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ABSTRATT

This interdisciplinary environmental education
curriculum guide provides a series of environmental encounters for
high school students. The purpose of the encounters is to develop an
awareness and understanding of community environmental probleas. The
guide utilizes math, science and social studies in the study of urban
environsental problems. Although the guide focuses on a specific
comnunity, the urban problems that are explored are common to most
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math, science and social studies activities. Each cycle is designed
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objectives, and include completion time, equipment lists, location,
and procedure. The lessons within the guide make use of such
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PROJECT QUEST

One of the most pressing problems of our time is the environmental
deterioration of our cities and towns. The success our country will have
in solving this problem will be determined, in large part, by the

degree to which our people are enlightened regarding it. In order to
raise the levels of awareness and responsiveness of the members of the
Brockton community in relation to the environmental problems facing it,
the Brockton Public School System, in cooperation with E.S.E.A.

Title III, has established an interdisciplinary environmental studies
course entitled Quality Urban Environmental Studies-Training Program.
(QUEST). QUEST provides a series of environmental emcounters for students
so that they will enter the community cognizant of the environmental
problems confronting their community.

The QUEST curriculum utilizes an interdisciplinary approach in the
study of the complex environmental problems plaguing our urban areas.
Since these problems arise from a multiplicity of causes, QUEST
philosophy holds that they cannot be examined through any individual
discipline. Therefore, the QUEST course structure consists of three
disciplines; social science, science and mathematics. The majority of
materials and case studies utilized in the course are drawn from
community &nd regional resources.

The QUEST course is designed to be taught on a cycle basis. Each of

the six cycles is seven days in duration, with the first six days
devoted to teaching the materials and the seventh day for testing. The
length of each cycle and the materials taught can be adjusted by the
teachers as the need arises. The major focus of the course is the
Brockton community. However, since most urban communities are afflicted
ith the same basic environmental problems it is a fairly easy task

to adjust the course for any urban community.

HAURICE J. DOMIELLY
DIRECTOR
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Social Soience - Cycle I

‘Goneral Objectives: The students w.1ll begin to desoribe their
urban environmeny as the resultant of
historical, political, esonomia, cultural,
planned and unplanned human forces.

Objectives: 1. After examining the ocnoepte of ownership
vs., stewardship, and the world views of
man as separate from or one with his
environment, students will describe thelr
own attitudes toward the environment they
experience in Brockton.

2, Students will complete zn analysis of the
services, needs, and land uses in their
neighborhoods.

3, Students will compile a list of oriteria
for defining a neighborhood environment
after comparing their perceptions of
their neighborhoods with those of other
students.

. Students will be able to identify the local
governmental structures und processes of
land ure decision-making which are reflected
in the preparation and use of meps. ey
will match city government agencies with the
description of their role in lund-use
deocision-making.

©
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Social science - introductory material

Lesson I: Attitudes and values towanrds land

Objective: After examining different attitudes towards environ-
ment (the concept of ownership vs, stewardship, and
the world views of man as separate from or one with
taeir environment) students will be able to write a
brief essay explaining thelir attitudes as a source
of environmental orisis.

Materials: handout of quotes selected from Western history end
Indiar history

ex'.ra (handout of Robert Frost's poems
oredit (handout of Carl Sandburg's "Sodbuster"

Procedure: 1.

@e

3.

ERIC

Full Tt Provided by ERIC.

Outline theo major topics to be discussed during
school year. :

a. relationship of escanomic systems to our
~ urban environment

b. relationship of our political and legal
gystems to our urban environment

¢, relationship of social problems - crime,
drugs, housing, education - to urban
situation

d. soclal element of planning

Explain that before criticizing deelsicns other
people and institutions mve made sl:out the
environment, we should search our own attitudes.
The attitudes and values we hold as Ameriocans
have veen shaped through many influences on »ur
culture. If we go back in history and examine
scame of these influences it may provide an
insight into why we are faced with an environ-
mental orisi:; today.

Pass out hand-out of "quotatious on the Jand”.
Ask a student to read quote #l. Ask class to
identify quote which is from Genesis. Ask
another student to read quote #2. Question
origin of quote - which some should be able to
identify as an American Indian. Then ask
students to compare thess attitudes - how is
the view expressed in #l1 different from the
view in #2. If students have difficulty
articulating difference try sym ois -

e



lat O = environmen t
;?' = wan

Where is "man" in reiationship to environment in
quote #17 in quote #27

Answers moat frequently given
o

#1 - man is above, oontrolling,
7; mor'e powerful, larger, on
C) top of, separate from
#2 Q men is within, smaller than,
\ a part of

Point out that the new symbol being used to express
what is man's relationship to environment should be
in ocircle with man inside (Leonarde daVinei) -
indicating man's power and impact on the environ-
mg.ngi agtwell as his need to understand his position
within .

Continue readinz - identify author - comparn/cnntrast
procedure with quotes #3 and #4.

Some points to emphasize:

White idea of ownership vs Indien idea cf
stewardship

Land es reward for labar and sowco of profit
vs land as gift and source of life

Extra credit assignments:

Ofton the discussion of relationships between man
and his world ic dealt with through poetry. For
extra credit give students a copy of Robert Frost
poem ar 4 Carl Sandburg's prose - ask them to sum-
marize the relationships these poets desoribe.

ERIC
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Cyecle 1
Lesson I1:
Objective:

Materials:

Procedure:

Urban environment - a neighborhood

After comparing perceptions of neighborhoods with
perseptions of other classmates, students will
prepare a list of oriteria for defining a neigh-
borhood analysls.

large newsprint paper
no, 2 penecils

signal dots - 4 colors
chalk

bulletin board space

Acimowledge that lesson one is abstract - we seldom
consciously consider our relationghip to the
"environment" as a whole, yet our behavior is
affected by our unconscious perceptions and values,
QUEST focuses on the urban environment of Brockton,
which is what we experience every day, To under=
stand our own relationships better, let's examine
our ideas and experiences with our neighborhoods
and ask how we perceive this part of our eaviron-
ment and what we value in it...

l. Pass out sheets of newsprint paper and pencils.
Ask each student to draw on the paper their
idea of what a neighborhood is, using their own
neighhorhood as an illustration., Explain only
that whatever they think is important in a
neighborhood should be ineluded in drawing.
(approximately 20 minutes) Ask them to write
neme - definition in words on back of paper.

1 8

« Whaen gludents have completed assignment, ask
them to place a signal dot on a large map on
the spot where tuwir iiome is loeated; then
draw a elrcle around the area they designated
as their neighborhood. Distribute dots in four
colors - according to East side, West side,
North side, South side. The purpose of dotting
and ciroling on map is to give students some
idea of the different neighborhoods represented
in QUESY classes. The division by East - West
etc. can serve as basis for discussing the arti-
ficial social distinctions made in Brockton -
how thase developed - how valid thev are. (East
side i1s tough}" "West is best" - etc.)

3. When all maps have been hung on board, ask
students to observe differences and/or similari-
ties in ideas exprersed - what elements do all
nelghborhoods have in common? Wwhat are differ-
ences between people's ideas of what neighbar-
heod is. (Some show pecple, cars - some bigger

-l-



area than others, land use differences), Make
list of similarities. Then discuss reasons
for differences. Try to arrive at a common
definition - including physical, natural, and
soclal aspeocts.

Extra oredit assignment:

Ask students to find frimds of seme age or

different a§es living in same neighborhood (er

‘ same fanlly).who will also draw "neighborhood".
Have students compare maps and write brief

pa -agraph analyzing and explaining differences.

4. Read (or pass out in handout form) excerpts
from writers discussing different aspeocts of
neighborhocods to expand students!' definitions.

exX., Jane Jacobs
or
Boston Globe articles which discuss effects
of government decisions on quality of life
in certaln Boston neighborhoods

Assignment:

Pass out outline of a neighborhood analysis.
The sample enclosed was prepared in part by
students' suggestions - it could be improved
upon - perhaps adding some questions on demo-
graphy and architecture.
Idea for further development:

Photograph different neighborhoods of students
to use later in year,

Analyzing an Environment: The Neighborhood

l. VWhat is a "neighbarhood"?

2. If you could choose any neighborhood to live in,
what would you look for?

&. what physical things
b. what social things
¢c. what natural things

3. What human needs should be met in your neighbor-

hood ?
who provides
exX. human need how met service?

&, & place to rest...
b. a placg for children

*  to'play -
Q -Fa
ERIC
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c. 8omeone to liaten...

List at least S5 more human social needs and desoribe
how they are met and by whom.

L. What kinds of goods and services are available
in the stores and offices within your neighbor-
hood? .

0.

ex. drug store 1 (If you live in an all resi-

gas station 3 dential neighborhood, you
fast food 1 may not be able to anawer
ice rink 0 this,)

(If these are not available
in your neighborhood, list
those services available
within walking distance,)

5. What ward 4o you live in?
What sehool district?

6. Estimate the population in your neighburhood.

7. Estimte the percentage of land in your
. neighbornood used for

a., single-family residendes

b. multi-family residences

¢. neighborhood cormercial

d. shopping plazas N

e, offlces

f. industry

8. What changes have you seen in your neighborhood
area?

9. Have you livad in Brockton all your life? If
not, or if you have moved, how does your old
neighborhood compare with your new one?

10, How do people affect your neighborhood?
How do you affect your nelghbort.ocd?
What does the word Ycommunity'" mean to you?
1l. How much time do you spend in your neighborhood?

12. What changes would you make in your neighborhood?

-6-
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Cyole I
Lesson IIl

Objective: Students will be introduced to political percoptions
of e¢ity through maps:

zoning map, ward-precinet map, assessors' maps

Students will be able to identify the loscal
governmental structuroes and processes of land-use
decision-making, which are reflected in the prepar-
ation and use of these maps,

Materials: zoning map
wardrgpp
assessors plan map
overheads - population growth
purposes of zoning

Procedure: Using articlas from Boston Globe or similar
articles, emphasize the impact that govermmental
declsion-making bodies have on the environment
and therotore lives of people in the o¢ity,

i. Explain tho ward-precinct system of represen-
tation on City Oouncll and now on School
Cormittee. Disouss the kinds of issues in-
volved in different ward elections - develop-
ment, streets, juvenile delinquency.

2. Point out that niost of the 1ssues discussed
in ward campaigns are related to land use
policy: examples: taxes, school busing,
lack of open space. Introduce zoning by
referring to the next map and explain that

zoning is a technigque of dividing land into
certain use-districts in order to reggTaEe
development a o _promote public geed.
identIfy the use-districts %ﬁpes, and briefly

describe the characteristics of each (refer
to booklet: ZONING ORDINANCES OF BROCKTON).
Raise question "why would people decide to do
a thing like zoning?®" Try to encourage
responses that recognize zoning as a planning
tool, a way of preventing overcrowding,
insuring jobs, services ete. If fow pecple
respond, use overheud illustraeting Brockton's
population growth, and discuss the historie
develupment e¢f zoning around the 1900's when
rapid industrial growth and urbanigzation
plagued cities in Northeest,s

#As a supplemcnt to this discussion you may
wish to view the videotape of The City - a
First Tuesday production. (v.T. #8B)

-7=
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Using populagion growth overhead, have students
identify the reasons behind the periods of rapid
growth (1680-1920) and time of stabilization and
deoline (1920's - 19* )e (This explanation was
inoluded in handout "History of Brockton" which
student s received during introduction to the
course). Point out that today Brookton is ocne of
the 25 fastest growing cities in the U. S, What
has begen attracting people here since 1950%:

1880-1920 - shoe industry - Jobs
progressive city

1920'5-1945 - depression and war

1950!5-1970's - building of residential areas
highway acceas to Boston and
South Shore

First period of population growth was spontaneous,
unplanned. It was not until 1900's that Americans
first accepted idea that soclal plarming was neces-
sary and desirable. Before in keeping with concept
of individual ownership and rights to land, it was
seen a8 an infringement on individual. But by 1900
the problems created by social caonditions of olty
were so overwhelming that people embraced planning
and zoning as a solution,

Brockton established its first planning board
in 191l . The role of the planning board then as
now is to: (see overhead). Point to map prepared
by planning board in 1914 and quote from Planning
ft{gport in 1915 and 1922 to 1llustrate situation

en.

Using overhead on purposes of zoning, disocuss
the goals and asuumptf T c

ons ol a well~-functioning
city. Use examples to explain purposes and abuses
of zoning in past: e.g. "encourage best use of
land" - this has meant economic best use, not
environme ntal best use, &Ex: Westgate Mall (refer
to Enterprise article). "Protect value of land and
buildings". Discuss snob zonipg, which has had
indirect effect on Brockton, since Brockton allowed
low and moderate income housing.

#As supplementary assignment - give students
coples of article OPEN SPACE AGE and ask them to
answer que‘tions. Discuss answers to questions
next day in class.

-8-
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Cycle 1
Lesson IV
Objective:

Materials:

Procedure:

ERIC
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Students will match city governrent agencies with
thelr role in land-use decision-making,

overheads on structure of City Government
Enterprise and Examiner articles as baskup.
THIS IS BROCKION - chapters 3,4 and 13

Using overheads, outline the groups in city that

are supposed to be planning the development of
the city.

