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- an mtroduchon to the . L o | -
INVESTIGATING YOUR ENVIRONMENT SERIES
N _'._ » Making declslons about the management of our environment becomes a little easier if we underStand what makes up that

envnronment and how our actions affect it. The processes and techniques contained in these investigations enable people
to examine different components of the environment and help them to understand the reIatlonshlps among these com-

ponents . . : - 9

- -7

. . The 1nvest|gat|ons encourage- partlclpants to observe then' surroundxngs and to collect record, and interpret data Facts
< . and figures are collected as-a means toward gaining a ‘deeper understanding, not as an end in themselves. The questions ,
. " and discussions are deslgned to elicit maximum response and irvolvement from the participants and to eliminate lec-
turing and show-and-tell activities. Each lesson plan provides a framework within which succeeding activities and dis- -
cussions build on what has been learned before, leading the participants to an understanding of environmental relation-
shlps A knowiedge of these’ .elatlonshlps provldes thet basus for better understanding of envnronmental problems ands ..
- their possrble solutions. - ] - -~ ) .
One of the goals is o help individuals develop the skills and motivation to lnteract.WIth their envuronment at meny }
dsfferent levels. The materials {lessons and tasks) in this series are designed to contrlbute to that goa! because they allow
’ partlcnpants to investigate the envrronm°nt by: ' - :
- CoIIecting, recording, and interpreting information about different parts of the environment
— Applying these interpretations by analyzing physxcal social, and economic |mpacts on the environmentin a
‘ varlety o7 situations. :

rd

The Iesson plan for each investiga:lon has seven components: . .

T | , S @ o -

N "+ — Suggestions for setting theistage J ) ~ . . '
Individual or group activities - ) ‘
Task cards for some activities : . . L . !
Charts and tables to be used in data interpretation : "
Suggested ‘questions and discussion points
A statement of antlctpated behavioral outcomes
List of equipment needs.

| 2 B T I I

.

- . - -2 . ) . : .
The main framework of the lessons is the Interpretation of'_[,)ata__Process. This process has been adapted by:permission
_ from the course, "‘Development of Higher Level Thinking Abilities,” 1968, Northwest Regiona! Education Laboratory,
* * o Portland Oreg. The course deals with thinking tasks concept formatlon interpreyation of data, and the apphcatlon of

these data as defined ia the parent materxal

This lnterpretatlon of Data Process used throughout the lessor: plans, allows people to ‘make thelr own interpratations
about the environment using the observatiois and information that they collected lt involves four basit; types of ""tasks.”

BNl

TASK . " RESULT S

~ Open - A : Produces a large body of data*

Allows everyone to participate

- Focuj . ‘ o ’ . Zeros in on the topic or topigs 1o be investigated

v N : A 2 \

. Investigating Your Environment Series 4
. - - Forest Service, United States Department of Agriculture
I _ T Revised 1978

.

Q R ) . _
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- TAS'S - . B A I ' ' .
— . v R - .
— Interpretive . Looks for contrasts and ¢« - ~+1% =t rauses and effects; and other re-

lationships between the foc.

- Suymmary : S Ailows gfoup to summarize i <., /28 -

" Task cards are an integral part of each investigatibn and are important {Jecause'they:

Promote small group interaction and dat.a collection -, .. £
Allow for individualized study ’ T~
Aliow for people with different levels of ablllty to participate at the sanw tune

Are success oriented o
Place responsibility for learnzng on the participant rather than th° teacher ‘ R
Some'%f the interpretive tasks use charts, tables, and other factual material as a basns for making mor ccurate interpre-

tations of the data collected. This can further place the responsibility for learning on the participgnt an- allows the I
teacher)or leader to faciliate the activities and learning experlences even if he or she’i is unfar;l_l‘.er wrth the material.

-

v

The summary questlons -and discussions at the end of each "task" and each Investlgatq(,n are among the most omporta,ot ’ g

aC"!lVltles They a2 desngned to: M . o ) /,’.v L R ’
- . . v:.’,.‘,‘ v
. — Allow each person to contrlbute to the group's understandlng Bt
~ Allow each person tosummarize mto generalizations or cong :m..al ideas the data they have collected and
interpreted ’
- Allow each person to analyze the processes z1d methods u'sed by the group to coilect, interpret, and summar- .
ize data. . .o i L

This process can become a valuable toot by: . ' v

e [

.- Do -!op.ng environmental |nvest|gat|on that allows grou'Js to pool their skills and knowledge in colIectnng
‘and interpreting their own inforrnation /' )
— Giving a group leader a way to dentify whe/e the group is in their level of understandlng of a topic
~ Aflowing everyone an opportunity to participate a¢ their level of interest’ and motivation
— Allowinga group to work .tOgether in proflem- solvnng ‘situations ’
. — Allgwing the group to summarize its own findings, values, and feelings before comparing them with- other
groups, specialists, or professuonal op}'uons - . o

v

.

Ki

Conductmg an Investigation

The lesson plans are self-explanatory, although there are some aspects of the overail process.that need to be em-
phas:zed - ’ ’ -

Preparation, ;
- 1. Seiect the site and dry run tr/e mvestrgat.on on the site. . -
2. Plan t0.pace the session so that each activity can be done well. ’ '
3. Use the lesson plan as a guide, espeosally for the questions and the dlscussmn perlods Once the plan has be-
come familiar, do not hesitate to refse itas nec‘essary .
4. if there will not be enough time to do an entire mvestlgatlon decide in advance whnch activities should be ’ :
omitted. Do not become trapped into movmg so quickly that the participants are provided data rather than beingal- = - )
lowed to collact it. Always allow ample time for thé summary questions.
5. Make sure that there is enough eqanp'nent and that it is in working order.

ERIC
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. Beginning - - S T e
. ) . . . ; . . i - =& * , .
1. Set the stage for what will happen durlng the session. Refer to the introductory paragraphs in each Iesson ST
.- k . 2. Before leavxng for the study area, have the participants discuss what effects the |nvest|gat|on itself may have on

4 ' the environment and possible hazards that may be encountered. l
3. Arrange for checking out and returnlng the equipment. Usualy it is best to have one or mor} partrcnpants do

. “this. , . .
Implementation ’ ‘ .o T p . S

. e e

-+ 1.-Besure to give clear-directions. Do not be reluctant to read or write directions. Experlence has shown that ad

I|bb|ng instructions oftén changes and confuses the meaning.

.2. Listen to what the participants say and accept all their contrxbutlons :

- 3. Refocus on the original question if the dlscussmn digresses, , r

4. Allow adequate time for the final’ summary and discussion..lt'may take s much as one-half hour, This discus- -
sion is extremely important because it concentrates on th\a application of what was learned during the'i |nvest|gat|on '

5. When appropriate, discuss how the investigatiog, can be used in classrooms or on schoolgrounds, and especially
how environmental studies can be integratéd into various subject areas in the school curriculum. . -

6. Consider using the summary discussion as an evaluation tool.

Conclusion o a LS
1. Constantly be alert for opportunities to expand, adapt, and improve subsequent investigations.
2. The iggas and activities presented in these teachlng materials wiil come to life only as you try them, modify
them, and improve* them to fit your own needs, style, and sttuatron - -

Al} of these materlals are for publlc use and may be reproduced | wnthout prior permission. They were developed by
many people from many different groups who shared)sﬂbjectlves of bettet environmfental education through |nvolve-
ment They have been successfully used at envuronr(ntal education workshops throughout the country.

o
. T

Specific materials and ideas in this packet are used with the permission of:

.

Oregon and Wash)ngton Envrronmental E'ducatlon Group .
Northwest Regional Education Laboratory, Portland, Oreg. , ’ .
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D ' . alessonplanfor . - _ S ¢
. ' ’ ' 2 ’ . N .. .
' _* APROCESS AND PROBLEM-SOLVING APPROACH TO ENVIRONMENIAL. EDUCATION

Set the stage for this session by reviewing qutckly what will-take place in the allotted-time. For example, "In this ses-
sion we will identify some techniques and-processes for group problem-solving. "We will then use these processes to
*solve a couole of problems and dlscuss their values v . _ ) N

I. " SOLVING A PROBLEM THR_OUGH(GRbUP INTERACTION

Have audience arrange themselves in groups of six, or group chairs this way ahead of time. Pass out the "Bits
. - of Information’’ problem, one bit of informatio@ to each person, {Use one of the problems at the end of this - -

lesson plan.) : i ' 3
Tell-the groups, 'There is a problem to solve; you have all the information in your group needed to soive the
problerm. The only information you need from the facilitator is printed at the top of each bit of info'rmation. .
it says, ‘Although you may tell your group what is-on this sheet, you may not pass it around for others to
read.””

