serve as a guide for integrating them 

under broad interdisciplinary themes. 

“Teachers and curriculum designers 

are encouraged first to establish their 

program frameworks using the social 

studies standards as a guide, then to 

use individual sets of standards from 
history, geography, civics, economics, 

or other disciplines to guide the devel-

opment of strands and courses within 

their programs.” (p. 17)

According to the NCSS, a primary 

purpose of social studies is to prepare 

students for their roles as citizens in a 

democratic society. “NCSS has recog-

nized the importance of educating 

students ... who are able to use knowl-

edge about their community, nation, 

and world, along with skills of data 

collection and analysis, collaboration, 

decision-making, and problem-solving 

[for] shaping our future and sustaining 

and improving our democracy.” (p. 3) 

This statement covers a lot of 

ground, and supports both sides of a 

major political controversy over the 
role of social studies in the schools. 

Should students learn what their society 

wants them to know, or should they 
develop as critical thinkers who can 

improve the way the society works?

The NCSS Standards say “yes” on both 
counts: students should not only 

become “committed to the ideas and 
values” of our society, but also learn 

“decision-making and problem-solving.”

A companion NCSS document, 

N ational Standards fo r  Teaching Social 

Studies (1997) is even more explicit: 

“Social studies teachers should ... 

encourage student development of 

critical thinking.” (p. 35)

What sorts of educational strategies 

will accomplish these goals? The Social 

Studies Standards outline five basic 

“Principles of Teaching and Learning.” 

To begin with, these should be “mean-

ingful”: “Students learn connected 

networks of knowledge, skills, beliefs 

and attitudes that they will find useful 

both in and out of school.” Learning 

should “integrate across the curriculum,” 

using “authentic activities that call for 

real-life applications.” In applying what 

they have learned, students should 

“make value-based decisions” and 

develop a “commitment to social 

responsibility.” (pp. 11-12) The 

Teaching Standards set the context for 

such education, in calling for “learning 

environments that encourage social 

interaction, active engagement in 

learning and self-motivation.” (NCSS, 

1997, p. 35)
S tu ff That Works! offers these sorts 

of opportunities, particularly through 
the guide Designed Environments:

Places, Practices, and Plans, but also 

via activities in Packaging and Other 

Structures and Signs, Symbols, and 
Codes. In these activities, students 

begin with problems of real concern 

to them: lack of storage space in the 

classroom; the need to stop children 
from running on the stairway; frequent 

classroom interruptions; congestion
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and long waiting times in the cafeteria. 

To understand a particular problem 

better, they need additional information. 

Research questions might include:

How much space do we have in the 

classroom that we could use for storage? 

What are the sources of the interruptions? 

How long do children actually have 

to wait in the cafeteria? How do these 

waiting times vary with the menu, time 

of day, or day of the week?

Having collected and analyzed 

some data, students then try to come 

up with solutions to one of the prob-

lems they have identified. O f course, 

everyone has a different idea about 

what would work best, and the students 

have to negotiate these differences. In 

evaluating alternative designs, they 

need to refer to the original design 

criteria. Any real design must solve 

more than one problem and satisfy 

more than one criterion. Therefore, 

conflicts naturally arise about which 

criterion is most important. Ultimately, 

the answer must be based on values, 

which are weighed in examining 

trade-offs. By designing solutions to 

their own problems, students gain 

meaningful experiences in democratic 

decision-making.

Felice Piggott’s cafeteria redesign 

project, is an example of an extended 
curriculum unit that provides “for the 

study of the ideals, principles, and 
practices of citizenship in a democratic 

republic.” (p. 30) The project not only 

involved students in solving a problem 

of importance to them, but also chal-
lenged the assumption that only adults 

can have a voice in how a school is run.

At the beginning of the project, the 

students generated a brainstorming list 

of problems related to the cafeteria. 

They noted, for example, that there 

was food all over the floor, because 

children trying to throw out their 

garbage bumped into students who 

were first waiting on line to be served.

The next phase of the project was 

to collect data, both qualitative and 

quantitative, about how the space was 

used and organized. For this purpose, 

the class divided into four groups: the 

Traffic Team, the Food Service Team, 

the Garbage Team, and the Seating Team. 

In the course of these investigations, 

Felice encouraged them to distinguish 

between their observations and their 

opinions. After several weeks of collect-

ing and organizing data, each team 

came up with its recommendations for 

improvement. For example, the Garbage 

Team suggested that there be an addi-

tional tray carton for soiled trays, better 

access to the garbage, and staff available 

to keep the garbage areas clean.

Each group constructed a map 

showing how its recommendations 

would look in the physical space. In 

examining these maps and reflecting on 

their proposals, students realized that 

some of them weren’t practical, and 
they made further revisions. Finally, the 

students made a formal presentation of 

their ideas to the Assistant Principal, 
who agreed to let them implement 

nearly the entire plan! Through their 

own activity, these students learned 
first-hand about their power to solve 
problems responsibly and democratically. 

(See Chapter 4, pp. 108-115.)
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