Taeking each group in turn -

Planning Board

Zoning Board of Appeals
City Council

Mayor

Conservation Commission
Plamning Department

Describe their role and give same anectodal back-
ground regarding their effectiveness (see artieles).
You may wish to assign chapters 3, I} and 13 in the
book This Is Brockton if enough books are available.

Supplementary exercise

Give students a list of types of problems that
they and their neighbors might encumber., With the
aid of telephone directories (especially Yellow
Pages under GOVERNMENT section) have them identify
the agency they would go to for assistance. A%
end of class, compare notes and clear up any con-
fusion, This exercise proved helpful in meking
students aware of the many services available.



List the name and phone number of the cormunity agency concermed
with the problems listed below:

1.

2.
3.
e

Se

6.
Te
8.
9.
10.
11.
12.
13.
k.
15.

16.
17.

18,
19.
20.

ERIC
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(use separate sheet of paper)

Your landlord has just raised the rent and you want to check
if the increase 1s legal.

A friend suddenly chokes end seems to stop breathing.
You want to know who owns the vacant lot down the street.

Someone in your family is 1ll and medical bills need to de
paid; money for food 1s tight.

You want to get your grandperents an apartment in one of the
new elderly highrises.

You want to add a new room to your house,

You smell gas leaking in the air.

You see a power line dangling in the street.

Your tap water 1ls rusty brown.

The drain in front of your home is overflowing.

You've seen rats in the basement of your apartment bullding.
You're with a friend who O.D.'s.

You need birth control and/or V.D. counseling.

You want help for your mentally retarded child,

You want to go back to work and need day care services for
your children.

You're opening a new business and want some help in finding
a good location for your store,

You want to use your house, in a residential area, as an
office.

You want to register to vote,
You want to know who contributed to the mayoral campaign.

You want a map of the wards and precincts in Brockton.,

«10=-



2l.
22.
23.

2y.
25.

ERIC
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You see someone dumping landfill into a swampy area.
You want to check on the legal boundaries of your property,

You want to leam who the past owners of your apartment
building were.

You receive an excise tax bill for your car and think it
is unfair, :

You live near the urban renewal area and want to lmow the
plans for your neighborhood.



QUEST SOCIAL SCIENCE QU1Z CYCLE I

1. Selesct the definition(s) below which best describe your own
understanding of "neighborhood”.

A neighborhood is -

8.
b.
Ce

d.

e.
L.

a ¢ity or part of a city considered as a whole

‘peocple living near you on your street or block
unit for declsion-making and planning

people reaching and relating to one another in group

or individual ensounters

place where a lifestyle is developed

Place where your friends and family are and where you

can dotthings you like to do

the physical area within close distance of your home

2. Briefly define your idea of gommunity:
3. Match the city b.:dy below with its role in land use decision-

making.
a. Building Inspector 1.
b, City Council
¢ Conservation Commission
2o
d. Mayor
e. Planmning Board
f. Z2oning Board of Appeals 3.
b
EXTRA CREDIT:

ERIC
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conserves open land in
city using authority of
Inland Wetlands Protec-
tion Aot

prepares a Master Plan
of ocity's development
needs and draws up zoning
map

prepares ordinances,
approves zoning changes,
appropriates funds for
land acquisition

hears and decides ocases
of perscns who have been
refused bullding permits
and grants variances

Describe at least two differences in the way land

is valued by Indian culture and our culture.



4. In the Boston Globe article describing the black/white con-
flicts in Boston that were touched off by the "torch
murder'" and the stoning and stabbing of an elderly man,
one sociologist stated "the rcughest confrontations
ocsurred on the fringes where noighborhoods meet and where

. no _cne has a_sensa_of who belongs there and who doesn't,."

a. Does your neighborhood provide this sense of security
and trust for you? (Answer yes/no and explain
briefly). .

b. List at least 3 ways this sense of trust can be built
up or broken down,

5. What ward do you live in?
If you were running for councilor on the city ocouneil,
list at least two l1ssues that are important to voters in
your area.

6., List at least 3 purposes of zoning.

6. Match the following terms with proper description.

a2, variance 1. the power to take private
property for necessary

b. ordinance public use at a just price

¢. eminent domain 2. a city law

d. assessment 3. an exception to existing

zoning laws

L. process of determining tax
on property based on
market value of property

©
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Background
Bivliography - This Is Brockton - League of Women Voters

Someone _Is Stealing Your Oity - Zephyrius Publi-
cations,

California
Principles & Practices of Urban Planning
by William Gordon & Eric Freund

Institute for Training in Munioipal
Administration 968
1

Fragmentation in Land-Use Planning and Control
National Commission on Urban Problems
Research Report No. 18
Pecple Before Property
A Real Estate Primer & Research Guide
Draft Edition
Community Research & Publications Group
Urban Plamning Aid, Inec.
The Zoning Game
by Richard Babcock
University of Wisconsin Press
1966
In Defense of Property
by Gottfried Dictze
1963

The _City in History
by Lewls Mumford

To Touch The Earth

The Life and Death of Great American Cities
by Jane Jacobs

-1~
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MATH - SLIDES




Summative objectives tor Cycle I

1,
2.

3.
4.

Stwients will put large or small numbers into scientifie
notation and vice versa.

Students will multiply and divide using soientifio
notation.

Students will read numbers on slide xule,

Students will multiply, divide, find squares and eubes,
square roots and cube roots on slide rule.

Formative Objectives for Cyecle I - Math

1,

2e

3.
L.
5

6,

Te
8.
9.

10,

1l.
12,

ERIC
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Student will change number in decimal form into scientific
notation. '

Student will change number in scientific notation into
decimal form,

Student will multiply numbers in scientific notation,
Student will divide numbers in sclentifies notation.

Student will distinguish among primary, secondary, and
tertiary gradations on a slide rule,

Student will read up to three digit numbers on the C-D on
a slide rule.

Student will multiply on the C-D scale on the slide rule,
Student will divide on the C-D secale on the slide rule.

Student vill find squares of numbers on the A scale on the
slide rule.,

Student will find cubes of numbers on the K scale on the
slide rule,

Student will find /  of rumbers on the slide rule.
Student will find 3' -.cf numbers on the slide rule.

~15-



Title of Lesson: Use of practice in Scientific Notation as a
Means of Interpreting Data

ObJective: Given the direstions on how to change larger
and smaller numbers into scientific notatien,
the student will change any number found
through experimentation, into scientific .

notation.
Time: 3 mods
Materials: Werksheet on seientific notation, blackboard

and chalk, paper and pencils

Lesson IA
Procedure: Given 100, in powers of ten, name two uther ways of
writing it.
100 = 10 x 102
100 = 10 x 10
2
Try 500 50x101 5x10
000 00 x 104 x 102 x 103
3?1000 3,500 x 101 3§8 x ioz 3§ x 102 35 x 103
3.5 x 104

1=100 Secientific notation is a means of expressing a number
10=101 using the powers of tens.
100=102
1000=103
1o,ooo=1oh$
100, 000=10

EXPONENT =

# ZEROS DIRECTIONS: Given 28375 change into scientific

notation
28,375..

R decimal point
28,375. x 100

Move the decimal point to the left until there is
only one units digit in front of it,

28375.

We Ead to move it L times and the power of 10 w1l
be 4.

2.8375 x 10t = 28,375

When you move the decimal point to the.fgft, you raise
ten to a positive power.

o -16-
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Now suppose you have a very small number:
.0061Y
and you wanted to change it to scientific notation

o
:Bgélh x 10

This time we have to iwiove the decimal point to the right
so there is one units digit remaining in front of it,

0061 = 6.14 x 10-3

When moving the deoimal point to the.right raise ten to a
negative power, .

DO WITH THEM:
Change into scientific notation:

1. 285,349
2. ,000285
a. L2.16
« +000000004216

Change out of sclentific notation
1. 3.85 x 1075
2. 1.24 x 103
3. 6.97 x 102
L. 2.38 x 10%

When multiplying numbers alread in scientific notation.
multiply the main digits and add the exponents.

(5 x10%) x (6 x 202) = (5 x 6) + 10{2 &2) 4 30 x 103
You may want to change your answer into scientific notation.
30 x 103 = 3 x 104
DO WITH THEM:
1. (3.1 x 1073) x (9 x 101) = 18.9 x 1072 = 1,89 x 10~}
2, (2.7 x 104} x (5 x 10%) = 13.5 x 1010 = 1.35 x 1011
3. (6.8 x107%) x (2.2 x 102) = 14.96 x 10° = 1.496 x 102
. (.3 x 10'5) x (.3 x 10’2) = .09 x 10" 7= 9 x 10™9
5. (.025 x 10°) x (1 x 103) = .025 x 10° = 2.5 x 103

Q -17-
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When dividing numbers in seientific notation, divide the
main digits and subtract the exponen ts.

8 x 10° 1
L8 x3d) 2l =x10

DO WITH THEM:
1.5 x 103
1o S 10T - .Bux102=3x101
2. 7.26 x 10
12 x 10% = .65 x 103 = 6.5 x 102

. : 3
3 1".§'x' B2 - 1.5,% 105
e §".9 2 = 9 x 1075

5. Aig_X%.O_‘%g 5,6 x 10°12 .
8 x10°1€ =g 0713 = T x10° =T

(On practice sheet throw in some multiplication and division
combinations. )

~-18-
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Title of Lusson: Introduction to the Reading of A Slide Rule

ObJective: Given a representation of a slide rule, they
will be able to read the primaery and tertiary
lines as numbers and differentiate between

the scales.
Time : ' 3 mods
Materials: Overhead Projector and transparencies of a

slide rule, coples of a slide rile represen-
tation, paper, pencils, rulers

Procedure: Display transparency of "Parts of Slide Rule" and
sllde rule., Compare parts of the representation
and the instrument,

Move hairline across rule.

Distinguish among the A, B, C, and D scales. Will
they notice that A and B and C and D are constructed
the same?

Indicate that the movement of the B and C scale will
be important for future reference.

Now notice that between the larger 1 and 2 on the
C-D scales, this portion is broken down into amaller
intervals - into tenths.

l. PFour Intervals after the primary 1 is a secon-
dary L4 so this point reads l.l.

1 2
b 11 22 13 14 35 26 17 18 19

2. Seven intervals read 1.7,
3. Ten intervlas read 2,0,
PRACTICE:
On the mimeographed copy of a slide rule find:
1. 1.3 3. 3.5 5. 2.6
2. 1.1 ho 6.2 6. 9.8

1 2 3 4 5 6 7 8 9 |

' 4

Interval between 1-2 on C-D scale on siide rule

Entire 1 2 3 4 5 6 7T 8 9 10
Slide Rule et € e e e - e o e heaae ves Jercattas aet L ive 1

The primary gradation is the first digit of any number while the
secondary gradation 1s the second digit of any number,

) ~19-
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Lesson 1B

These numbers on the scale can be broken down even
smaller into tertiary gradations. Tertlary gradations are the
third digits of any number.

Looking at your paper, find l1.25.

otice that even on the slide rule as you go to the right,
the intervals become even smaller, In these cases many
times you will have to approximate numbers.

The number 1,25 that you have just found may also represent
l12.5, 125, 1250, In other words, the decimal point may be
in any position depending on what the problem asks for or
what you want it to be.

DO WITH THEM: Find: (N.B. there is mcre than one answer)

1. A 1.56’ 15.6’ 1565';: E 5.7’ 57’ 570
20 B 2.36’ 2306’ 23660 F. 7025’ 7205’ 725
30 c 2098. 2908, 29870) Go 90330 9303’ 933
u' D 3.9’ 39’ 390

DO WITH THEM: Determine: |
1. 1078 .’Q,o 233

2. 8.35 5. 8L.5
3. 40,8 6. 17.35
«2Q=
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Full Tt Provided by ERIC.



Title of Lesson: Learning how to Multiply and Divide on the
Slide-Rule

ObJective: Given a slide rule, representations of
problems using the slide rule, the student will
be able to solve problems of multiplication and
division on the slide rule,

Time: - 3-6 mods

Materials: A slide rule, paper, pencil, overhead,
transparencies

Lesson IC

Procedure? In order to learn how to multiply and divide

on the slide rule, we will woark primarily
with the C and D scales.

RULE: To multiply one number by another:

Set 1 of the C scale over one of the numbers
you are multiplying on the D scale, Next
find the other number you are multiplying on
the C scale., Set the ralrline over that
factor., Read the number on the D scale that
the hairline is over. That is your answer.

DO WITH THEM:

l. 2x3 =6, Set 1 of the C scale over 2 on the
D scale. Move the hairline to 3 on the C
scale, Read what the hairline says on the D
scale.

2. 15x5=7, Set 1 of the C scale over l.5
(15) of the D scale. Move the hairline to 5
on the C scale. Read what the hairline says
on the D scals.