. .-

Repeat instructions again to the whole group. If ple tell you they don 1 understand just repeat the instruc- -
taor\s After about 5 minutes into problem pass :L%\gaper and ma:ksng pens. Write on board

At

-

: , : Trust " .
. . ‘ v . Visual Display S e
- ' ‘| - Matrix (chart), .

Tell audience, "'If tha words on the'board and the markers and easel paper passed out to you can help your,

’ ) group solve the problem please use them.” . ‘

o As groups finish the problem, they may ask you for the right answer. Refer to the bat of inforrnation card held

. by one member of their group that tells them there is only one right answeg and they can prove it. Ask ‘them to

e verify their answer with another group. The purposé is not for the facilitator to tell a group that they are right
or wrong, but for groups to develop trust in their own ability to solve problems and verify their findings.

Questions and Discussion * «

- 1. Afterall groups‘have fioi‘s\hed the problem (20-20 mihutes maximum), ask the following questions:

a. "What kept you from solving the probler to begin with?”" =~ . ' . ' S
b, “"What helped you to solve the problem later?”’

2 ""The people who de\reloped this exercise. felt that it contains elements of involvement that most groups go

through to solve commion problems They hypothesized that the following things would take place durmg

the problem-solvmg exercise.”” Write on board: o
] _ . Trust _ - N
e ; o L T , Ritualistic listening I e
: : : Real listening . ,
- -Vision
-Space
-Noise .
- . ‘ T . L ' * Inves:igating Vour Enviro&ment Series J
. - . Forest Service, United States Department of Agriculture
' . Co . : Revised 1978° ot
. 'ﬂ» LI " .
. N . 6 ) .
. -/ k) Y
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people. You must trust that the facilitator gave you a solvable problem and that others in your group are

. . . \ ’ G
a. Trust-ltis dlfflcult for problem-solvmg to occur if. people do not trust or feel comfortable wn.h other ) . ‘
: commumcatmg the |nformat|on they have. ' . - -

, b. Ritualistic Iistenrng This i$ a kind of polite listening because the data or mformatlon offered has no rele-*
vance. at that tlme Many speeches, mtroductuons etc,, are often Irstened to rltual isticaily.
- ¢. Real Irstenrng When real problem-solving begins to take place, the kind, of Irstenmg going on is very real
because the mformatlon shared begins to'mean something. People interrupt to say, "Please repeat that.”

When real listening bccurs, three things will change: . . -

VISIOI‘I Partlclpants will begm real listening by really Iookmg at other people and constructing a
vjsual d|splay (wrltmg data in a common pIace)
Space - Space factors will change:
People will usualiy move closer together,
. People will sometim@s change places or move around the table. -

- ) -

No'se The noise IeveI wnII go up- when groups start workmg together.

’ e RN

. 3. “Usmg th|s type of actmty at the beglnnmg of a sessron can be important for severaI 'easons b

’
a. It can be used as an |ceDreaker.w1th a new group. C

v

-~ . " b. The problem could not be solved witHout the contributions'of each person in the group.- °
’ M . s . -
c.. Peaple feel more committed to a session if they contribute by saying something, the earlier the better.”

a

. L . Y
. d. It's casier to talk to each other in a small group than to talk to one instructor in front of‘a large group: . ' q

e. This exercise iilustrates that each person in-a group brings information and skills‘that can b@ used by the
entire group to solve common problems. The preces of paper representad :the |nformat|on and skills v
that each. of you brought to the group, : :

£ . . . - LA
. 4. "We will be concerned'in this workshop with providing ways for each person to contribute knowledge,
i information, and skills to the solving of common problems, The content and activity itseif are not always-
the most 1mportant—what is important is the"dea that you can uﬁe dtfferent techniques to get oeople
talking to each other and contrnbutlng.as a group !

< . . ) -

5. “None ofusisassmartas_ all\of us.” Put up a chart with this printed on it or write this on the board, - . :
" OBSERVING AND CLASSIFYING TREE LEAVES .~ . g o o

Questions and Discussion
“Le\s transfer some of the problem-solving factors to another activity.” Distribute six d|fferent tree specl-
. ens, a dtfferent one to each person in a group.

. "“Take your own Ieaf specimen and lnok at-its obselvable leaf characteristics. Slnce we are Iookmg at , /
observable characteristics, we won ‘t be concerned with the name of the speclmen " : '

‘3. After.a minute, have each persan share the observable charact°r|st|cs of his or her sample with other mem-
bers of the group (about 4 mint tes). . ' : :

v

. "Now each group put alI the Ieaf specimens into two piles,.on the basls of the ma;or likenesses and dlfferences \
_of thelr leaf characteristics. Write down one cr|ter|a or reason you used ta.do it.” . - ‘ : e
. 3 N T - . .
' . S ' ' -
‘' EE-2 ( : v .
4 ; . L'y .
‘@ ) .
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’ T ‘i Ask each group to tell the criteria or reason used. List them on the board Examples long vs. short, round vs.
¢ L flat, etc. .

. ot . . '\

i ”Your next task is for each group to construct 2 classification key Construct the key us|ng your own cntena
as a starting point for'putting the samples into two piles. Divide each ..ule into two more pilés of samples '
based on the major likenesses and differences of their leaf characteristics. Contlnue dividing pites-until you
S _have onIy one specimen left in each pile. This i is one: vvay to make a key— you may want to use another way."’

7 Gwe each group a _piece of paper and marker Tell each Group to construct its key S0 everyone can see it.
As you explaun ponnt 6 draw the key on the board, e ‘

1

fTree Samples {6) ]

. ) ' ’l g . - L l\ ; . 1
Samples (4) ' ; L Samples (2)
_Criteria- |- b - . Criteria .
— i ) : " i L
1Samples (3)|" - ~ 1 Sampte (1) | - ['Sampte (1) Sample (1)
. .- [ Criteria .| © ,. .- Criteria o - |_Criteria’ t_Criteria: ,
Sample (1) Samples (2) . " . S ' -
. Criteria _ Crl#sria B ' ) '

- - [Sample (1) Sample. ]| = ’ IR t :

. il COMMUNICATING ABOUT THE TREE SPECIMENS - L ’

) "Now that your group has fnnnshed select one sample, and using the words in the key that describe that sample
C e write a description of it in sentence form Print th|s instruction on tie board

’ » Ques‘tmns and Dascussnon o : o " ' . o | ' . N
- T . T / . Lo
. . ,

1. (After most of the groups have finished wntlng the sentence) “One person from. each group réad your group’s
_ ' descnption and the other groups hold up the cample they think is being descr;bed The other members of -
: o . the group whose description is réad should check to see if the other groups se/lected the right sample. - You

. . may have to ask people to-hurry 50 as not to drag out this part. It is |mportant however, for each group to
e ' - read its descnptaon : .

L 2. (After all descriptions have been read) ”How could we use this classification actuvnty o nmprove cummunica-
: tions among people?”’ (Form commlttee common vocabulary, etg.) ) .

LT3 “What else can we do wlth this key?” , ' _ LT
: Sample responses ' '

. Y .
W

a. Demonstrate ablllty to use the key by addlng a8 new tres sample. Have addmonal sample to pass out to
each group to see if it fits |nto ‘the key '
’ ’ " b. Describe the difference bﬁtwean the key you make anc! zangther one. "Change keys with the group next
to you. See if you can match up the samples and then compare the two keys

5
o

\ .c. Take the key outside td use it in- find/ng t/re trees or add/ng new ones. Thls can be security for teacﬁer
Lo and student— the student builds a tool arid develops a skill in the classfoom ard gets touse that tool and

* skill in the outdoor classrgom. The teacher doesn’t need to know the names of trees to provnde a mean-
- ingful learnung experience for the student ” , ! L ; .
. - . } K -
. o o . What do you know abouf the speclmens now that you dld not know when we started? We haven’t even talked
R . - ., about names of these trees yet. Names ngay not be lmportant to begln with. This classlflcatlon precess aIIows
L us to become familiar with the observable characteristics of the specimens. Now We are ready,i to use other
O~ - : - .written or picture keys to assoclate our descriptions w:th others and to find a name that society has given the’

AN
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trez2.”” Use bouks with pucture keys, such as Trees to /’now in Oregon and Wash/ngton andlmportant Treesof .
Eastem Forests, which usually are available at the loca: Forest Service, State Forester's Office, or book stores ‘

IV, _ DESCR!BING CURRICULUM RELATIONSHIPS-WITH TREE PARTS . ‘ (Optional, depending
- - . on nzeds of group)
. Questlons and’ Dlscusslon . ' ' )
1. ’?What otheﬁ parts of‘trees car, we use 10 classify?’’ List as i:oiump Jonthe blackboard or easel paper.
2. “Inwhat curriculum:areas can we .'use these parts of trees?” List as colur_nn 2, -
, .

3. "What are some exarnples of how they.could be used7" Llst as eolumn 3.

T . ! . ’ b
BRE YY) S . o (2) . ’ ' {3)
. PART OF TREE ~, CURRICULAR AREA USED : HOW USED ]
. : S ; © {Art, Math, 8.5, Sc.etc. ) o S
+ 1 (eg.) Bark . ) Art ‘ . Construct mosaic
"' Shape . ' ' . ’ Classify different
Leaves o -, o ' textures, compare -
‘ Branches . . . : , - texture, patterns
) ' Wood. | L S ‘ ) and designs of
- © " Cones T ; . different kinds of
etc. - . e o bark _ .
4. "Many people feel that classifying is strictiy a science process, and can't or shouldntt be used in other subjects
We have just dlsproved that theory by showing that we can classnfy dlfferent parts offtrees and use them in ,
many parts of the curriculum.” . . . = ‘ : f
L * B. "What other thmgs in the enwronment can we c|assrfy (for example shoes people locks communities, and
/ anlmals)7” _ : B . : _ S
6. -(Optlonal depending on time constraints; 10 minutes) Have each group select a group of objects in the ‘
immediate environmient and devélop a classification key about them. Share results.
" V. . DESCRIBING .‘VALUES AND PROCESSES : . _ : .
Pass out'this lesson plan and:have groups do Task A {about 10 minutes). !
’ .jTASK-A'.(pairs or smali groups) : ) . o ) . R
+ 1.Describe the values of classifying things irk the environmeﬁ.t. .
\. “2.Give ar, example of the use of classificatior as a tool in en\}_irongnental management. :
| Questions and Discussion : o S »
- . s ., N . 7
1. "What are some values you've listed or falked about?”” Sample responses might include: Because of group
*interaction you often look at tings in a different way; it simplifies our information gathering and facilitates . _
* retention of knowledge it is useful for prevnous history or future p[edlctlons we each looked at it from our
ot . ) ‘owh, frame\of reference. :
[\ ‘e
e - 2. 'What are some examples of the use of cIassnflcatlon as a tool in. envuronmental management7"

’

R . -

EE 4

ERIC ™
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‘3. Have groups turn to Task B and discuss in groups whu.h of the processes Ilsted below were used SO far in the
© session (about 10 minutes). :

a

-

~NF

.

TASK B (Smal! groups)

Mark the processes used in this activity and giye an exampio of how they were used.
. . 4 (%

PROCESS |

’

EXAMPLE OF HOW USED

-\(tastmg, 1zeling, seeing, hearing, smellmg, etc ) to

OBSER VING: Learner uses several of the senses

collect data about environment. /7

MEASURING Using standard units of .rheasure and
“inveénted” units to determlne quantity, quahty,

~and_extent. \

v

i CT.ASSIFYING After determining similarities and’

differences, learner places obqects ideas lnto groups h . i
or categones ’ : ' :

I'FERRING: On the basis of collected dat? and. i
observations, Iearner can determine some possible
reasons for observation. . \ o

.

- J . \ -
PREDICTING: On the basis of current data and
expevience, learner forétells future evants, con-
ditions, etc. e

Pl

COMMU'\JICATING Lear7’er can present infor-
matuon and ideas to others.in verbaI and ‘nonverbal
‘. forms.

.

N

* preliminary experience and inferences,

FORMULATING HYPOTHESES: On the basis of
1ces, the learner
establishes the direction for fur'fher inquiries.

'EXPERIMENTING: Learner seeks to find
answers to an unsolved problem through various
methods of tésting, data collectlon and inter-
pretation.

INTERPRETING DATA: Collectéd data are
organized and compared with previously verified
data in order to determme meaning.

N

¥

A

"I

O

ERIC
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This list was(adapted from materials developed by the American Association for the Advancement of Scuence
for the Prolect AAAS Commission or Science Education.

SUMMARY

1. "In what ways were the six bits and tree classification ativities similar?”’
: i o .

2. "What did we find out about problem-solving techniques in this session?*’



Lo A . B
. N +

. 3. “How can we summarize our discussions and activities?” - . ~ B

4. "The things we've just done are typical of the processes that we will use here. Although we will be investigating .
" one environment, thie same type skills and processes are transferable to the investigation of any envnronment " ' )
Y A 4
5. "I’ hése types of skills: and techniques can assrst us in setting up problem solving experrences for people to
learn more aboutthelr role in the management of thelr envrronment "

] ’ .-

6_._You may- w/ t the partlcrpants to evaluate the sesslons by wrrt:ng how they felt about the session, ™
vil. someoe EcTIVES - . N\ |
Behavioral Ootcome in Knowledge - - ' o . T ' \\. _‘ o . . - "
- 1. Asa resuft of this session, each participant should be able to: : I _ ) ,‘ C // "
) \ . a lde'ntify at least sik factors tnat take place within a group to make it work more effectively together. Lo
| \Identlfy and describe nine processes and their use in environmental data collecting and interpretation,

and problem-solving.-
|

" Behavioral Outcome in Feelings,

wareness, Values, and Action ) .

2. Asa result of this session, each participant should be abie to:

a. Descrlbe the values of classnf ing things in the envnronment

-

b. Descrrbe the vaiues abd gwe € amples of.the use of cIasslfrcatnon asa tool in envrronmental management.

SR c. Descrl/be how this problem-sol&ung process can help people work t.Ogethef better. . 4 . .‘
vm eouwmem NEEDED St ' S i N
) . : . ) |
Blackboard andchalk or easel, newsprint, and markers LA A :

Enough er Bits of InfofMmation problems cut up for the small groups [
, Tree leaf samples in sets of six for the smali groups. - . | _ . ‘
) Optronal‘, Prctu\re keys, such as Treés to ((nowm your LocalArea S . ) [ -

.\

Q . . C ' o '\“- : ) ‘

Rlc: e
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"SIXBITSOFINFORMATION“PROBLEM o T

' Pt , ' - i Printed byperm:ssfon of Mlchael G/ammatteo, Ph, D T
PR You may tell your group what is on this s//p, but you : You may tell your group what.is on th/s sllp, but you may

may not pas: it around for othm to mad : not pass /taround far others to read.-. e s

Information . N

All teachers taught at the same timz and exchange:!
groups at the end .of each perlod

Each-»teacher liked adifferent group best. Each teacher.
taught the group he liked best durmg the-fourth per:od

| Carl was the team leader for tne mtermednate unit.
i

'Information ‘

) Dottle taught the Freewheelers durlng the second perlod

The Jnts had three more members than_the Aces

-

The Jets had. Agnes for a teacher durmg therr._thrfd period..‘

-

B] " l' ) h \\ .
You may !l your group what i: on this sllp, ‘but you
may not pass it around for otheq toread. . .

T, —_— . N

’ Information )

T team Ieader taught the Buckaroos durmg the
"'st petiod, . . .. t).
Working out a'schedule was difficult because Car) aﬁo

" Dottie wanted Edward to. work with them durm/g“the
same per:od ,

0 .
o

', Edward'and Frieda could never agree on whlch group
vo)as\ewest to handle.

: not pass it around for others ro read.

Bl s . . .
You may-tsll your group what is on this shp, but you may

R

Information’ R e

four periods of the day.

. Each teacher taught every group durmf one of the f|rst

i

' Durmg the first peruod‘Agnes taught the Aoes

e

Of aII the groups, Bob hked best'to work wnth the Aces. :

o 1
'

- B,?
Yoy may tall your group what iswon this :iip, but you
may not pass it around for cthers to read.
. . C

" Information , .
AY

Your group members have all the information’ needed~
to find- the answer to tha followmg questnon Only ohe
answer is correct You can prove it. .
IN WHAT SEQUENCE DID DOTT_IE TEACH THE
VARIOUS INSTRUCTIONAL GROUPS?
Some of the information your group has is irrefevant
and will not help solve the problem.

Bl

You ma.y tell your group what is-on tiis sllp, bit you may

not pass it around for others to read. i

Information

The Howell Elementaw School Intermedlate Umt had

“four teathers, two teachers aides, and four instructioial
~groopsof‘n{1dents ? :

B . , .
Each mstructuonal group had chosen its own name. - -
¥ o . .

“

-

&
EE-7

<.