3. %o x 3 =120, Set 1 of the C scale over U
40) of the D scale. Move the hairline to 3
on the C scale. Read what the hairline says
on the D secale,

4O x 30 = 1200, L x 3 = 12, LOO x 3 = 1200,
400 x 300 = 120,000

-21-
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N. B. decimal changes and additional zeroes
Have them practice on:

l.2x)4 5. 15xL45 9.5=xk 13, 775 x 2
2.15::)4. 6, 176 x 375 10, 7 x 7 4. 113 x 3
3.25x3 7.233x32 1l. 57 x 34
Le 12 x U4 8. Lx 12. jl1 x 9

# 1. 1L.7 % 3.76 L. 0,0215 x 3.5
2. 18 x 3.7 5. 415 x 2.35
3. 380 x 0.34

In multiplying numbers with decimal points, to check
yourself, you might try approximating the numbers
you are multiplying, multiply them and compare your
answers.

i.e¢ 1. 11]--7 X 3076‘
14.7 is close to 15 as 3.76 is to L4
15 x l} = 60

Division is the opposite of multiplication

RULE: Move the divisor on the C scale (the divisor is
the bottom number of a fraction or the number
outside the ,”  sign) over the dividend on the
D scale (use the hairline to set this up). Now
read on the D scale the number under 1 on the C
scale -~ this 1s your answer.

You may notice when you have the divisor and
dividend set up properly on the C and D scales
they resemble the inverse of the original fraction
for division.

DO WITH THEM: 6

l. 6:2 =3, First set it up as a fraction: 2,
Locate 2 on the C scale (divisor). Place this
point over 6 on the D scale (dividend). Now
locate 1 on the C scale and read below it on
the D scale. Thals is your answer,

2. L5 .5 =9, Set up as fraction:

Locate .5 on C scale and plene it over 4.5 on D.
Look bensath the 1 on C at L and that's your
answer, '

-22-
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1, taf g = g. gagﬁh dzoﬁ?al oggts
2e < . . < . = e
3. 3.5: 7 9. 3614 = 23 = 15
L. 153 -9 10, 72 - 26 = 2.77
. 36,7 . 2 = 18.35 11, 738 & 6.2 = 190
° 5305 -~ 5.05 = 1.6 12. 1.3 % 982 = 0132)4-

Have you noticed the 1 on the other side of the C
scale???

13, 62.4 +.707 = 88.3
lu.o 786 2 0085 = 925

15. TRY: 5169x é328 2,3% x260.g 13.% x7g§.5

Title of Lesson: How to Find Square, Square Roots, Cube and
Cube Roots

Objective: Given a slide rule, the student will determine
squares and cubes of numbers and the inverse
operations of finding square roots and cube

roots
Time: 3-6 mods
Materials: A slide rule, pencil, paper and worksheet
Lesson ID
RULE: To find the square of a number, omit the sliding,
middle part of the slide rule, Place the hair-
line on the number you are squaring on the D
scale. Find the hairline on the A scale up
above, This is your answer
SQUARE: 1. 3 6. 25
20 5 70 37
30 6 80 056
ho 9 90 1083
5. 1.5 10, 4.293
RULE: To find the cube of a number, agaln omit the

sliding part of the slide rule. Place the hair-
line on the number you want to cube on the D
scale. Find the hairline on the K scale (above
the A scale.) This is your answer.

1. Take the unumbers above and find their cubes.
2. Find the squares and cubes of the following

numbers :

8, l.2 d. 2303
b. 57 e. 9.85
c. L4.13 £. 763

©
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RULE: To find the square root of a number, the numbers
on the A scale have thelr square roots on the D
scale. Also numbers on the B scale have their
square roots on the C scale. Place the hairline
over the number you are looking for, the square
root on either the A or B scale, Then proceed to
either the D scale or C to find the square root.

A.D. N good reminders

B.C. /
DO WITH THEM:

1. f . 225 7. {16
20 9 50 '
3. !lb 6 ° fi’é’

If you have & number with a decimal point in it,
move the decimal point two places at a time
until there is only 1 or 2 digits to the left of
the decimal point. Place the number in scienti-
fic notation and find the square root of the
number as in the above procedure. If you have

1 digit remaining, find the square root on the
left hand side of the A or B scale. If you have
2 digits remaining, find the square root on the
right side of the A or B scale. Another way of
remembering is that if you have an odd number of
digits to the left of the decimal point, then
use the left hand side of the A or B secale.

Find the square root of:
1. [363.8  19.2
To change it to scientific notation move two
places to left - have 1 digit left so use left
side of slide rule. — . - P
[363.8 = '3.63 x 10° ..
1,92 x 10° 1,92 x 10 = 19,2
2. 9741.6 --98.6

To change it to scientific notation move two places
to left -~ you have two digits remaining so use the
right side of the slide rule. 2

[9741.6 = [97.416 x 10° -9.86 x 10° = 9.86 x 10 Z‘

 T———

) 98.
3. J.OO§57E easier to use scientific notgé}on
é -~ . “ -
F005678 = /6,78 % 10® -* 7.52 x 10 € = 7.52 x 10 2.

L. J .0?322

-2~
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| -
50 ,‘50“69 X 10-6
5. J—

6. ..0007368
7. Jf 8695,72
8. 8976300

9. 01075
10, J22.01h
RULE: To find the cube root of a number follow the same

procedure as finding the square root but:

l, wse D scale and K scales

2, Move decimel point 3 places at a time instead

of 2.
“ 3., If there is 1 digit remaining to the left of

the decimal point then use the first scale to
the left on K,

4. If there are 2 digits remaining to the left
og I?e decimal point, use the middle scale
of K.

5. If there are 3 digits remaining to the left
of the decimal polnt, use the right scale of K,

6. Divide exponent of 10 by 3.

DO WITH THEM:
1. (8
2, "lél
3. “aes
B ., :
. =y 1728 move decimal point to ,/1° 28 x 10
On left scale find ~, 1.2 %10] = 1.2 x 10 = 12

5, g J', 7 %17 move decimal polint to '._,‘31.5,_1: 10
On middle scale find i T 3.13 X 1073 = ,313

6. / 8-33 Look at scale on right of K 9.33

PRACTICE:
1. 315 5. 6.2
2. ©.0215 6.  .00009L
N X 7. inT
. 236,780 8. %1,350

©
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PLANNING AND ENGINEERING SCIENCE
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Engineering and Planning Secienco-Cycle 1

General Objectives: 1) The student will be able to similate
a set of given mapable units of aboitic,
boitic and ocutural systems data related
to an area in his environment in a sommon
draft-plan scale and base overlay form.

2) The student will becoms consciously less

7 disorientated from the complete systems
, which make up his mioro and macro environe
nment.
26
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Grele 1

I:sson I: Introduction te total-system "ecarte-graphics"
Time 2= mods

Objectives: 1.

2e

Materials:

Procedure: 1.

2.

Pitfalls: 1.

Suggestions for
1.

2.

©
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Provided with a QUEST designed holographiec grid
the student will locate, upon said grid, the
time, space, and strata focus of a series of
abiotic, bietic and cultural ocomponents.

The student will discriminate between a set of
iccal physical-natural and local physical-
cultural cartographic features and delineate

thelir respective boundaries in surrogate
themeographic form.

The student will be able to categorize a series

of "pure-natural”, man-made and controlled, and
man-modified systems.

Provided with a series of system diagrams with
several blark spaces the student will correctly
£111 in ths blanks.

Time - Space - Strata aadé A-biotic, biotic-
cultural component snd system overlays

Discuss the prcrerties .and conditions of
materiel being, places uvpon spherical space,
boundaries, systems, time, strata, ensergy, etc,

Show cartoon vignettes demonstrating the
"eternal"” problem of scaling and syambolizing
env: ronmental systens.

Demonstrate use of holograph as a tool to help
elimirate the feeling of micro and maocro system
dis-orientation.

Exercise #1 - Students complete a set of
questions re: holograph use and boundary terms.

Hand out homework reading necessary for
preparation for lLesson I1I,

Many students are poorly prepared to deal with
some of the abstract concepts in this lesson.

further development:

Create schimatic models as an aid in conveying
concept perception.

Many students were fascinated by the brief dis-
cussion of such topics as:

27~



as Cultural territorialism and the inherent
conflicts caused by the way social groups

' view the carthta.resources

b, Globalism vs nationalism vs regionalism

6e Self-subsistant eeohnig:oa and environments

d. Conflict between uses intrinsically, inplied
within natural resourse boundaries and
those implied by population oclusters.

All above are worthy of developmant

3+ Adapt Roth systems to the T.E.TE system diagram
and QUEST diagram

4o Further develop the material dealing with

system cross connestors and related motion
factors,
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Lesson II: Environmental Engineering - Drawing - Map lLab
Time ¢ 8-16 mods depending upon group competence
Equipment: See Field lab section (Lesson III)

Location: Drafting Room

Objectives: 1. Provided with various local and regional plan
segments and a set of multi-inerement engineer's
scales, the student will measure the distence
between the center of two features to the
nearest respective inocrement and reproduce, in
line form, on & second set of plans.,

2. Provided with various local and regional plan
segments, a T square, a 30, 60, 90 angle and
an architect's compass, the student will
determine the angular measurements between the
centers of a series of features and a central
"position" feature to within 3 minutes of arec
and reproduce these, in line form, upon a
second set of plans.

3. Provided with an expansion-reducer, a cirou-
lar slide rule and a series of multi-scale
images of a specific plan area and the scale
for one of these respective images, the
student will determine the correct scale for
the entire set of images.

L. Provided with the raw angular, linear and
horizontal control measurements of a sub
environmental system ccntained within a major
rlan and the equipment mentioned in the above
objectives, the student will identify said
system, 1solate it, reproduce it and expand
it or reduce it according to the dimensions
limitations of a set of multi-sized work-
sheets.

5. The student will disocriminate between and
solate" physical-natural and physical-
cultural map systems with 80% accuracy.

6. .eoewill identify and isolate local and
regional map units with respect to given
specific map positions with 80% acouracy.

Te oeeewlll use the map key guide to identify an
unknown map symbol with 80% accuracy.

o -29~
ERIC

Full Tt Provided by ERIC.



8. Given a topographical map section and a QUEST
1:20,000 scale ruler the student will measure
the distance between the center of two fea-
tures to the nearest 100' inorement with 80%
acouracy.

9. Provided with a topo section and an angle
meter, 60% of the students will determine the
angular measurement from North that the
center of one feature is respective to the
center of a sesond feature,

10, Given a local topographleal map section and the
value in feet of each 1" linear section on the
map, 70% of the students will accurately com-
pute the "irregular line" distance between the
centers of two features on the map.

1l. Provided with the blank configurations of map
features in and around Brockton, the student
will name same with 904 accuracy.

Procedure: 1. Hand out all equipment at the beginning of
each class and establish a firm system of
sharing and returning said equipment to its
source location,

2., Ask students to point toward the direction of
the flagpole at the front of the school
mildingo e oo otoward East. «sstoward Oity hall.
ete. Discuss the reasons why students point
to so many different directions.

3. Ask students how far it 1s, in feet, between the
center of the school building and some other
nearby building....discuss the concept of scale
e s s8how vignettes regarding scale on overhead
eesedescribe the use of the QUEST 1:20,000
ruler.,..measure between the center of city hall

and the genter of the local police station with
the transparent map sections and the transparent
QUEST ruler....stress the importance of the fine
increment scale of the ruler and explain its
proper usage....convert the 1:20000 units to
1"=1666"',,.,,.demonstrate use of "milometer" in

measuring irregular lines,

4. Using ths angle meter, two 45° angles and the
transparent map section, i1llustrate on the
ovarhead the technique of aligning the angle
meter center over the center of a map feature
and aligning its arm in a true North South
direction,....demonstrate the "East or West of

o -30~
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north" or "clockwise from North" method of
expressing angular measurement.

5. Demonstrate the "scale up" and "scale down"
procedure,

6. After discussing the many approaches that
could be taken to understand the local
envircnm nt, ernlain the reanoning behind
the QUIST proeblem approach....have students
enumerate soveral of the 12 to 14 major
problem areas that are common in all Ameri-
can cities....discuss the rationale behind
studying a specific environmenial system
or area as means of gradually learning the
complex art of environmental sclencecce.

7. Tell students to come dressed for a field
labd tomorrov.
(Note: (It is advisable to have taken
students on a community awareness
trip prior to above lesson.)

Pitfalls: Many students tend to require considerable
individualized aid in working with the QUEST
scale, ste., and in making mathematical compu-
tations necessary to isolate and portray
essential abiotic, biotic and culturcl micro
systems within the region and community.

Students tend to require clear explanation
at this point as to how the above relates to
the next section on the water environment,
Begin here to stress the "water geography"
concept in order to provide for a smooth
transition, i.e.'"expanding learning model"

-31-~
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Cyocle 1

Lesson III: Place - Objects - Systems - Perception Graphics
Field Lab followed by inside lab

Time : 6-12)mods (minimum of two inside and two outside lab
days

Location: A, Any location on school grounds which provides a
clear view of 180'° of horizon and includes true
North and its declination,

B. Map labd

Equipment: Transit level and Tripod, plane tables, architect's
compass, drawing board, 18 x 22 worksheet, Brunton
campass, 30, 60, 90 mile-meters, ceiling bloocks,

T squares, measuring tape, 1:20000 and 1:24,000
scales, expander reducer scales, architect's
angle, land use slides, local topographical map
section transparencies, zipatcne paper, drawing
table machine and arms,

General Objective: Student will reproduce a set of planar
horizon urban system criteria delineators
observed in the field at a 1:80 scale.

Formative ObJectives: 1. Taken to the roof top the studet
will use the necessary materials
from the above test to isolate and
portray upon polar coordinate
paper, the previously defined
urban system determiners built upon
the horizon of the micro setting.

2. Taken to a second vantage point the
student will perform the same
exercise described above and pro-
duce a comparative data compilation
which delineates 80%Z of the angular,
linear, and structural component
changes conditioned by the position
perspective variant.

3. Provided with a series of system
symbolics pertinent to place-
boundary perception, the student
will categorize them as being related
to broad boundary development prag-
matios,

. Provided with a set of abiotic, biotic,
and cultural symbols and three mis-
matched ground fields, the student

-32-
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will organize same in the most
efficient theme-communicator forms.

5. Provided with a Brunton Compass, a
worksheet and a plane table the
student will orient edge of compass
with vertical edge of worksheet;
rotate sald sheet until its edge is
pointing 15 degrees - 30 minutes to
the East of magnetic North and draw a
set of base lines,

6. Provided with a T square and an
architeoct's angle, the student will
oonstruct North-South and East-West
lines, the intersection of whioh will
accurately represent the observer's
position within the scaled fisld frame,

7. Using the T square the arthitect's
scale and a vernier the student will
determine the angular peasurement
between two urban sgstem components
which are within 60° of each other to
within one minute of accuracy.

8. Using the Topographic map and the
engineer's scale, the student will
determine the distance between the
position station and the two elements.
identified in objective 3.

9. Using the correct trigonometric func-
tion the student will calculate the
distance between the structures
described in objective 3 without the
use of the topo.
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10. The student will know and use the latest
modifications of standard technique which
relate to economics in making and using
drawings - simplified practices; use of
templates and overlays, special use of
reproduction, photo drawing, model makiig,
illustrated drawing and the use of special
methods and equipment.

11. Provided with a set of line drawings of
lsolated system components from a local
holographioc ssiting, the student will draft
an orthographic composit of same.

12. Provided with a threeview line or iconiec
image of a local construect, the student will
draft an orthographic composit of same.

13, Provided with a three dimensional scaled cross
sectional model of a local o regional grati-
oule, the student will compose a three view
orthographic instrument drawing with views
correct and accurate within 1 mm.

14. Provided with an orthographic drawing, the
student will construct a plan view in shaded
line - pictorial form.

15. Provided with a down-view graticule pictorial,
the student will identify planar essentia and
create boundary and construct symbols for same.

16. Provided with a physical scale model of a
cultural-natural setting, a vernier caliper,
a Lietz compass and an engineer's scale, the
student will record and compile the essential
measurements pertinent to the object correctly
within .001 of an inch.

17. Provided with a set of system mechanisms, the
student will compile the coamplete set of
necessary working drawings - both assemblies
and details,

18. Given the slope € and the center to center
distances of two surficial points, the
student will construct a coross sectional
scaled view of the contour profile of a pipe
1line,

19. Provided with orthographic drawings of
classical environmental structure configura-
tions and necessary instmuments, the student
will develop the lateral surfaces of said
configurations so that when cut out they will
form the correat ghape.
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20. Provided with necessary data, the student
will construct piping scale layouts, dia-
gramatic layouts and isocmetric layouts,

21, Provided with the necessary statistical
. data, the student will construct bar
charts, pie charts, and rectilinear graphs
for technical or popular presentation.
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ENVIRONMENTAL ECONOMICS




Social Science -~ Cycle Il

Summative Objective

1. Students will examine the concepts of our system of economio
organization that need to be changed if our economy is to
become an environmentally sound system, They will be able
to interpret the social and political implications of two
approaches to "environmental economics'.

a. that our system of free enterprise can be adjusted
through taxation and technology to pay the environ-
mental and social cost of pollution.

b. that our system must be radically altered ~ our growth
must be limited end our lifestyle changed.

-3
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Environmental Economics
Leason 1: Introduction

Objectives: 1, After discussing terms "eccnomics" students will
define economics to include idea that economiocs
provides the system by which soclety chooses
how to use and oconserve its environmental
resources.

2. Students will explain that an environmental
economics system 1s one which provides for
cgfices to be made on basis of environmental
values.

3. After viewing slidetape "The Lorax" prepared
from book by Dr. Seuss), students will summarize
the oriticisms made by the story of one over-
consuming, overpolluting, overproducing economy.

4. After reading the book Everyman's Guide to
Ecological Living (which proposes that our
major problem 1s overconsumption), students
will prepare & personal guide ilsting changes
they'd be willing to make in their own habits
of cansunption and waste.

Materials: Visuals defining "ecology" and "economics"
Slidetape (carousel projector, tape recorder)
of The Lorax, chalkboard space, chalk, bulletin
beard space, copies of the book Everyman's

Guide to Ecological Living

Procedure: Begin by writing the following definition on
the board - ask students to identify word
being defined.

System by which individuals and societies
choose to use limited resources (natural
and human) to produce goods and services
and distribute them for consumption, now
and in future, among various peoples and
groups in soclety.

(If students have a hard time recognizing
this as a definition of economics, then ask
them what they usually think of when they
think of economics ~- money? inflation?
energy crisis? unemployment?

Try to explain the relationship of these
econonic experiences to the definition
briefly or hold them until lesson two when
our economic system will be explained in
more detail.;

-7~
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Go gn"to going :ut"the re%at%onsggptgfh:he
word "ecology" to "economics" -~ 'bo ve
the same root "ecos" me%lng house and home,
and both study tThe relationships of living
and non-living things within that home.
Economics Judges the relationships in terms
of their usefulness or desirableness to man;
ecology studies the relationships in terms of
elr interrelatedness and impact on total

1ife system,

"Over time, these two sciences have gone in
different directions, to the point where
economists have little if no understanding of
environment, and visa versa, Our ecomomic
systems are not built on our understanding of
the environment, and this is the source of our
environmental crisis."”

"There are many oritics of our economy among
environmentalists, The slidetape you are
about to see presents the viewpoint of one of
the most outspoken critics. Pay careful
attention to the oriticisms made."

Begin the slidetape The Lwrax (about 15
minutes in length). (Note: previow slidetape
in advance using book. There are no signals
when to turn slide.)

When completed, ask students to comment on
what Dr. Seuss was criticizing in our economy.
If comuents are slow, ask some of these lead
questions:

Who was the villain?

Why was he called the ONCE-LER?
Who did the Lorax represent?
What is a THNEED?

Here ask students to bring in clippings
from magazine and newspaper ads that
illustrate THNEEDS to them. Some samples
are enclosed.

What is tte SUPER-AX-HACKER an example of ?
(tecmeclogical efficiency)

When discussion of THE LORAX exhausts itself,
try to summarize - the villain was the THE
ONCE-LER, the business-man who had to keep
Biggering and Biggering and Biggering. Point
out that there are other arguments too. Pass

out book - Eve an'sg Guide to Ecological
Living. (Make sure each student signs a 1ist
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with his name, the number of the book he has,
and his homeroom number), Have students turn
to int-oduction and read aloud together.
Emphasize the point of view taat "CONSUMPTION'
is the problenm, not production or producers.
PEOPLE POLLUTE - and people must change their
values and hablits as consumers."

Explain assignment: Each student 1s to read
the book and keep a list of those suggestions
for changes that he or she is willing to do.
The length of the lists will vary - the pur=-
pose is for each of you to consider these
suggestions seriously and honestly assess the
changes you'd be willing to malke,

Agssignments for Honors and Advanced students:
Read and summarize the article What Fcologlsts
Can Teach the Economists in the Lacember 10,
1970 issue of tne New York Times Magazine.
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Lesson II: Environmental Economics
Failures of Our Market Economy

Objectives: Students will be able to identify the ma jor weak-
nesses in our economic system which have resulted
in mismanagement of our environmental resources,
and suggest how changes . 'n be made in system:
These wecaknesses are

a. the belief that the public interest will be
served through pursult of individual profit

b. the belief that the pricing mechanism would
adjust itself to insure best allocation of
resources

¢. the belief that the production sector is
responsive to the vote of the consumer in the
marketplace

Materials: overheads
overhead projector
paper and pencils for students

Procedure: Return to definition of economics: 'system by
which individuals and society make choizes - "how
to use limited resouirces for the produ-cion of
goods and services for consumption" and how to
distribute these goods and services now and in
future within socicty’.

Our economic system was built upon the belief that

the individuals within society should be free to

maeke these economic decisions. Such a system is
referred to as a '"market economy"., Tha theory of

how a market economy should work was first written
about by Adam Smith in his book The Wealtn of

Nations. Basically, the decision as to what goods and
services should be produced was to be mede in the
marketplace through a balance of the forces of supply
and demand.

Use overhead A to 1llustrate principles of
market economy:

l. All participants in economy are divided into
those who produce and those who consume goods
and services. All participants are motivated
by their own self-interest, but in the end, the
interests of all will be best served by each
individual pursuing his own gain.

2. The decision «f whs® goods and services to pro-
duce will be made through interaction of con-
‘sumer demand and ability of producers to supply
goods or services.
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3. Competition among the producers insures the
most efficient process of production, resulting
in best price for consumer, The producers that
are able to satisfy demand will profit; those
who are unable to raspond to demand will lose out,

L. The value of goods and services produced is
reflected in the price. Prices will adjust to
changes in supply and demand and thus indicate the
best use of resocurces.

lLet's stop here and examine the environmental
consequences of the se assumptions.

Pescribe the conditions under which the original
aoncepts of a market economy developed.

Using overhecad of Adam Smith's statement of
motivation of the system, explain how "the interesta
of society" were to be more effectually promoted”
through pursuit of individual interect. Using some
visual shets of pouilution and environmental deteri-
oration, urban decay, poverty, question whetherthls
proved to be true. (This visual presentation needs
further development.)

Tell the story of "the tragedy of the commons”
(or perhaps stage it somehow) and ask atudents to
draw parallels with environmental situation.

TRAGEDY OF COMMONS

Problems:

1. The belief that "by pursuing his own_interest”

ea 1 individual "frequently prouolLes (uhe
ir.t.rest) of society more effectually than when
he really intends to promote it' has turned out
to be wrong., This is 1llustratad by the

following story:

In days gone by, there was a common grazing
pasture in the village., Each of the herdsmen
in the village would bring their cattle there
to graze. There was no system to control the
number of cattle brought te the pasiure, so
sach herdsman brought as many cattle as he
could since he would be loosing cut by keeping
his cattle of f the ccmmon pasture. Naturally,
tnis led to overgrazing annd eventually the
pasture was ruined and the cattle went hungry.

The tragedy of this story, and of our economy,
is thut Iindivicdual herdsmen were locked into a
system in which their individual self-interest
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motivated them to take actions that were disas-
terous to all. The emvironment is the modern
equivalent of the coumons., Pollution is over-
grazing our environrent.

2. The choice of what roods and services are to be
produced is su?posed tTo be rmade in the market-
place through "the vote" or demand of the
consumer and

3. gcompetition keeps producers responsive to
consumers.

Discuss the power and ocontrol large corporations
have over the economy. For example, the automobile
and oil industry, while responsible for 60% of air
pollution and significant contributor to the energy
crisis, are now multinational in scope, have more
political influe:ice than government regulatory
agencies., (Se¢ folder on corporate caritalism for
data, overheads and relerences to use in this
section.)

It is a good idea to schedule one of the Nader
videotapes - THE POWER TO POLLUTE (or JUSTICE FOR
SOME) - following this discussion.

A discussion of '"responsible industry" should
be part of this cection too. The swveoch by the
proesident ¢f the American Can Corporation - the
Corporate Challenges - provides good insight into
the way corporations view their rcle as "citizens',

L. Discussion of the price mechanism's inability
to regulate efficient use of our revsources
should includs reference to the following
points:

a. because 'pollution" is effisient and, until
the past few years "free" the price mechen-
ism in fact encourasged continued pollution,
(See THE CLOSING CIRCLE by Barry Cormoner.)
(Chapter 12)

b. If the true envircnmental costs of production
are to be included¢ in the price, the results
would mean upheaval 1n our marketing systems.
(See overhead 2,) As illustrated in over-
head "B", production affects the environment
through depletion of resourdes, through
processing, through waste in packaging,
through disposal., (This is all discussed
in book Evervman's Guide which students are
reading.)

P



Other costs are discussed in the Lth Annual Roport
of the Council on Environmental ality. 1t is
diffTicult to predict whai econom adJustmazts
would be needed. In the 3rd annualf'F Q. _Haport -
the microeconomic impact on seven sviected indus-
tries were predicted, These might be discussed in
class (overheads) - together with changes that
will inevitably be made necessary by the energy
eris.s. (See article "Running Out of Everything"
which can be read and discussed in olass to illus-
trate this,)

Materia.. for preparing an optimal lesscn ca "the energy
crisis”" in terms of its being a product of corporate
manipulation is included in packet on ENERGY CRISIS.
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Lesson III: Limiting Growth: the case for a no-growth or
stable~state economy

(note: The optional lesson on the energy crisis
should precede this lesson.)

Objectives: After reviewing data abstracted from the book
LIMITS TO GROWTH and other sources, students will
be able to recognize the arguments supporting the
case for replacing our economis growth model with
a no-growth (or "stable-stato" or "equilibrium")
model. :

Students will recognize that the American standard
of living requires disproporticnate sharo of the
world's wealth and will discuss the queciions of
redistribution of wealth raised by the prospect of
a stable economic situation.