“#SiX BITS OF INFORKATION"” PROBLEM
“Printed by permission of Michael G/ammasteo Ph.D.

what i on tb/s slip, but you .
[ 4 omers to read

- ' N

or a teacher during the third :

get along well and 'so they K '
L R
e Teawi LeaJer taught the .

st.. .
[N

: /hfor;natibh

a

B2 s s

- You may tell your group what ison ﬂus shp, but you may ’ _

notpass /t around fo: omers to mad

.,\_.‘..

o -

B AII teachers taught at theusame tlmevand exchanged groups

at the erd of eachfpenod

,"Each teacher Iuked 3 dsfferent .group best Durmg the

second period each teachec.,taught the group he Ilked best

"t

Each teacher taught' every group durmg one of the first

j'four perlods qf the day

what /s on this slip, but you )
r omers to read

school Intermediate Unit had_
teachers, and four instructional
had chosen its own name.

or for the Intermediate Unit.” , |

Information

BZV' ' NI--'.-- X \ o
You may tell your group what is on this. sllp, but you may
.not.pass it around for omers to read.

* . * \ .
, s s o e

Your'group membershave all the mform tion needed to
- find the answer to the following questlon Only one’
answer is correct. You can prove it.

. /‘ . -
IN WHAT SEQUENCE DID.THE APES HAVE THE
VARIOUS TEACHERS DURING THE FIRST FOUR
PERIODS? . \\ :
Some of the mformatuon your group has is lrrelevant and
wnII .not heIp solve the problem .

N If

what is on thls slip, but you
4 od)ers to read.- .

-~

eed about how it would be -
s who always had trouble

N
N

S
N
\\ ,

rith the Cha_mpslove?a\ll\

er had been at Frezriel School
shorter period of time than

ers.

.

EE-8 -

Bz. e ‘ )

- You may tell your group what is on, dns s/:p, but you may

not pgss it around for od)ers to read.

Informatlon

The Team Leader taught the Dlnosaurs the second period.

Harry worked wr\th the Bombers in the thlrd perlod

Sybll had been at Freznel School a shorter perlod of time
than any of the other teachers in the lntermednate Umt

e
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’ b 1TASKB (Small groups) S ‘ _ 0. ¢ '

- .t

. J

Mark the processes used in t'\ls,actlwty and grve an example of how they were used

I

>

PROCESS - EXAMPLE OF HOW USED

R collect data about environment,

OBSERVlNG “Learner uses several of the senses . : L IR .f
(tastlng, feeling, seeing; hearing, sme.lrng, ‘etc)) to - C .

MEASURING: Using standard Units':of measure and - - .
“invented” units to determlne quantity, qualrty, . s — S o/
and extent. ././_’_ o ' T o

\

CLASSlFYlN/Gv After determining similarities and R ' _ :
differences, learner places objects |deas into"groups - Bl
or categones % o

INFERRING: Oh the basis of ¢ollected data and
obsérvations, learner can determine some possible _
reasons for.observation. - : -

.PREDICTING: On the basis of current.dataand e
experlence learner foretells future events con- \ :
d|t|ons etc -

COMMUNlCATlNG‘ Learner can present infor-
mation and ideas to others in verbal and nonverbal
for?é\ - , - oo . g

- FORMULATING HYPOTHESES: On the basisof |
preliminary.experience and inferences, the learner
establrshes the dlrectlon for furtherrnqurrres.

EXPERIMENT!NG Learner seeks to f|nd R . T
answers to.an tInsolved problem through various
_methods of testlng, data collection, and |nter- ' .
_pretation. - _ T IS . L

INTERPRETING DATA: Collected data are
organized and compared with previously l/arified

“data in order to determine meaning. / _ o 7 _ i . . BN

//’: s . /

W il !

/l'h/ls l|st was adapted from materials developed by the Amerlcan Association for the Advancement of Science
for the Pro;ect AAAS Commrsslon on Science Educatlon ‘ L °

_PROBLEM-SO LVING.APPROACH Task Carc
" Forest °ervlce USDA .




“a lesson plan for.

. ... - sOILINVESTIGATION- g

. h
v . . . - . . .. )

Set the stage for this m'\/estigation by reviewing qmckly what will take place’in the allotted time. For example say
“In this session we will develop some skills in collectmg, recording, and interpreting data about soil envuronments we
will then apply these data in makmg some decusnons about ho‘w to use this tand.” - .
i . ) ) i )
_ Nota to factlltator \Both the metrlc and English systems of measurement are included in the lesson plan. If it has not
already been determined, you should discuss and decide wnth the group which system wifl be used.

1. _DESQRI_BINGSOIL _ o

Distribute Task A and have the group complete it before 'gbir_ig to the study sites. (ﬁ'mirlutes)

A\

e

TASK A con . : o o - .
xS . : , ) . .

Write your own description of soil. Keep. this deseription for reference later.

' i o : N o ' v T

\\443 0B ERVING AND RECORDING THINGS IN THE SOIL —

. e

‘ L. GeonteTews, T T e
. : - 1- Have Darti‘cib'ants da Task B; step 1, before going to study site. {5 minutes) LT e a
2. Travel fo study site. Have participants do Task B, steps 2 and 3. (15 minutes)

. e
- . N O - . . ”,

o
L

" Investigating Your Environment Series
* Forest Service, United States Department of Agr|cu|tu re
: o o . o Revlsed 1978

ERIC

Aruitoxt provided by Eic:



I h . TASKB (small groups) » ot : " N
LT . : ' ' "\ : =
1. Predict‘wﬁat you will find in the top f.?/ncher {centimeters) of (.w area to be studred List your .
predictiorfsf o . . ) ' - ~-
h 2. Selec( an area about 2 feel (Gf cm) 'squareevn the ground and sift through the top 3 mc@s (7.6 cm), s )
. recordmg the evidence of plants and animals you observe. Replace the ground in as near orrgmal condmon . B
aspossible. |~ _ : P : ’ .
" Name or descrlptior; ) . . . - o .
) . . ofitem in the soil ‘\Qua.nmy- o Possible effect on soil .
1 - - A}
- = / - N
t e
3 The terms litter, duff, and humus ar¢ used to describe organic, maner at the top of the soil. From your
study above, complete the forlowmg chart .o - ’
. “ . \
. -
o ) . ' ' s o i
EEEo— : Term and definition Describe the feel List the |dert(|. iable parts of p|an(§
P . ) . . R : . and animals you found ',
4 i : -
Litter (rdenufrable dead thmgs ., ’ . ~
- on surface) - - e - h “ '
.9 . : . . ; -
e Duff {pahially decomposed ’ i.
: * organic matter - compacted ' ¢ K
- - - - N "\\
, - Humus (almost completely R ) .
’ decomposed nonidentifiable oY : - - ; O ' ‘. ST
) organic matter) oo o : A :
- N .. - l . S
L . . ;
Vd T ‘
» — : . -
Questlons and Discussion R . . - ’ . ’
- - Discuss the terms titter, duff, and humus. Have partlctpants pick up samples of. litter, duff ‘and humus from the o \
area they re standing on. . . . o .- .
. . "
1. "What did you find?”" - ‘ . : . P
. . . ] -
B . . s

“How' do you thmk the organisms you found affect the sorl7"

w N

_“What fnight be some reasons for the odors in the 50||7"

&,

"Under what condltrons would you expect to find more or dlfferent orgamsms7"

: . Ilf. DEVELOP|NG THE SKILLS TO COLLECT SOIL DATA

\

A Questions and Dlscussron . ] ~ ;
. . . s \ ;/ i
Move the group to a soil prof|Ie or soil pit. . S . : . \v

. * ’ - i hS
. "What do you see as you look at this'cross section or proftle of soil?* . ,/
2. "What are some thmgs We mnght want to find out about thrs soil?” Z
Comment to the group, "_The various condmons and characterlstrcs of sonl that you have me tioned, such as ) : z
color, texture, structure, temperature aad acidity and alkalinity {pH), affect the way land can be used. Know- _ : o
ledge of these conditions is "essential to land use planning, whether in a forest or in your backyard. We are :
f v going to collect, record, and analyze some information about those soil charactertstlcs " D|str|bute Task C and _

refer to mstructlons on the back side: _ . ) ,

ERIC

Aruitoxt provided by Eic:



Discuss and demonstrate how to collect data about the following soil characteristics using the.instructionson |
" the back side of Task C. This |.1stmct10nal session is extremely important. The: partucupants need the xkiils they
develop in this session.when they. collect data for the micromonolith. Demonstrate and discuss what y ;. are
doing asyou proceed, and draw onthe partrmpants for most of th: observations. For example in d=mcastrating -
texture you may want to have samples of sand, loam, and'clay in cans. Have pamcrpants vvel these samples
before determining the texture of the soil layers in the profile. You may warnit to demonstrate the use of the

pH krt in front of ?‘ne whole group Use some. forelgn material such as cugar ashes arotten Iog, or COffer*. -

‘8
! ’ e - '
IV CONSTRUCT'NG A SQIL MlCROMO'wIOLlTH o ] ° _ Lo o .0
: .- Refer to Task C. Exdlam that there isa place to check o record the data collectrdand a plac.e to sketch howc
. “ B . .'l 3 .
. : aterials avar!able (Jars jelly cups, baggres etc.) and demon~ “rate, how thny are used to constructa -
. ith. (45-60 mmutes) : v . \ .
. ‘. ] . \ LT ) . . R
CTARK C -7 ' ' :
; . . |
{ mq the information on the back of this task, and xhe avarlable equipment, record your observations below.
- /Make a mrcromonomh usmg the maren s provnded -
Sketch your soil. profile, label the layers or horizohs, and record the data. . : . ._ ) ’ L
L S : o . " ! Data ' 4 :
’ Wy . PROFLLE SKETCH v ’ -—Au-!emperamres " "
N A ’ e +3 1. (91.4 cm) above surface
Just along surface ____ R )
, @ -Contents of layers above top sorl {if exrstmg) . o
I : ) ) Litter__ :
4 . .. ) Duftf
~ ' . ' . c ) ' Humus
: . - . ©.0 . . .. Totaldeptf _Itayer above top soil
X . E o ’ Topsoil {a horizon}: } i
S m . i ' . 1- + Depth. ___in {cm) to: in. {emy ‘ ) N
T , _ : o - : Color._." . e .
: . 3 ) Texture:  Sandy _ Loamy____ Clayey ,
R ™ . : ° . S(ruc(ure Columnar__ Blocky___Platey___ Granular____ .
‘ - pH . ) .
. . : + + Temperature °F(°C) .
N e . Plant roots visible .
; i o Record below the same mferrr'\arior-. for the other layers. : R
,’A Ll . \ .
* - I} . k .
~ . v ‘ B
| . .
) . “
— ] "
; o v
oy N
- b 1
- . : . : ‘e
5 . , ) . - .
. . ' Describe type of rack in the bedrock (if;present).
: ' . \ ‘ _'// . :
\ ) 1. e .
. . St-3
. ° . . é
s . - . . N
. : I sy .
. - ( .
- ST J \ A\ ’ ’ !
o )

ERIC
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BT

) COLLECTING i FORMAT!ON ABOJT SQIL CHARACTERISTICS

1. Soil /ayers '(ho zons) M: rk wl'rere the soil changes color and general appearance. Many sO|Is have three mago. k
- layers or horizons: top s l, subsorl and parent material. Because soil formation has many variables, you may

find_more or fewer IayerH

2 Color. Descnbe the color of each major Iayer using your own descrlptlve terms. Monsten soil to get amore - ,

accura..ecolordescrnptuon S . - 4

-3. Texture (how the soil feels) Determme the texture of each ma)or layer Testure is deter ined bby the feel.

Rut'a moistened simple of\soul between thumb and forefinger. Spit on sample to m0|ste | if water is not
avarlable Y . '
If it feels very grrtty and not plastic— sandy
If it feels smooth and slick, or somewhat gritty and sticky — loamy
If;t feels smooth, plasnc ery sticky— clayey

2 .. ) .

i

T4, S{ructure {how the soil is put tcgether ln ‘geometric shapes). Determine the structure of each major layer.

' Ca\s‘lly break apdrt a ShOVl’I‘\I' of so.. from each Iayer and ‘match its characteristics wnth one of. these
" structure words: Blocky T oo . B o
‘i 000 : : " . HEN - -

1§ ) . : . .

Columnar \ AN o - s

\. O ~ Granular
\ b .Platey

5. Tempemrure Determme he temperature of each layer, Use the soil thermometer.

. . . ~ .

. 6. pH {acidity or alkalmrty) Determme the pH of each mapor layer. Soil pH is an mdlcatron of how well certain

ERIC

Aruitoxt provided by Eic:

plants can grow in the soil. Puta smail sample of the'soil to be tested in a porcelain dish. Do not touch the
sample. Use p.rst enough pH reagent tq saturate the soil sample Match the color of the pH reagent at the A
edge of the sorl sampIe with pH color chart .

y . Lo 14

K )

e Each person should consrrucr a soil micromonolith (Task C). A mrcromonohth is a small model. of a soil

profue in ch samples of each soil Iayer are attactied to a card. . v
I \ .
B . ‘\ . . R £ . . .
L o - |
- 1 ) \
’ \‘ .
! : . .
‘ -
s ‘ N el
L ‘ 1] !
. r/ ~ ~
L ) ) - ‘
C <
. N Q
. < . : 2
L] ' .
- . A -
’ 3 1 '8 e
- ’ - i
. Si4.
’ / ’ )
. k< 4 R )
‘ e N - .
. - . ®

)
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V. ANALYZ!

NG THE SOIL DATA

‘ '.-'

e 'f After th2 group, fl.tSshes Task C, distribute Task D Drscuss thns task by readunq the mstruct:ons wuth the whole
group and gomg over the flrst task on soil depth:, '

It may be |mportant to have local plant |dent|f|cat|on books ptcture keys etq for useby partrcrpants in
mterpretmg thT soil data tablas on the back of Task D. (20-30 mmutes) w ., .
N . v . : N ,/ . .
Y .\ » \. )
. - — = — 1 s ! e
TASK D (individuals or small groups) » - S - ‘{z ’ ‘
) N 4 .
ANALYZING SOiIL DATA N ) ‘_' N *
¥ 219 the \OI| data .you collected and the anlormatron provrded in the soil data tables on the othe' srde of this ~
ask, complete the following. ’ , °
v . - "
1} Or the basis of soil depth, ¢éomplete the lollowrng (refer to Table I) K
PR . | The potential of-my soil for water storage is . .. L -
. / Why?' N o4
N . . v,/ .
- ' 2. On the basis of color, complete the fqllowing (refer to Tabie *1). - s ’
: a The top soil, or A harizon: i ; ""\"
. \
/
. Amount ul organic material d - ‘\‘t
®  Erosion factor . _ ; .\
Fertility . I AN
) ‘ - e - e N, :
b. The drainage in thdﬁsubsurlace soil, or B horizon =: - . '
- s - - T i T . - _,l_‘.._.
. ‘3. O;rcthegasis of texture, corngiete the following (refer to Table 1), 4 .
! : - N . s e M
- Layer.pr horizon - Water holding capacity” Looseness of soil .-~ '/ R
| Tofmoil A, . 37 - . ,,.
. Subsoil B - . g .. o
t / . ' . . T .
4,/On the basis of sjructure, complete the followigg (refer to Table (V). ) - .
s [ Layer or horizon Penetration of Water ° " Drainage Aeration -
, /" Topsoil A : .. ’ O '
PN i , Subsoil B .
. i < - =
N . i .
- 5, On the basls of pH ranges complete-the: followunq (reler to Table V) LY N N ’
N
. .
Some plants-that couid grow here accordlng ta the sotl pH Some plants actually observed Y ‘
) plant chart growing here
; -7 ’
A N v Y.
- U .
' “How well d d 1he plants in the study area check out wrth the pH you measured7 . f
. Describe in a short paragraph how yqu wouyt set up an experlmenl to collect dat\\ an'd’construct your own
« ,soil pH plant chart ] - .
\ " , \
. 6. On the bms of the soil tempe wre:, compl te the statemtnt below {refer to Trole V1):  The plants on my
i soil have___ growth takifY place 20w, | prediévthat 'n2'mon ihs the growth condmons ol the soil, on
- the basus of soil temperature willbe __ : .
. P . . - -
1 7 Wrute a sorl desct, mon about this soil usmg +hg words ‘rom the data yuu collected ?nd recorded on the soil
mucromonolrth card, Compare thts descrition xit% ine one you wrote at the v anmg of the session, .
|
1 -
[ 3 .I . y s ) o
. - f '
* "\.'. .
L~ .19
. . SI'6 - ' X ; ._
. ® - . . . P
- B ' .
N » < &
© “ . . . .
.r" - - 1 .'
X -
. » 5 ~ N 4
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TABLE I. RELATIONSHIPS OF S'Oll; OEPTH TO PLANT GRCWTH ANO WATLA STORAGE

-

.