Materials: Overheads from the book LIMITS T0 GROWTH which
document the limits to environmental resources
being approached as result of industrial growth,
which predict collapse of world social and eco-
nomic conditions if present economic treads
continue, and which illustrate the dispropor-
tionate use of resources by industrislized nations.

Overheads outlining the type of socln-economic
changes required by a stable-staie economy.

Procedure: Ask students to remember back to Dr., S2uss!' oriti-
cism of the Oncler - the need %o Eiggor - Bigger -
Bigger, Q. What was the result or his expansion?
A, Depletion of tuffula trees. Ask why is it
necessarvy to keep biggering in cur eccnomy?
A, Explain the cycle of capita.: Iinvestuent and
profit-making that the economy depenas on.

Point out that this fifth assumption of our
economy '"That Progress is Inevitable and
Necessary" is indicated by the way we measure our
economic "health", Ask someone to define GNP:
the sum of goods and services produced by the
economy (measured by personal consumption expen-
diture, govornment expenditure and investment
expenditure). Using overheads, illustrate the
exponential growth rates of economics in indus-
trialized countries. Show the estimated reserves
of materials left at present growth rates.
Explain the results of prodictions in the Cludb
of Rome Study from the Limits to Growth. (1t
would be preferable to work out a system of over-
laying the graphs s¢ students could try to reason
out the errors-impacts of exponential ponulation
growth and industrializaticn, limited agricultural
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output, resource depletion and pollution.) ‘. Then:
outline the alternative - an econcmy where pro-
duction = consumption, and where population growth
is also stabilized. The "stabilized world model"
in Limits to Growth illustrates corrallary deci-
sions that would nave to be made globally:

a, population growth must stabilize
b. industrial growth must stabilize

¢. technologies for recyecling resources must be
developed

d. capital should be reinvested in agriculture,
health services, etc.

e. pollution controls rmust be lmposed and enforced

Use overheads which discuss the changes in employ-
ment and income distribution, which a stabllized
economy would require, #(See article by H. Daly)

Discuss what leadership responsibility the United
States should assume in moving towards these goals.
In order to establish a common base for discussing
this - pass out copies of the scenario: "An Image
of America". (Note: This scenario could be up-
dated by including figures on energy consumption,
for example). If time permits, the i1ssue of world
"development" could be discussed at this point -
an article on DEVELOPMENT by Robert Hunter:dis-
cusses the problems encountered by "underdeveloped"
nations in pursuing the mcdel of U. S. development.
This article might also be assigned to HONORS and
advanced students.

For Further
Reference: What Is Development?

Article by Robert Hunter -~ Overseas Development
- 1717 Moss. Ave., N.We
#501/Washington D.C.20036

Toward a New Economics: QUESTIONING GROWTH

By Herman Daly in 2PG National Reporter
March 1971 Vol. 3, No. 3

Also in PATIENT EARTH, Holt, Rhine-
hart, Winston - 1971

LIMITED GROWTH as speech by John Bunting
in VITAL SPEECHES (1972)
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AN IMAGE OF AMERICA

If all the people in the world could be reduced propor-
tionally into a theoretical town of 1,000 people, the piocture
would look something like this:

In this town there would be 60 Americans, with the remainder
of the world represented by 940 persons. This is the proportion
of the U. S. population to the population of the rest of the
world, 60 to 940. The 60 Americans would have half the income
of the entire town with the other G940 dividing the other half,
About 350 of these would be practicing Communists, and 370
others would be under communistic domination. White people
would total 303, with the 697 othersbeing non-white, The 60
Americans would have 1R times as many possessions per pserson
as the rest of the worid. The Americans would produca 60% of
the town's food supply although they eat 72% above the maximum food
requirements, They would either eat most of what they grow or store
it for their own future use at enormous cost. Sinzs most of the
940 non-Americans would be hungry most of the tine, it would
create 111 feelings toward the 60 Americans who would appear to
be enormously rich and fed to the point of sheer dicbelief by
the great majority of the townspeopls. The Americans would also
have a disproportionate share of the electric power, fuel, steel,
and general equipment. Of the 940 non-Americans, 200 would have
malaria, cholera, typhus, and malnutrition. None of the 60
Americans would get these diseases or probably ever be worried
about them.

<

Ideas for further development:

A. In explaining the concept of "externalities" which
is dcne in the foruatlive objeectives in-Léssen 11,
it might be helpful to use the teim "bads" and
Dis-services" in contrast to '"goods and services'.
As Boulding says, "we pay people for the goods
they"produce, but do not make thsm pay for the
bads ",

B, The "Earthtkeeping" series produced by WITW/Chicago
deals with the question of environmental/economic
confliet in a much more entertaining way than the se
lessons. I would recommend ordering the viden-
tapes to supplemont -or substitute - for these
lessons. A prcgram synopsis can be obtained from
zTZT, 100 North LaSalle Street, Chicago, Illinois

0602,

C. Use book Environmental Hancdbook as reference.
(Ballantine Co.,, 1970, ed. by Parrett DeBell)
Economics of Coming Spaceship Earth by Kenneth
Boulding, p. 96
Tragedy of Commons, Garret Harden, p. 31
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Math - (Cyele II

Summative Objectives: G.ven a brief introduction into statistiecs,
including the Jobs of a statistician,
def. nitions of different kinds of samples,
poptlation and survey, the student will
draw the appropriate pictorial represen-
tations of the data he will be given to
work with,

Given the proper review of the different
kinds of graphs and the moans to find
percentage, the student will be able to
interpret and explain graphs.,
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Lesson I ~ Cyele 1I
Lesson title: Introduction to Statistics

Objoective: The student will be introduced to statistiecs.
Time ¢ 2 mods
Materials: l. How to Lie with Statistics by Huff

2. Patterms in the Sand by Bostlcik and Caule

filmstrip projector and strip "Graphic Pre-
sentation"”

recad player

Procedures: l. Explain to students the reason for using
statistics: when dealing with environmental
problems and you want to make a point in
some direction, for example soie water 1s
polluted, no one will believe you unless you
have facts and figures to bask you up -
henceforth statistics.

2. Show film strip - "Graphic Presentation -
Part I"

3. Discuss points of film

L. Definition of population

5. Definition of sample

6. Definition of random sample

7. Definition of stratified sample
8. Definition of biased sample

Assignment: Read How to Lie with Statistics - Introduction
arnd Chapter 1

Patterns in the Sand p. 208-212
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Lesson 1l
lLesson title: "Statisticians' Jobs"

ObJectives: 1., The student will be able to discriminate as to
what is a valid random sample and what is a
biased one.

2. The student will be able to organize data into
a frequency table.

Time: 2 mods

Materials: Overhead of blank frequency teble, overhead of
grouped frequency table

Procedures: 1. Revliew reading from previous assignment:

"Message" in the Introduction of How to Lie -
people use averages, relationships, trends, and
graphs are not always what they seem - there is
more in them than meets the eye. The book's
purpose is to help the honest man learn his

defense, the crooks already know tne tricks.

"Message" of Chapter One: A sample must be
representative and even if you can't see where
it could be biased, you should st.)l be &
little skeptical about wha® you read, Go over
excirples in chapter and why are they biased.

Note: It 1s not necessary to rig a poll or
twist the results in order to create a false
impression - the tendency of the sample to be
biased in a consistent direction can rig it
automatically.

Example: You want to have Field Park abolished -
so you take a survey to see how ncny people use
the park - you want a result of not many so you
sample people on the south and east side of

town who have little or no transportation to get
there. Biased sample gives biased results;
however, the statistics based on the sample did
show that only 1% (for example) used the park
each month,

Introduce L Jjobs of Statistician
l. collect data

2. orgenize it

3. @analyze it

4. make conclusions
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Taking samples or surveys whether or not they
are water samples, population studies, anything -
any data collected 1s the first Job and you

must be careful that it is an unbiased sample.

Our next step is to organize it.

Use 30 scores of baseball team - overhead -
by Just listing the scores they don't really
say anything. Remember the purpose to statis-
ties is to make a point or argurent. Can you
get a quick idea of what 13 happening with
this team? Maybe we can orgaulse i% scriohow.

Fill in frequency table. Have the students
talk about which score occurred most often;
around which scores dces the greatcst distri-
bution fall%

Introduce idea of grouped data (overhead);
explain how it 1s not always necessary to

‘now how often each individual score occurred -
need only know how a group of scores happened.,
Example: How many students received scores

in the 70-80 (C) range?

Assignment: PFind an ad or article in the
newspaper or a magazine which staces the results
of some statistics - have the studeants look for
some bias in the sample.
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Lesson III
Lesson title: Percents
#(at end) Objectives

Time: 2 mods

Materials: Newspaper articles from homework assignment., Be
sure to bring in a few of your own as students tend
to forget them also, for this lesson y: u need ons
which reports percents. Overhsad of irequency
table (filled in).

Procedure: Go over homework for bias. Point out per cents used
in articles. Go on to dealing with varied nercents.

l. Show overhead of frequency table. The team
made a score of Y most of the time -~ what per-
Eent of the games did the team malio a score of

?

6/30 = 1/5 20/100 - 20%

What porcent of the games did they score less
than 47

12/30 = 2/5 40/100 = 40%

Have the student workon % of taxes nasd for
education, parks and recreation, etc. Have
them work on % of population oi ages, schools,
minorities, etec., Have them find % of hecusing
units owned, rented, etce.

Perhaps the articles can give further examples
of use.

2. Use the articles to point out places where they
mention percents - what do these mean®

If 25% - means 1/l or 1 out of very l, what
about 35%?

35% = 35/100 = 7/20

37! o=lz;-é(2) 75__ 3
=200 = 8

Find figuwes for water supply. Example:
Stoughton uses % of the water pumped - work
backwards on the taxes, population, etc.
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3. Use an article where they mention the percent
and the total. How many are they talking about?

50% of 150= ?
50 x}.i'ig =Z___50°._.7r.- or

100 100
150 X .50
1L0% of 60

Lo x 60 - 2u00 _
T00 1 ~100 = 2 or

‘0 X 4O

Assignment: Read p. 37-4h4 in How To Lie -~ write
brief paragraph to summarize '"massage ' .

Pitfalls: The news articles can often be diffi-

cult and time consuming to find and as already
stated the students often forget to bring them in.

#0bjectives: 1. The stludent will detemine percentages of data.

2. The student will determine the exact amount of
& percentaged amount,

3. The student will reduce a percent to a lowest
common ratio,
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Lesson 1V

Lesson title: Frequency Graphs

Objectives:

1. The student will form a circle graph given the
data,

2. The student will form a bar graph or histogram
given the data.

3. The student will work with tax, unemployment,
income and crime data,

lis The student will interpret a circle and bar
graph,

Time: 2-3 mods

Materials:

Procedures:

Overheads - grouped frequency table, bar graph,
unemployment and population growth, 2 histograms,
frequency table and histogram of college freshman
scores,

Yesterday the students worked with percents; now
use this information for circle graph.

Start with grouped frequency table - work out per-
centages and use blackboard and draw on approximate
graph.

Now use an overhead (to be mado) of a circle graph
showing how the taxes for the city of Brockton are
split into various areas. Discuss the breakdown -
for example, 25% = 1/ or one-fourth of the taxes
go to one area., Have the studonts do one and
interpret for environmental finances.

Remember to amphasize the fact that a circle graph
splits up a whole when you know what all the elements
are,

Sometimes you den't now what all the elements are,
only some, and you want to show these,

Remind students that the purpose of using a graph

is to tell a quick story - people very sseldom or

never will read a set of numbers, some will read a
paragraph on these numhers - most will look at a graph.

Another type of distribution graph used is one

showing bars of various heights representing various
amounts.
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For example (uso overhead of bar graph) if we had a
frequency table of the fol..wing scores - explain
how to form graph - all bars equal with and not
touching.

Show overhead of unemployment and population growth
for further examples.

Introduce histogram - same principle only bars tourh -
show overhead - what if one score didn't occur - leave
open space - show overhead.

If all these graphs follow from a frequency table, what
do you do for a frequency table of grouped dats.

Use college freshmnn score frequency table overhead.

Decide what you want for an interval mltupoint, then
find the start and end of each bar. Going by these
intervals fill in the frequencies and nslze the
histogram,

Pitfalls: The students hate making histograms for grouped data.
Areas for further development:

“histograms foirr environmental areas
for example: do an analysis of soll to be picked up
upon in Unit IV Science where gravel 1is 2 mm
diameter
sand. 2 mm but - 1/16 mwa
sil* - 1/16 mm but . 1/256 nm
clay. 1/256 mm

See '"gram analysis from measurement on a photo
graph" in Section L Environmental Engineering
backup materials.

Assignment: Histogram assignment sheet

Homework: Name

Make & frequency table and a histogram of the following coli-
form counts., Use back if necessary,

L1, 37, 68, 63, 86, 74, 81, 93, 56, L7, 58, 36, T4, 68,
91, 92, 38, u7, 56, 56, Lv, 41, 56, L7, 31, 37, 41, L7,
569 689 7}4-9 689 319 Ll~89 )4-79 56’ 91: 38, )4-89 1&7. 31.
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Lesson V

Lesson title: Drawlng Graphs

Objectives:

Time:
Materials:

Procedure:

Given sets of data the student will be able to form
a line graph being sure to include all the basic
fundamentals of graphing.