. o T BOIL DATA TABLES

TABLE IV, SOME EFFCCTS OF STRUCTURE ON SOIL CONOITIONS
- ’

. \ Spmm\hn PoOrty 10 PoorTY drsined soils |

4. - ’
! ” T . : i : ~
i 5ol Depth Watar Storage - Structury * Penwtraticn of weter Drainage Aerstion
Oeeo Soil fover a2 1 m) -Excellent wutes storage snTblant grewth Colurter = MM : Good - . . Good Good -
L .- . .- - . - S ——
Mod. Deeg Sollvl70"-42‘"'or 2311 m} | Good wetes s1ctege snd plant growth Blochy :::l' Good ) Mocerste ) .Ml_w,nl-
= T > o s T )
!.‘-wa $oil 120" l:.'d.s_ni. and uncier) .| Poor walir ttorage and plant growth Granular Good Beat Bat -
- . 3 = - 7 ™ — >
. . N . o N Platey 8 . Modersie Moderste Maderste
) . R . . .. I’y
TABLE 11| SOME RELATIONSHIPS OF COLOR TO SOIL CONOITIONS - .
A. TOPSOIL [A HORIZON) ‘ .
- S . . Color , . )
A . ) TABLE V. RELATIONSHIPS OF SOII. pH TO PLANT SPECIES .
Condition - Dark lrark gray | Moderstely.dark Light lnale brown : . . .
. ibrown to vallow- . M —— - ————
: | bown obieca) | Deowe to vallow) | ! EE 45 65 3 us e
! B . S ! !
e e e | A SR " s . . S.
" T + N T (3510450 100 (Modt plants (8.5t 14 13 too Musline
Amount of areanc matensl | High P Medium . 1 Low ’ ; acid tor many plantsl .7 GO0 best hare} for most plantsl
v - N P g . . N .-
Eronion tactor ; Medium High ? ) "Some sxampies of 10l pH plent indicators: ) . H
LY SV R RU W S . R .o i
L . : : i . FH 4.0.50: Rhododandrons, camellias, szsless, biueberries, soma ferns, hemiocks, some |
Asestion High : Medium Low i Pines snd spruces. . L
. - N B S v . : : .
! Avmlsbla Nitrogen ; High 3’ Medium Low s+ oM 5.0-8.00 Some pines, tirs. hotly, daphne, some sprusa. osik, birch willow, e
} - | 3 rhododendron. T
- A =
{ . i : ° i - 0 X - .
Farvhiy - '1'““ - Medium . L ew - pH B.0-7.Q: Meply, mountain ssh, pansy, asters, paact.in, carrots, lettuca, pines, firs,
SO PSS SRS, e N
ash, benviood eim, vallow poplsr. .
a . -
i} . - . - c. ' -
B. SUBSURFACE SOIL (B HGRIZSHY % = ' PH 2.08.0: Mock orangs, stengus, ugetruh, red cecar. - 4
m;;‘,,;;;._..—_ T N “.(;;,;;,;,;o;~-—~—"_"_._~'_ N —Eo:!_—-fh-u ralationships may vary sl.ghtly in diffarent anviriirmaents.
. H N .
o— PR s = e e e e m B L L I
Dull grey tif 1 lia e raintatt soils 0-20"), ) ! Waterdogged saily, poor aeration . ' “ -
rmems e e e s g . . Cy
Yatlow, re }trown, Dieck {il n lorest10isl  Wall-dreihed ioils . ’
. - - P ) . B - »

" Y e e i TABLE V. SOME RELATIONSHIPS OF SOIL TEMPERATURE TO PLANT GROWTH
. . N ) . o ) . .
- . . e e - -
i . .
! R Soil temperature L Plany growth dysing growing season ‘
. - . . 0
TABLE I17. SOME EFFECTS OF TEXTURE ON SOIL CONOITIONS Lews than 4°F (4.4°C) INo wowth, 5ot bactaris and fungi ot vary actwe
. [ - - . L ) .o f . .
| P ) ) ¥ . o o ° o
| tactura Water houting capacity Loosanam of ioif™ 40°F - 65°F 14.4°C - 18.3°C) | Some growth
G O SO M Y - - ? - . - .
{ osanav . Poor ) - Good 65°F — 70°F 118.3°C = 21.1°C) | Fagrest growah ¢
i Lowmy Good 10 ancerlent O 70°F - 85°F (21.1°C - 20.4°C) | Some growan :
. Ir.._ " —— e .. g S - :—u . .;—- - - .-._..L =
R i High lwata/  d 10/ ughtly for plent use? - Poor * Abova BS F {234 C) l No growth h J
- [P P— - Jo— Ll
T / T
. - - . N ’ -
; : ¢
.- 2 .
- N ’ A) L' - .
. ’ i . -
. .
[ -
[y . > R .
. . L
Ay : T )
- - i *
. : - { - r 7
. . - . : .
. I K
- €
T I . ) “
s - N 2 () ~ P .
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=ffpuestions and D'nscussion S ' o R : S -

. < .
'

1.‘: “Using the obsened color of the top Iayer, and Table A and B what did you say about the erosron factor
*of your so\rl?” e /.

/ . - ) . . . . L.
A [ .-

‘ 2 ”Usmg the structurc of your soul and Table lV what did you say about the draunage of water?”

r. ) /

AR wi.

fee

.“.’..
o
. ; “
T @ . YO
v
s v
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H »/
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L 2
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6 “"How does this soil dest:rlptlon duffer from the one y0u wrote m Task A?” o

[ R . 4

. 3. ”How well d|d the plants in the study area conform to the sorl pH piant chart?" S S \_ '

- l

'4; Have groups read how. they. would set up thelr own so:l pH/pIant chart Pount out that soil scientists- determnne

i soil pH and record the plants growing in the area to cdnstruct a table or chart for use in anterpretlng sonl pH/
‘plant relatlonshrps elsewhere. . ‘ S . . . ;
S ‘ , C

. 5. If there is a Soul Conservatlon Service soil survey report descnbrng local soils avallable read its descrlptuon

‘of the Soil just stiidied. Porn* out that these reports are prepared from the same information we used. .
- Compare the Soul Conservatlon Servrce s description-with the partlcrpants descrrptnons Usua! Iy the descrip-
tions are very similar, /

’ e

MEASURING THE SLOPE OF THE LAND

/
“In addltlon to the other data we have collected measurements of the slope of the Iand are rnaeded in' order 10
 discuss Rossible’ uses,of the study area, If the slope is varied, measurements from several Iocataons may be. needed

to obtain 2 more accurate average. " Pass out Task E (10 mlnutes) *
. / < IR : .
A . . }' - . T W, ' . . o

v/ TA..KE - . ) ) e B

. . . . . v N
/ v MEASURING TNE SLOPEOF THE LAND , i . . T ¢

\; . . .o .- .

~—

. Stloct a p!ecn that uprmnu lhe average slope of the Imd bemq uudud or take wuul measurements -
/ © - ond average them. ° o
_ . Place one end of 2 100-inch {100 cm) stck on lhnlooavou want to measre. Nold sticksoitisabout |7 .- .
. . / - 3 lwol t'yqu use a d-fterent length shick, then correct by unng the conversion table, - FREE
/ . . K .
1
. Placu » nr with some I-qwd ln It on the outright unck Rmc or Iow-r the unck until Iwnl : \
. . 3

~

.
»~

~

. anu the number ol nches lcnnlrmoms) the tree and of the stick 13 off the wound

!"'

Fhe, numbc: of inchies (conhmoum 15 the slope of lhc land in percent. : . s

~.
o

3 Rmn the above steps in uvnu d-"olon( uns 10 get en average slope of the lard beng investigated.

A . ()JAR OF WATER g = v _ : L

] o B .
% ” . - o r
v . .
. t / CONVERSION- TABLE s /
. r'\_.-_‘..,. e et o g PR IR Ry . " T
4 V | Steklength | Dustance the end of e Mutt vy T Siope ] . . a
_ i ™ \' finchey i stk 13 above the ground conversian lactor { a4 i : .
e mlem) x v :
n {cm) x" 2 - |

- PN Icm)
00 (em)

“~
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[ 1
DETERMINING POSSlBLE 1 AND USES ’ ,x.‘
“Uvmg the soul data yiu have collected 1.4 slope measurements, and the land use data tables, determine a land ,f ‘
clissnflcatuon and. poss:ble use(s) for your s‘udy fte.“ Distribute Task F.- (20 minutes). : ‘ / -
ot . . ’ " ,‘
' . . P
TASK F. {small groups) ; ‘ ' ) ) _ ’ . ,
. BETERMINING PCSSIB LE LAND uses - ‘ T B A &
' i -
Man s great diversity ol landuses requires different sets of cmena that analyze a variety of soil and tand factors f . )
in different ways. These factors must be consnderedm determining the most appropriate land use for a given '
" arda. The most limiting soil factor will b&the major influence in determnmng the best use of the land. See the < .
Land Use Pata Tables for definition’of hmmng soil lactor ' . ' -
. »
Uslng the data from Tasks D and’E and lrom the Land Use Data Tables, answer the lollowmg questions. > ! .
Accordmg to the’| Land Use Data Table& this jand. could be used for:- ‘ . o i
AR Agnculture (l|st and explam why) ) o . ) . T L
N - AN
2 Occupancy land uses .
- Roads and streets - .
Buitding sites * " * - / i _
Septic tank filtet fields ~ W ) !
i Picnic'and camprareas . : - / i .
| feel the best uses,of this land would be - : /r’ ’ .
SR ' ' ‘ ’ i- /‘. N .
: Why? [ . : -
A - . y P 5 N A . /
- - = ’ .
. ¢ : . - o
- , -
1 s
. ) i
.. - * " . ’/If =
.- . // .-_
V’y .
-y '.’ A ~ v ",‘ - 1
.~ . N L
“ : : . . i
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: 'LAND USE DATA TABLES , ,
- AGRICULTURAL USES oo S : B e - - PN ‘
Directions: - Circle the item in_each of the five'¢olumns below that best describes each of the five soil factors in the '
. soil you studied. The most I|m|tmg soif factor will determine the best agricultural use of the land. A limiting soil *
- factor can be deflned as something that will restrict the use of land for desrred activities, The most Ilmmng factor -
mdlcates the mbst approprlate agneuﬁural use, :

.

v : . . . .

Lo ) < sOIL FACTORS S e : ‘
- L. .. N Eo Agricultural Jses .
Slope {%)'| Erosion Hazard | Soil Depm Drainage | Texture. |- o .
‘ ) —1- Y ‘. 3 - . — % ., B . ¢
. ~ |03 .{None Deep’ \ Good . Loam or srlf‘ .Farm crops—cultivation good soil .
’ \ ' - o : . loam mngmt. practices - S
L X .
. . ) R s . )
D 320 Slight to moder- |Mod. deep | Somewhat Sandy‘ loam<or Farm crmé-few 10 several specral ' ‘
: T |ate . . 7 poor. srlty clay cultlvauon pra\:trces '
‘ . -1. i ) . ( . ' .
- . D . [20-30 | [Severe. “{Shallow * ' | Poor ] ISanq“or clay Occasional cultivation, many special . e
. L ) : : s i Ipractices - -
L 02 - Ngne to slight' -|Deep- Good tg, Stony Pastyre-woodland cultivation: no
! o : " : - poor _ - . -~ |machinery can be used oo #
- S - 130-90 Very.severe - {Deep to Good to | Sandy, I-(':;m'y, Pasture, timber growing, woodland, .
: . e shaliow . | poor _ | ctayey or rocky |wildlife, no cultivation macﬁinery c o C .
J . ) R 4 ) . L . ' B . »
EH  |None to extreme|Deep to Excessnve Rockland, river Wil_dlife,-;ecreation . R
\ Ty s |shallow . | to poor wash, sand dunes v : -
. N ) Loam is a- combmatron of sand, silt; and clay particles. "' s S o J
[ 0 = - '
. . L - -7 ' i - . T ’ !
Occupancy land uses s B T : R ,' S |
) T Select the most limiting factor for each rand use and record the overal} Inmrtanon (sllght moderate or severe) on :
* : Task F o . X X ) . » ] . EO— I
o . . . ~ea . » R ‘. . i . . i U
i . . L : - = - . - .
C- '\LandUsesand'Fncrars PO e e e ! ' :
Affecting That Use Slight Limitation . Moderate Limitation Sevire Limitation:
o ‘ ! . P
. — B . : 7 .-
.. ) Roadsand Streets ) - - s -
: ’ - Slopes S 012% : 1 12-30%, ot | Over 30% ) -
: Depth y . | Over40in.. 20-40in. (50.8-101.6 cm)’ | Less than 20in."" - : 4
1 — | ‘“Watertable = - Over 20in. - - 10-20 in. {25.4-50.8 cm) . Less than 10 in. : ,
: ‘ = — 0 : ; — A
: ] Building Sites - . : o . " ¢
- Slopes . . 0-12% .- 12:20% .- . _ Over 20% T
. . Depth i . {Overd0in. , _ 120-40in.(50.8-101.6,cm} | Lessthan20in. - | _ _ ]
Watertable Over 30 in. . 20-30in. (50.8-76.2 cm) . | Less than 20in. ' -
} - \ t . >y ‘. '
- il D] Septlc Tank Filter Fields . . ’ o . -
Y o SlopeTT e 0:7% P 712% , < 1| Over 12% o ]
e - Depth Lo .Ove:} 6t - 146 11.(121,9-182, 9cm) Lessthan4in. . Ty
Watertable depth .| Over 4 ft. 5 2:4 fr. (61, 0121 9'¢m) = -|-Less than 2 ft. ) ' ) .
below trench L " ) . . s I DR R
AR A . ; . ) .
“ . "Picnic and Camp Areas ) I @
Slope . . . 1 07% ) 7-15% . - <+ | Over15% = . - . " ,
Stones * | o o20%t 20-50% - . |.Over50% .. - g
: .| . Watertable during .| Over 30in. . | 20-30in. (50:8-76.2,cm) Less than 20 in.
. season &t use e ' ! .
v : )
. . ! ’ ’ ’
a -~ ‘ \ ‘) i "
. si-9 <3
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A 9 ’ : ‘ . L A . ; P
. Questions and Discussion ~ ° S - : \ T ) R ¢

/ R
RS *What recommendations did you make on Task F?* - . ; o . /- ' T
o Co ' . . ‘ / o
- 2. “How do you feel about the pfeseht use of this land?” S ' W
B "3 "How could man |mprove the use of this Iand?" : i PR
\ . I L .
) » 4. “What are some uses which could damage thc Iand7 What envuronmemal precautlons shouId be taken to
* minimize the damage?" : / "
5. "How do the thmgs we have done 50 far reIate to makmg tand use decusnons?" 7 ' :
6. -"How do social, economic. and political factors affect the developme_m and use of the land?”. . e : N '» T
7. "What are some long-range effects of Iand‘gse declsrons on our soclety7" .
VIII COMMUNICATING FEELINGS AWARENESS AND VALUES . -
Co . B ; S .
o N ) v o ' ) ‘ i - =
B TASK G (|nd|vaduals or smalI groups) L y ' v
PR | "In adgmon to the factors we hane collected mformatlon about today, list others that mfluence tne ‘way Iand is
' -‘Used K 7 . } ’ . - . .
. R Factor' - -~ '~ | PWho Is Involved ‘ Influence On Lard . | ~ 4
' ‘ [ \ - . - Ny - - '_NN\J .
W TETee— ' I
] . R . ) N . N W . ¥, i -
. > “ , '\’: ~ . A - - < \
> 1 2
v ]
. - // ‘. s -
, o : .
. 5 /
- SeIect one or, two of the above factors and des {Ibe what you might do to becoma invalved in determming how '
*, - the land will be used in Yyour backyard, commnity, county, etc.. . S A ¢
. . — = 4 J/ : ‘ . L
. . 1 . it . ‘ o 5 .
S Ask for responses from Task G and discuss. T ~ - ; ' ¢’
2 /
’ ™ . / () ' . a - '
R ’ - - 3 £ 4 \ o
) A _ 81110
. a N . ' ) ’ *
i S - ' ' .
. . ] e
. ’ N / E { 38 [ N A
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*"3. “How are soil characteristics important iryenvironmental managarhent?”

‘X1

”~
d.. Demonstrate the ablllty to determine the best uses of the fand in- thus area, using tYle data from the soll
_ mucromonolrth and the land capability charts. i \\ . e . '
I l \
e. Descrlbe three thlngs that man does to determlne the proper management of sorl resource.
Behavor:al Outcome in Feehngs Awareness, VaIues and Actlons ) v .
’ l. ‘Asa result of this ses‘sion, each participan't sh,‘ould be able to: - oo -
BAS ” . o L . . Y
a Describe hovy he or she feels about man’s effect on th’is soil environment . o
b. Descrlbe’how he or she feels\about man'’s. effec(orl the sorl envxronment where they live -
c. Describe what he or she can do 0 |mprove the use of the soil and in communmes. oA
) ' - ‘\ )
EQUIPMENT NEEDED (for a class of 30 people) : ]
6 LaMotte sonl pHkits - ~ . _ 100 jelly cups and lids* , o
30 micromonolith cards : *. "3 soil thermometers , \
6 tape measures P _“ "2 #10 cans of water s
30 sets of lab sheets \ 30 hand lenses
"3 sticks {50"/em or 100/ /cm fong) . .~ .3 baby food jars, half full-of water
30 sets of task cards and data cards o e e e o
3 staplers R P T N ‘ e
1 box of staples =~ o _— . : - .
2 shovels - ’ R o \ y _ ' .
3 vardstlcks (-meterstick»s) C \ ;

* It is suggested by the wriiers that contrnual pIan revision be déne by the people who use this plan..

SUMMARY '

1. “What did we find out about the enviropment in our study today?”’

2. “How can we sumimarize our discussions and.investigations? ' E : !