The student will discriminate when to use a line,
multi-line, bar or circle graph given various sets
of data and an "idea to picture".

2 mods

overheads: hilstogram, Brockton population, crime
data

Look at histogram on p. 221 in Patterns in the Sand.
Ask the Xxids what it 1s telling ycu by the bar over
the one. (4 femilies have one boy) - What is the
bar over the 2 say? (12 families have 2 boys.)

- What 1stte relationship between bar 1 and bar 2 -

#2 has more, Pick up on compariscn idea. Bar

graph is used for comparison.
Review for a second - what was a ci-la graph used

oooooo

Take an overhead of a histogram and slictch the
interval midpoints to get a lins graph. Point out
how a line going up indicates increasse and a line
slanting down indicates decrease.

Therefare & line graph is for showing incresse and
dscreaso.

Use overhead of Brockton population. Show.increases
and decreases, pulnt out largest increcase or decreass
found by degree of slant of line, (also perhaps use
per capita water concumption trends)

Show crime delinquency figures and have the student
nake a line graph., Explain the ccmpcnent that is
always increasing goes along the betion, the one
that goes up or down is the vertical axis, Make

sure they label the axis and perhaps title the graph.

#+Show overhead of ccmparing delinquency in 1963 mnd
1968 - 1968 has more.
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One last graph is a multiline graph used to show
comparison of increagse and deorease over a constant
period. oShow graph of water eonsumption for Brock-
ton and filtration plant area. Explaln how graph
shows ccmparison,

Pitfalls: Time may be a problem., There is a lot of concept
material to be covered; therefore, the graphs and
their implication material are not done Justice
time wise.

Areas f'or further development:

Perhaps work up a graph or have the students do
it ccomparing the amount of water puimed frem the
filtration plant and the amount of water pumped -
into the sewerage plant. Perhaps a third linse
could be the amou.it of rainfall to holp explain
any discrspancies. Some data following.

Or perhaps do the following exercise on the
sewerage plant.

Flows in sewerage plant

1971-1972
Month Totrl Ave, Max. cday Min, day
(mil. gal.)

January 319.5l 10.3 13.0 B.7
ﬁ:brﬁaz’y 353 Oau- 12 og 15 19 8 09

re 51,012 1. 19.2 1i.1
April %§7.52 1%.2 1.6 3.2
May 332.12 10.7 13.2 8.9
June 252.03 GQLL 919 609
July 211.19 6.8 7.8 6.0
August 207.64 6.7 7.6 5.8
September 199.46 6.7 7.2 6.1
October 210,50 6.8 T.7 £.0
November 2hl .72 8.2 12.8 7.0
December 19.1 10.3 12.0 9.0

"3&"8‘3 .62 9.6 11.7 T

1972
January 354.38 11.4 1&.0 9.5
February 315,37 10.9 1L.9 9.6
March 634.60 13.5 22.5 11.5

~Shm
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Lesson VI

Lesson title: "Limits to Growth"

Objectives:

Time s
Materials:

Procedure:

Using the graphs found in the book "Limits to
Growth", tho student will be able to state and
understand the basic premise of the book.

2-3 mods

overnheads: multibar graph comparing protein and
calorie count/day of ditfferont countries

¢ line graph showing how the population
is approaching its limit on earth in
time
point dot frequency graph of hnnan per-
spectives: space vs time
point dot frequency graph of GNP compared
to the energy consuipticn of different
nations
multi-line graph of the interdependency
of population, food procduection, resource
consumption, pollution, and industrial
output: world model

Start off with the multibar graph of calorie and

protelin conasumption and then ths greyiv corparing

the GIfP's and enorgy consumption. Students will

see how well off their country is comparod to the
rest of the world.

Noxt show the graph of population approaching its
limit. Discuss the mavemont to *the subuvrbsg (i.e.
Maine, New Hampshirc, Vermcnt). ™alk of such

thlngs ag crponential growth, 'perfcot" birth
control.

If ‘Dirth... mortality! _then #cdﬁEEEEF*“7
rate / .rate __..- populas;on

how medicine 1s perpetuating us: good or bad???
cloning, etc. and mosi importantly now will this
affect the earth?

Now show point dot frequency graph on human
perspectives - how we really aron't concerned
with the future beyond our lives, etc.

Finally show the multi-line graph - world model
and how the other inputs revolve around population
growth or no growth.
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"ORIENTEERING "
General system graphics to micro system hydrographics
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Note to Teacher:

General Procedural: At this point the student should be presented
with ecurriculunm materials which make the
transition into the study of our specifiec
wator enviromrent systom smoother and
natural. In ordor to achieve this goal 1t
is esgential that consideruble time be
initially spent revieuning au:d fursiher
doveloping tho studonsg! abllity to cate-
gorize several significant eavirommental
types around him and a similusly large
nuaher of study perspectives (or "ways
looking at things™) from whish theso
environmontal system iypes can be viewed.

Aftor leading the class to a clrcussion to
specifically study the waterseonviiromuent from
the perspoctive of an average cicizen in the
lccal community, the instrucusr should
address the issue of focus aald s~2ope as
these factors relate to said water environ-
went,

Since one of the main teacting sids which
wouid have been used %o cuvltivaie gstvdent
intcrest in focusing study vnon the water
envircnment should havse heen & oXposure
to a series of recent lccel news arvicles
on this suhicct (as well as rm1y others),
it is reagcaable to reintroduce nere an
analrsis of the various bcundary limits
(and focus areas contained within these
liriits) which are irnlied or closely
dvlineated in said articles.

A final breelidown ol ccnecptuclization is
nesded at this point to cowplete the
student's prenaration for S ho water unit,
It is necessary to clearly describe here
the heavy efophasis upor the evaluative-
analytical nature of our next departure
into learning. That is to say that we
must e c¢artain the student cleavly under-
stands that a good deal of study wili be
made of the existing condition in which we
find variovs aspects of tne prasont water
environment ; i,0.: wo shall digpassionstely
inventory and evxlvate, for exarple, the

G TGRS S AP o

supply patterns: tne cerndi“lonsg wvhich
relato %o present watcr Qpornlity Jeveles
The presant given mental contr..l
pattern ¢nndlitions relatod vo the water
environment, etc.

Q
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Seience -~ Cyocle II

Summative Objectives: 1., The student will furthur dovelop his
ability to work with ¢he ideas and
thought processes thet are necessary
to understand the relationships
botween general and specific environ-
mental systems,

2., The student will become consciously
more ccnfident of his ability to
understand the systemic processes and
patterns whioh funotion within his owm
environment.

3. The student will realize that the
following water environment focus is to
represent an example of how many of the
other 107 urban systems can be studied
and comprehended.,

4. The student will begin to understand
the time - values - change mix as it
relates to planning for regions and
plamning sites within regions.
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BEST COPY AVAILABLE
Science ~ Cycle Il

Lesson I: Transition: Goneral Svstoms to Specific "Vehicle'

POl = =
Syrhom

Note: The first lesson might also be mcre fully
entitled: Introduction to Uring a modicum of

the total envircnizent as a means
of creating & poerscnal interpre-
tative medel which is arplicable
to the study of all nanvironmonts
cesol.e,, "an expandling environ-
mental gastalt learning niodel”

Time: 8-10 mods

Materials: See compendium of "Total time - total eavironment
graphic teacher aids™

Objectives: 1. Provided with a series of QUEST wologreph
models which deliniats varieus ‘purs-netural',
pwe-built, and natural plus huilt plus man
multli sczale syatewmic statas anl prorosses from
a seriegs of time frames (such sg 'neo-technical,
"prehiatorical”, "technical agrarien", "post
indu strinl and urban' etec.), tie stident w1l
roduco all systens into ths fcl ouing general
catesorios of study with 7C% acaurasy:
economice, religicus, legal, grverrciontal,
philosophical-ethical, ecological and archi-
teciural,

2. Provided with a series of tnn randcmly selected
hologzraphic ploce-tlra-setiing nodeis from the
"man-ecomatrust” category, the soiudent will list
a ninirtum of ten environmenial-socicological
factows which are common to &ll: hs ill further
organizoe these factors under tho following 9
intertrane types:

.man-man, aniwmal and plant
.man-lx1d. wator ard air
.man-congvruct and non construct
.manless system

3. Provided with a QST desimed "interface
spheye” and a geriss of "condition invoentory"
staterents, the student will idoniify the
interfacing compousnta, place them unon the
sphere and indicate their "ecross-connocctors'”,

4. The student will calculate ths crors ccnnector

perrmtacion possibilities for a given set of
interfacing elements.

~£0w




5.

Procedures:

Pitfalls:

1.

2

3.

L.

5.

1,

2o

Provided with a set of statements which relate
to environmental ideas and values, the student
will designate the involved thoupsght processes
as being primarily founded upon: economy,
aesthetics, eifliciency, or prudence....upon
Western or Eastern tonets and traditionS.ecee.
upon Humanistic or Divine precerts....upon
Aborigino American Federalist Anerican or
urban-industiial American ideals and attitudes,

Demonstrate use of holograph as an aid in
delineating environmental specifics and conver-
ting same to more manageable gonsralities.

Demonstrate how to '"fill in" the blanlzs on the
interface sphere,

Teach permutation concept - stress the additional
element of "infinite perspective vuiidities
within environment grid,"

Present slide tape review of the "distory of the
developmant of man, science, technoleogy and
urbani am, "

Disnuss implications abovs porsends for future
eses''post urbanism”, "self-suffrciency trond,
etc.

Insufficient time to cover this important
macerial,

Need for further simplification.

60
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Lesson II: "BOUNDARIES to Boundaries"

Timoa: i mods
Materials: See compendium

Objectives: 1., The student will be able to recall 30% of the
53 existing QUEST terms which relate to defining
boundaries.

2. The student will recognize 50% of the scale
delineator magnitudes for a set of boundary
types: i.e. political, anthropelogical, physio-
graphic, geophysical, bio-chemical, geographical,
ete., ete.

3. Provided with two process systems within a
physical-aocial bourdary complement (i.e.
Standard Metropolitan Statistical Area and the
juxtaposing major basin area) the student will
list 12 systemic similes and 12" brass connectors
relating to said s;stems. i.e., Riverways and
Transportation routes, ets., etc.

L. Provided with a set of boundary magnitudes the
student will perform a global to local grati-
cutgsged reduction via the extraction overlay
mevnoad,

Procedure: 1. Hand out flyer on boundaries and discuss related
theory in usual holographlic temms.

2. Reduce focus from kRlobal graphics re: 8 major
delineators to regional graphics via overlays
and accompany8ng narrative - then reduce to
micro graticules and sheds.

3. Show series of cartoon and headline vignettes
which illustrate the tendency of the media
and textbooks to undervalue the "local"
perspectivs,

i« Relate terms "intra" and "inter" to highways
and rivers,

Fitfalls: futher development of teaching aids

Al
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Lesson III: Study area delineation and introduction to miero
boundary analysis of same

Time: 6 mods
Materials: See compendium

Objectives: 1. Provided with a choice of focusing upon the
water rolated or non water reiated local
human cluster and physiographic divido shudy
areas, the student will elect to study the
water related system.

2. Provided with a list of water related hydro-
historiecal hydro-archeological, googruphical,
hydro-bilochemical and hydro-geoclogicsl con-
cepts concerning the study area c:id an event-
location time place grid, the student will
place respoctive concepts upon the lattice
work with 60% accuracy.

3. Providod with a list of dssign detorsminer and
design control concepts and lse«uwes rulated to
the development and pressont condition of the
study avea, the student will ordésr ©lese under
the follouing factor categories: plauing,
governusn%tal, economic, legel, pcliitical,
engineeoring limitations and social stress,

L. Provided with a list of nemes of the regional
historical movemeonts concernad vish various
levels of secszsion frem broad boundary con-
trol and develorment of lccul wator vays and
related forcod involvenen ts and aozial-
economic dependencies placed vpm owners and
users of said watsrways, ths siudent will
discriminate betwsen those which involve
federal, stato and local powers and private
corporate and individual "rights”,

Procedure: l. Review withh shtudents the glchal and national
system catogories and processcs and tnen
sequentially zoom in on regional aund local
dimensions.

2. Outline the system options open to study and
lead students intlo a seleoction ot uatber, air
and land...in seguence. (Iavolve soasonsal
awarenecss in this prescas,)

3. Outline total water related systcm on regional

and then local level (includes hi storical and
future as well as present).

AP




Procedure:

1,

2,

3.

study area, the student will order these under
the following faector catoegories: nleniing,
governmen tal, economie, legal, political,
engineering limitations and sweial stross.

Provided with a 1list of names of the regional
historical movements concerned with vaiious
levels of secession from broad bouncdary control
and developmont of local water weys and rolated
social-econcmic dependoncies placed upon owaers
ard users of gaid water ways, the student will
dZ~oriminate between those which involve fadoral,
state and lwcal powers and private curporate and
individual rights®,

Review with studonts the global and raticnal
system categories and processes and thon
sequentially zoom in on regional and local
dimensions.

Outline the system options open to study and
louad students into a selecticn of wvaver, air,
and land...in sequsncae. (Involve ssasonal
awareneass in this process.)

Outlire total water related system on regional
and then loecrl levol (ineludes higstorical and
fubture as well as present).

Diasugss historical water related conflicts
associated with regional. and local deieldeoment,
design control, end built-form arrancemeants...
update to p.eaont,

Discuss rationale for confidence over the long
term regarding the future quality of the water
related system, i.e. show slides of rag?onal
and leeal drodiing scone, filmsirip on whlo
River restoration and rinoual project, criicles
ccncerning heavy sequipmoni, aggregsie, and new
methods of landscape rejuveneciocn a;i re stora-
tion, and modcls o good water manay. % from
the earliest days of the technologizal period
to present.

Discuss watesr related asracts of natinnal
design control, Dept. of .lealth and In%ecrior
standards, B.0.C.A. water svardards, otec., and
sequentially zoom down to the local zoanlig
regulations.
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7. Discuss the planning process...show Hawaii state
master plan and Ames proposal for a Mass. state
master plan...relate all to the water environ-
ment.

8. Show the Corps of Engineering slides on popula-
tion and water demand - Show C.B.S. documentary
"Water Famine'.

9. Present material on the history of "Reglionalism
in New England" and riparian legal development.

“Alie
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Social Sci unce ~ Cyecle III
Summative ObJjective

Students will gain an understanding of the regional esonomic
development problems the Brockton area fasces. They will evaluate
the two altern~tive ecmomic futures proposed by the Regional
Planning Council for the area in terms of their environmental and
social impacts on the area.

Pormative ObJectives

l, Students will identify at least two reasons for using a
regional approach in studying and planning for eccnomic
development.

2. Using the Reglonal Economic Base Study and Development
Program as a reference, students will be able to interpret
the meaning of economlc factors usod to describe the overall
economic situation in the region, through the completion of
a study guide based on the economlc base study.

3. Given a multiple choice situation, students will identify
the major findings of the Economic Base Study.

L. Students will list at least five obstacles to the region's
economic development and be able to outline a strategy
for overcoming these obstacles.

S. Using census data and the Regional Manpower Planning
Reports, students will determine the extent and type of
poverty in the area, and will be able to discuss the
relevance of ’'social in r8" of proverty (education
level, family size, et’ . origin, age, etc.) to the
Brockton area.

6. Students will evaluate in writing the principal alternative
economic futures facing the Brockton region.

7. Students will examine in class, at least two case studies
illustrating the types of environmental questions raised by
prospects of economic development in the region and, when
given a hypothetical third case, will be able to prepare
their own predictions of probable environmental and
economic impacts,




-

Cyocle Ill - Regional Economic Development
Cutline of lessons

1. Introduction to concept and dynamics of suburbanization,
with examples of the regional economic and environmental
problems resulting from this process in the Brockton area.

2. Explanation of the Regional Economic Base Planning Study
and instrustion about use of accompanying study guide.

3. Discussion of poverty and unemployment problems in Brockton
and time for individualized work on study guide.

L. or 5.(depends on lab sehedule - this lesson should be done
on 3 mod day). Preparation for seminar discussion on the
state economy.

5. Completion of study guide.

6. Seminar discussion on State economic environment.

7. Review and presentation of case studies.

Idea for further development

The length of the unit should be extended by two days to
insure that students understand the regional economic concepts
discussed in the BASE STUDY and can evaluate the alternative
solutions to Brockton!s economic situation. A technique for
evaluating this understanding is scenario-writing. Students
could be divided into groups to prepare scenarios of proposed
alternative economic futures (a) continued development as a
residential and service center for Boston metropolitan area
or (b) development of an independent industrialized base.
Their scenarios should include discussion of factors such as
land use changes, employment shifts, taxes, expansion of
services, etc. A model i1s provided in the publication
CALIFORNIA TOMORROW ed. by Alfred Heller, William Kaufmann, Inc.,
LosAltos, California, 1971, 1972.

A second recommendation is to reserve the seminar based
on the Globe articles for those students in honors and advanced
levels, who could perhaps prepare a MEET THE PRESS - or - FACE
THE NATION type panel.

Also, in lesson three there is room for further co-ordination
between math and social science sections. In math statistical/
graphing) section, students translate census tract data into
graphs. Perhaps they could orient this work to discover possible
correlations in indicators of educational level, age, labor
skills, ete. to income levels.
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Also, since this unit was prepared the IRC has received
a 2-filmstrip series: "Regional Planning and the Housing
Crisis" by Associated Press productions. The first film-
strip particularly emphasizes the reglonal nature of develop-
mnt questions and is highly recommended for use in this unit.

Lesson I:

Objectives:

Materials:

Procedure:

Suburbanization

Students will identify at least two reasocns for
using a regional approach in studying and planning
for economic development.

Students will be able to interpret the meaning of
the suburbanization process which is changing the
character of the Brockton region,

Students will examine a case study illustrating
the types of environmental questions raised by
prospects of economic development in the region.

overheads
lecture notes

See lecture notes.

Lecture notes on suburbanization

Use overhead-graph of population growth in Breckton.

Question: What accounted for population growth at turm

of century? (Growth of shoe industry.)

What accounted for population decline in
30's-0's? (Decline of shoe industry, WWw II.)
Where did people go? (Where there were jabs,)
Why did population start growing again in late
,0's-50's? What is attracting people back to
Brockton? (building of housing - first,
single-families, then multi-family dwellings)
Why would people want to live here if there are
no Jjobs? (jobs in Boston; people ean commute
to work.,)

The growth of Brockton's population in the 50'sg
and its continued growth in the 60's and 70's
(according to 1970 census reports Brockton was
one of the top ten fastest growing areas in
country) can best be understood if you look at
the trends on a regional basis.

(Use overhead of Boston and Southeast Massachu-

setts communities),

Prior to WWII the Brockton region was an inde-

pendent industrial center - the area we now

call the Brockton Standard Metropolitan Statis-

tical Area was tZéd to Brockten for employment
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and services., After WWII, a period of economic
displacement was evident. Some of the forces
that contributed to this economic displacement
were:

a. decline in manufacturing in Brockton

b. development of new industry in Boston -
128 area

¢. bduilding of Rtes 128 and 24

d. ochange in people's lifestyles - desie
to leave congested urban arsas and move
to suburbs coupled with financial
assistance to do so.

Such economic displacement resulted in the
following demographic and economic shifts:

A. movement of pecple out of city to areas
where housing was relatively cheap, and
within reasonable distance of jobs and
families. Brockton was an easy place to
build - the councilors, zoning board,
planning board, etc. allowed developers to
claim hundreds of acres of land in the
perimeter of the city and to build without
regstriction. Brockton gave the same free
hand to the sonstruction of shopping malls
which came to where the people were.

B. Thus the second phase, growth of service
industries to meet the needs of people -
shopping centers, professional bulldings,
fast-food stores, gas stations, The
expansion of shopping areas in outer
perimeter of city also further added to
the decline of the inner urban area as a
commercial center.

C. The third phase, which we're hopefully
seeing the beginning of - is the movement
of industry-related jobs into the area.
This is a result of the planned industrial
development in Stoughton, Avon and to some
extent in Brockton.

Why is industry moving out of the Boston
area?

a. taxes are high

b. land is expensive

c. wage levels are higher than in other
cities

4, construction costs are high

o. living space for their employees and
executives is scarce and expensive
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Question:

Ansgwer:

The Brockton region, with the exclusion of City

of Brocktons:, has on the other hand, lower taxes,
more land and choaper land, a lower level of
wages, and a more suburban living situation. Also
transportation costs are reasonable, and it is
close enough to Boston to take advantage of
research facilities there. #(Its taxes are third
highest in State after Boston and Chelsea.)

Why are research facilities so important to
large firms?

Recall in Unit II, one of the main purpeses of
any firm is growth - it can do this by oreating
new markets far new products,

These movements can only be identified on a
regional basis and echange within any town also
has an impact on the entire reglon.

For example:

An industry decides to locate in Avon
Industrial Park, but such industrial develop-
ment must promise improved transportation
access, additional suppliess of water, and
sewage facilities. Industry brings more
peonle, thus more housing of low and moderate
income levels which workers can afford must be
supplied. Since there is little developable
land in Avon, developers will seek land in
commnities unprepared or unwilling to control
development. Brockton has been devasted by
this type of develcpment -~ a glance at the
land use map overhead illustrates extent of
lend claimed fer reslidential use. Since there
is little land left to develop in the clty
limits, development is moving toward Easton
and t he Bridgewaters. These towns have
learmed from Brockton's experience and are
adorting stricter zoning and land use control
laws. Some of the neighboring towns have
called moratoriums on gll1 residential con-
struction. If this attitude continues it
will perhaps discourage further industrial
expansion - so a "vicious cirecle” is formed.
Many feel only cooperate regional planning
efforts can "straighten out" the circle and
give some direction to the future growth of
the communities in the Brockton area.
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Lesson II: Reglional Economic Base Study

Objectives: Using tue Reglonal Base Study and Development
Program as a reference, student will be able to
interpret the meaning of economic fastors used
to deseribe the overall economic situation in
the region through the completion of an accom-
panying study guide.

Materials: Coples of the Reglonal Eccnomic Base Study and
the accompanying Study Guide.

Procedure: Pass out coples of the Base Stnuiy.,
Explain the maln objective of such a study is to
develop a clearer understanding of the economio
situation in an area so that informed planning
decisions can be made.
Cutline the main indicators used in the study:

employment patterns

land use patterns

shopper patterns

types of economic activities: manufacturing,
retall, wholesale, services

Explain use of study guids.

Ask students to read the study thoroughly, and
to question freely. Pass out glossary to aid
them in reading.

-70-




Lesson III: Problem of Poverty and Unemployment in Brockton

Objectives: Using census data and the Regional Manpower
Planning Reports, students will determine the
extent and type of poverty in the Brockton area,
and will be able to dlscuss the relevance of the
"soeial indicators" of poverty (education level,
family size, ethnic origin, age, etc.) to the
Brockton area.

Procedure: 1., Refer to census data which s.udents will have
graphed in math section and discuss relation-
ships of educational level, family size,
ethnic origin, age, and type of smployment
to income level.

. 2. Discuss findings of current Manpowser Planning
Report for Brockton SMSA (should be available
from Mass., Dept., of Employment Security,
Brockton office) particularly section discussing
BARRIERS TO EMPLOYMENT,

Discuss which of these barriers can be overcome
by individual or are dependent on astion at
some other level. For example, the 1973

report discusses four major barriers: the

lack of

l. public transportation

2. day-care facilities

3. vocational training programs that matech
skills to needs of labor market

L. mastery of English language

Discuss the relationship of poverty to condi-
tions of unemployment and underemployment.
Explain the concept of primary and secondary
labor markets, and the factors which relegats
certain individuals to secondary market,

Use overheads illustrating extent of poverty
in Brockton area as arbitrarily defined by
three criteria most often used by agencies and
economi sts:

1, 1lowest 20%cf income

2., 1/2 median income level

3. minimum income level established by state
wolfare agency ($130 a week for family of
four in Mass. in 1974)

Discuss the problem of underemployment and
the negative work incentives often resulting
from welfare abuse, Discuss proposed reforms
of welfare system, WIN program, guaranteed
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annual income, etc, as time permits.
Discuss, lastly, the conclusions of phase II
of the Economic Base Study regarding the type
of 2obs expected to be attracted to area.

ses overheads and report)
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Lesson IV: . The Impast of the State Econemy on the Brockton
area

Objectives: Students will identify and disouss the impaoct
of State government on the economic situation
in the Brockton regions through policies of
taxation, welfare, labor compensation, ete. as
examples of obstacles or incentives to economio
development in area.

Materials: reprints from the Boston Globe on Massachusetts
Econquz Mxthg_gna Realities, March 19 to
May e ’ 1973

Procedure: Explain the purposes and format of a seminar
discussion: a group learming situation involving
the discussion of a common concern, Each member

of the group is expected to share his/her per-
srective on the subject, ralsing questions, sesking
to pull together ideas.,

Each person will prepare an article with a partner
for presentation in an informal discussion., Dis-
cuss with class how the presentation should be
evaluated: o¢larity? length? understanding of
relationship to Brockton area? etc.

Ask students to use class time to read article,
decide how team should make presentation, and

to outline article on paper. Ask that outline
be handed in at end of period (in case of
absence and also to help you in evaluating their
skill in interpreting the article).

The next day, allow each team about 5 minutes for
the presentation of the article, and then raise
questions that will generate discussion.
: For example:
h Will the developrent of technologically-oriented
industry around Rte 128 affect the unemployment
situation in Broeckton?

Do you agree with the pro-labor position of the
state legislature? (welfare, unemployment
compensation, etc.)

NOTE: More specific material dealing with welfare,
welfare reform, unemployment benefits and
programs, etc,, should be added er substi-
tuted for Glebe articles. These articles
will need to be selected in advance,
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Lesson V:

Objectives:

Materials:

Note:

Procedure:

Review and presentation of case studies

Students will exemine in class at least two case
studies illustrating the types of environmental
questions raised by prospects of economic develop-
ment in the region, When given a hypothetical
third situation, students will be able to prepare
their own predictions of probable environmental
and economic impacts.

overhead of Brocikton SMSA - 014 Colony Planning
and (1) overlay of river systems and (2) overlay
of proposed route of l-lane limited access East-
West Highway

overhead of outline of crite:la required in
environmental impact statements

Because this 5-day cycle proved too limited for
material projected, this lesson was only
partially covered.

Explain the idea of brainstorming sessions with
class: 'We are going to try to project the
future impact of some of the recommendations
made by the OCPC in their report. This overhead
1l1lustrates some of the categories of impacts
used by state and federal environmental agencies.
After 1 deseribe a possible future event, I +ant
you to call out any possible impacts or prohloms
you can think of in any category. We'll discuss
them all at the end. There will be no discussions
dur ing brainstorming.”

Outline two possible situations.,

a. construction of a regional sewage treatment
plant

b. construction of East-West highway
Divide board space into section a and b
and record all respenses,
Raise questions to prompt responses. For
example in situation (a) can a regional
sewage plant be located anywhere in Basin?
Who will benefit most? least? What kinds
of cooperation will be necessary?

When ideas for each situation are exhausted
spe:id some time grouping responses inte
categories outlined for impact statement.
Ask for discussion of which impacts are most
likely te occur, most serious, etec.

If time permits, have students, working in
smaller groups, repeat this procedure for
third situation: (¢) construction of U, Mass,
Campus in Brockton.,
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Cyocle I1II - Statisties
General Objective: The student will be able to calculate the

Objectives:

1.

2.

mean, median, ari mode and make conclusions
about a range of numbers, Working with
1970 Census of Population and Housing, the
student will apply this knowledge to his
own neighborhood. Finally the student will
calculate standard deviation and place this
material on a bell shape curve,

The student will start to gain some insight
as to what an average 1s - the mean, the
median, the mode.

The student will ealoculate the mean, median
and mode of data,

The student will interpret the mean, median
and mode of data.

The student will state the purpsnse for finding
an '"average'. .

The student will apply the meaning of the
relationship batween the mean and median to
his own neighborhood.

The student will calculate range ar..i st.:dard
deviation.

The student will be able to graph a normsal

curve after finding the standard deviation and
mean,

The student will be atle to state between what
two figures 68% of the values center around.



Lesson I
Title: An Introdustion to an Average

ObjJectives: 1. The itudent will start to gain insight as to
what an average is - the mean, median, and mode

Time: 2 mods

Materials: filmstrip "Descriptive Statistics" - part 1
overhead of A and B soores

Assignment: Read Chapter 2 in How to Lie with Statistigs
Procedure: I. Review statistician's Job
l., collect data done in Cycle II
2. organlze data done in Cycle II
3. analyze data we're going to do
L. make conclusions
II. Show filmstrip

A, Review what filmstrip said as far as the
calculation of the mean, median, mode

le Mean = g‘_gc_
N *

2. Median = middle figiure - put in order
first - 1f an even number of terms,
take the middle two, add and divide
by 2.

3. Mode = mest frequent - if 2 modes =
bi-modal

III. Put up overhead of qulz scores and have them
find mean, median and mode.

IV. 1If time, see if anyone picked up what con-
clusion can b¢ made according to the film-
strip.
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Lesson 11
Title: What does the average mean?

ObJectives: 1. The student will caloculate the mean, median
and mode of data.

2. The student will interpret ths mean, median
and mode of data.

3. The student will state the purpose for
finding an "average'.

Time: 2 mods

Materials: overheads of class scores A & B
carbon copies of range of school year completed,
average lncome, coliform counts, test scores

Assignments: finish 2 earbon coples

Procedure: I. Review formula for finding the mean, median
and mode.

2. A. Tell what they each mean
II. 1Introduce formula of weighted mean

A, If mean 1s greater than the median you have
a few very high secores pulling the rean up
and the numbers tend towards tho lcw side
of the mean.

B, If the mean i1s less than the median you
have a f'ew very low scores pulling the
mean down and the numbers tend twward the
high sids of the mean.

III. The Mode

A, has very little value sinrce there may be
more than one, or the mode may be an extreme
and no whevre near the others.

IV, Problems

A, Refers to a scale - put = weights on
either side, now place a 1 1lb. weight on
one side and a 10 1b weight on the other
side. The mean remuins the same but it
weighted down on c..e side.
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V.

VI,
Vil.

Homework

A, Pick up places in last night!'s reading
assigninen t where mean, medlan and mode
relaticnship occur,
1. What happened to the company incomes?

Students should ask "which average?"

Purpose of an average:

A. To find one number to describe a set which
all the numbers tend to center around.
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Lessoa IIl
Title: What's My Neighborhood Like?

Objective: The student will apply the meaning of the relation-
ship between the mean and median to his own
neighborhood.

Time: 2 mods

Materials: 1970 Census of Population and Housing overheads of:
census tracts of Brockton, Mass.
pH-2 of census taacts
H-5 of census tracts
H-1 of census tracts
P-1l1-12 of census traots

Assignment: None

Procedure: I. Have the students find out what tract they
live in.

II. Pu page P-1l1l on overhead -~ explain how to
rsad page.

A. At top of pege point out the mean income
and median income of each family.

1. Point out 5106 mean is higher.

a. & lot of $50,000 + where bulk of
incomes is below $15,000

II1, Compare the mean value of their homes to
median value.

A. Also compare uean and median gress rents.
l. p. P-11 and p. P-12 bottom

IV. On p. H-2 are median ‘values and on H-5 are
median gross rents.

A. Have them find their own.

Be Determine what tracts have sizesbls
differences.

V. See if they can find any more mean and
median values,
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Lesson IV R
Tiltle: Finding Standard Deviation
Objective: The student will calculate range and standard

deviatione.
Time: 2 mods
Materials: Overhead of: how to do standard deviation
¢ 8scores A
" scores B

¢! Make sure thev have carbons they did
two days ago for M-M-MNM,

Assignment: Read Patterns in the Sand p. 227-233
Do p. 23i. and 2a, b, ¢
Find standard deviation for 2 carbon copies.,

Procedure: I. Show overhead of 2 sets of numbers
A = 5:5:6’8s9s9s10s10’10
B =1,2,3,4,8,10,10,11,12,19

A, Ask students to discuss what's different
about 2 sets of scores.

l. Have them fird M-M-M of each.

B, Review reason for finding an average -
one number to desoribe a set.

1, If 2 sets have the same average and
are different then the averags
doesn't clearly describe what the
set 1s doing.

a. Have the same center point but
vary er deviate differently so we
need some other method.

II, Introduce rangse:
Range A = 10-5 = 5 highest - lowest = range
Range B =19 - 1 = 18
A, But thess only deal with extremes - suppc..2.
we change A = 1,5,5,6,8,9,9,10,10,10,15
we still have a mean of 8, the numbers are
farther apart and the range now is 14 -
much closer to that of B,
ls This isn't really clear either so we
have Standard Deviation.

IV, Put on overhead on how to find standard
deviation.
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A, Have students copy and memorize,
Standard Deviation:

1. Find mean of the number.

2. FMnd the difference between the mean and each
number.

3. Square each of these differences.

l,. Find mean of squared numbers.

5. Fnd '~ of the mean in Step l.
i*‘?-',n?: ‘ifl?ﬁ

V. Now have studenéhbaloulatetﬁ* for set A and Set B,
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lesson V
Title: Normal Curve

Objective: The student will be able to graph a normal curve
after finding the standard deviation and mean.

The student will be able to state between what two
figures 687 of the values center around.

Time: 2 mods

Materials: Overhead of: histogram
¢ normal curve
¢ normal curve with percentages

Aggignment: Study for quiz
Procedure: I, Show overhead of hlstogran and normal curve.

A, Review histogram: where heaviest frequency
is the highest point of the histogram - in
this case -~ the center

B. Draw the midpoints of the intervals and
connect then we get a normal curve or bell
curve.,

II. Show overhead of normal curve with # and have
kids copy 1t down,

A, Explain how the mean is the centar and
each line is one standard deviation
length away.

III., Review finding standard deviation.,

IV, Tell students that approximately 68% of the
scores will glways land between *+ / S.D. of
the mean.

A. Now the students can spread out the
numbers for Sets A and B.

B, Explain difference between a long, slim
curve and short, fat curve.

V. Have them do normal curves for carbon copies,

Follow up: Arrange work with census tract more carefully -
could easily spend 2 days on it.

Find more relevant examples (maybe again - futuristicni’

Maybe kids could take their own census., (a classroom
or his neighborhood.
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General Objeotives for Cyole III )
Summative

Provided with a Water Quality eriteria handbeok and a water
sample, the student will analyze and sample for any single para-
meter for which he has acquired the necessary technique and will
produce & one paragraph summary relating to the scologleal
implications, the eoconomic implications and the legal eriteria
implications relevant to his analytical findings.

Provided with a series of analytiecal readings from the
local reservoir, Flag Pond and the Reserveir at Silver Lake,
the student will order in tabular form the various findings
under the various categorical sampling locations.

General Objectives of Overview = Cyele II

The following outlines in a gensral way, the objective
focus of this cyecle.

To broaden the students understanding of the use of the
equipment he was introduced to in Cycle I.

To develop further understanding of the 12 basic legal
standards for the eight classes of water.

To develop an awareness of the geographic elements involved
in analyzing environmental problems; l.e., miero to racro
geography concepts will extend over the range from the miero
geographiocal analysis of samples obtained within the 600 acre
D, W. Field to the samples obtained at the Silver Lake facility
(14 miles away) and the Sewage Treatment plant facility 4.2
miles away. It 1s at this pec.nt that the student begins to
learn to evaluate his environment ln terms of cthe QUEST
designed expanding time space grid schema by moving from a
geighbcrhood land use focus to a "related munleipal facilities"

oCuS.

To synthesize the concepts learned in the orienteering
section with the water geography concepts introduced in this
section in accordance with the philosophy of the "expanding
learning model" mentionsed earlier.

Specific Cyocle III Objectives - Behaviorally Stated
1. Provided with the necessary analysis kit, a water sample
and the water pollution control criceria sheet for the eight

basic pollution parameters, the student will classify the
legality of said sample with 60% accuracy.
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2. Provided with an unlabeled gﬁyaiogruphio map delineating
the basic aspects important to Brockton area water supply and
water quality, the student will label said mag and interpret
supply and quality eentrol factors for specific locations with
70% acouracy.

3. Provided with an analysis kit that the student was
"intreduced" to in Cycle I and a water sample, the student will
demonstrate that he has improved his ability to work efficlently
and acocurately with said kit by determining pollution values to
within 65% of acouracy and by correoctly answering 75% of &
series of questions related to the respective analysis.

4. Provided with a statement whioch requires that the student
understand the effects of adverse land use practices upon the
quality of aquatic ecosystems and economio systems within
specific and important macro and micro basin lecations in the
greater Broockton area, the student will answer a set of said
questions with 65% acscuracy.

5, Provided with a list of correct and incorrect statements
relative to the geo-environmaental relationships that exist
between D. W. Field Park and surrounding regional facilities,
the student will discriminate between the correct and
incorrect relationships with 657% acocuracy.

6. Provided with a set of hypothetical local water environment
data, the student will create his own symbol system and scale-
boundary portrayal svstem relative to said data,

7. Provided with a drawing gf the materials used in the basic
abiotic and biotic analysis (i,e. Hach and Millipore and
LaMotte) the student will name said materials with 60%
accuracy and describe their respective functions.

8. Provided with a diagram of the principal parts of a Hach
kit, a list of correct and incorrect statements describing
their purpose and funection, the student will disecriminate
between the said correct and incorrect statements with 60%
A0CUracy.

G, 0Given a series of statements regarding basic asceptic and
procedural techniques of using the Hach and Millipore equip-
ment in analyzing water, the student will select the one
correct statement in 70% of the test occasions.

10. Students will be able to answer correctly 70% of a series
of qwe stions dealing with the relationships between water
supply and sewage treatment problems in the D. W. Field Park
area.

11. Provided with a Millipore apparatus for determining the
number of total coliform per 100 ml in .1, 1 and 10 aliquot
samples, the student will determine the true cuvlony concentra-
tion with 95% accuracy.
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12. Provided with a list of terms and processes involved in
water and sewage treatment, the student will differentiate
correst form in 607 of the sases.

Student will corresctly (807 or better) label the essential
stages of local water and sewage treatment.

13, Given a series of petrie dishes whioch have produced
varying numbers of coliform colonies under varied dilution ocon-
ditions, the student will calculate colony density per 100 mls
and alassify the water as 4, B, C, D, or E,

1. Provided with a Hach Kit, water samples, and a QUEST
designed outline of procedures for the introductory analysis
of three chemical constituents, the student will determine the
P.P.M, value of said constituents (using the spectrophntometer
with 60% acocuracy.)

15, Provided with Table 4 of the 'Water Quallity Criteria for
Coastal and Marine Waters in Massachusetts'" and maps showing
land use in the viecinity of D. W. Fileld Park, Silver lLake,
Monponsett Pond and Furnace Pond, 80%Z of the students will
select the coliform and chemical constituents aspects (# L and
8) as two of the primary parameters to consider in relation to
evaluating positive and negative a