4 You may want. th‘e partlclpants to evaluate the SeSSlOl‘l by wrmng how they felt about lt

OMEOBJECTchS R : : . ‘-

Behavorlal Outcome n Knowledge
1 As.a result of th|s session each partlclpant should be able to: -
a. Describe three tvays in whlch ‘the l|v|ng orgamsms in the top part of the soil.affect the soil
‘b, Constl'uct a so|l mlcronomollth of an assugned soil proflle, and determlne and record texture structure,

pH temperature, and color of each layer

c. Write a descrlptlon of a soll studled uslng the words recorded about that soil on the mléromonollth

v

uamples of sand, silt, clay}, opﬁonal) L
Plant .‘amples drawmgs or guldes to use with soil pH plant relatlonshlp chart (optuonal)

The tasks and dnscussron topics in this lessn-are designed so that r:nany can. be done |ndlvudually or in combina-

tron dependlng upon the facrlxtators Obju ctives and time constra\nts |

\

.*Other materials (baguies, plastic wrap, pill bottles, ‘etc.) have been used satisfactbrily,
st .
L RS
- = ‘ i B
- z 25



TASKIA | " e

\
Write vour own description of soul Keep th|s descnptlon for reference later. *

ERIC

Aruitoxt provided by Eic:

L ..'_Q . - 3 _.
°0 W\ J ’ °
. TASK B (small grou“p"s) ) S '
E ..’\_'\ N -1, Predict what you will fmd in the top few mches (cent|meters) of the area to be’ studled Lnst your
S : predlctlons : _ AN . .
/ B .
o2 Selectan area about 2 feet (Cl cm) square ‘on the ground and srft through the top 3 mch'*s (7.6 cm)
, : recordnng the evidence of. plants and animals you observe. Replace the ground'in as near orlgmal condition
- ' as possible. o,
-Nar’neor _descrlptlon R Quantity - Possible effect on soil
v »f ftemn in the soil . .o X ' . 3 ‘
. o FE -'»‘ S i . - ] . o . v . ) . Ty =
‘ T N - N . O '
C . S - = -
- 3 The terims litter, duff and humus are-used. to describe orgamc»matter at the top of the soil. From your :
o . study above complete the foIIowm(}chart o _ ] =
- . ‘- : ) L4 . ‘. . Lt . i f f
Term and definition : . Describe the fee) L‘St the identifiable parts o pllan'ts
s L . : T and animats you found T
. - . L|tter (identifiable dead thmgs : A ¢ ",
-on surface) SESRR .
‘ . Duff {partially decomposed | i .
» organic matter - compacted . : B *
Humus (almost completely, PE e ’ )
decomposed nonidentifiable o [ .
;. " organic matter.) ) : - : Yl K
. ) S ot DY - S
‘.. . - ) . . C e . . [ ,
N , . - S . ¥ " SOIL INVEST!GATION Task Card
- - R . . ) . FgTest Servi(E-USDA', '
- . ! < - | ’ i - .
‘ ' 5 : S
’ \
X, \
. . ’ SI-13 26 .
o " /' ) )
o ] p . .
//,.
e { - -






'L_TJ}ASKC o o -
" Makea mléromonollth using the materla.s provxded

¢ - <,

»
i
. ,-"/ .

.

" I'_  PROFILE SKETCH

- Usmg the information on. the back of this task, and the available eqmpmem record your observatlons below.’

Sketch y.our soil profile, Iabel the layers or horizons, and re‘qp,rd the data. -

.Alkr temperatures:

'~ . 3ft.(91.4 cm) above surface
. -Just along surface
‘Contents of.layers above top ¢ sonl (:f existing):

~

. DATA -

Litter
" ‘Duff
Hurpus i ,
. Total depth of layer above topsoil - .~
Tobsqil {(ahorizon): ’ h
- Depth in. (cm)  to _in. {cm¥F .
Color _~ 3 . o
g -Texture: Sandy - Loamy —__ Clayey
S}ructure Columnar Blocky_PIatey__Granular
pH_
Temperature °F(°C) -
o . Plant roots visible :
. : - - - ¥ . Record below the same ipfofmation for the other layers.
a0 - A -7 ¢ ' * .
‘ ‘ . —~ o '7!:-.—
kg -
1]
4
) Descril;e type of rock in the bedrock (if present).
] . L :
X 1] ’
]
SOIL INVESTIGATION Task Card
Forest Service-USDA
SI-15
o : 2

ERIC

Aruitoxt provided by Eic:
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»  COLLECTING INFORMATION ABOUT SOIL CHARACTERISTICS ~ _ o

1. Soil layers (horizons). Mark where the soil changes color and general apbe'arance Many soils have three major

layers or horizons:
find more or fewer Iayers : : o *

top soil, subsoil, and parent matenal Because sosl formatnon ‘has many variables, you may

.

© 2. Color. Descrlbe the ‘color of each major Iayer usnng your own descrlptlve terms. Monsten soil to geta more _
‘ accurate color descrup'tlon

'

3. Texture (how the soil feels) Determune the texture of each major Iayer Testure is determined by the feel
Rub a moistened ;ample of soil between thumb and foref‘nger Spit on sample to, monsten if water is not

available.

_ If it feels very grltty and not plastic— sandy ' Co ) . ~
" If it feels smooth and slick, or somewhat gritty and sticky— Ioamy

o -

If it feels smooth Pplastic, very stlcky—— clayey

v

4. Structure (how the soil is put tngether in geometri'c spapes). Determine. the structure of each major layer,
. Carefiily break apart a shovelful of soil from each layer and match its characterlstlcs with one of these
structy re words:

Blocky : ggg R 7

" Colymnar B 1 T R | - . '.'h
-Granular - . '
(Platey o @ '

5. Temperature.. Determine the temperature of each layer. Use the soil thermometer.

t

6. pH (acidity or alkalin‘ity) Determine the pH.of each mafor tayer. Soil pH is an indication of how well certain
plants can grow in the soil. Put a small sample of the soil to be tested in a porcetain dish. Do not touch the
sample Use just enough pH,_ reagent to saturate the sonl sample. Match the color of the pH reagent at the

w edge of the sonl sample with pH caler chart

3
v

Each person should construct a soil micromonolith (Task C). A micromonolith is a small model of a soil
. profile in which samples of eath soil layer are attached to a card. o »

O

ERIC

Aruitoxt provided by Eic:



‘ 4 _ : . . .
. N . . . > . ) "f - ) —~ " B : .
. . TASK.D (individuals or small groups) ' o o o \\
: ANALYZING SOIL DAT.A o |

Usmg the soil data you coIIected and the mformatnon provrded in the soil data tables on the other side of this
- Task, complete the follomng ] . : : - R
1. On the basis of soil depth, complete the foIIowmg (refer to Table l)

The potential of my s6il for water storage is

o .t th s ‘ — —
. 2. On the basis of color, complete the following (refer to Table H).- . e
a. The top soil, or A horizon: .- - e s - o

f Amount of organic material i . 4 _ ’\ . - .y
_Erosion factor __-__

e

) Fertiity - L " '~ .
1. . - v 0 . . __’, . . ' .
. " b. The drainage in the subsurface soul orB horlzon is: > -
C 3. On the basis of texture, complete the following (refer to Table l), - < L ’
< e - . N :
\ .- . 1 N A\ . K -
Layer or horizon .. " Water holding capacity - - | . Looseness of soil
Topsoil A : ' - .
- Subsoil B
' ] a On the basis of structuré,_complete the following (refer to Table IV). H
L ‘ [ Layer or hérizon Penetration of Water : Drainage . Aeration’
. * Topsoil A . ' . T
' "Subsoil B ‘ coa|
- . . S
- 5. On thebasis of pH ranges, complete the following (refer to Table V).
. r . s B N N S
Some plants that could grow here according to the soil pH Some plants,actually observed.
N '4 ’ plant chart _ . ) . growing here
- - i
Dy 53, |

"How well did the plants in the study area check out with the pH you, measured7

Describe in a short paragraph how you would :Pt up an. experlment to collect dataand construct your own

soil pH plant chart _ . e . S

- 6. On the basls.of, thé soil t.erhperatures complete the statement.below (refer to Table VI): The plants on'my
' ¢+ . soilhave________ growth taking pIace now. | predict that in 3'months the growth condmons of the 50|I on

‘ B the basis of soil temperature, will be . . . e )
3 Wnte a soil description about this soil using the words from thé data you collected and recorded on the soil
.micromonolith card. Compare this descrrptlon with the one you wrote at the beginning.of the session. *

LAY

-+

SoIL INVESTIGATION Task Card

. ‘ . o, \' 4 . " Forest Service'-USDA' .
. : L S1-17 SR |

O e . ) . : . ] ) 29 E ] . .

ERIC
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T , £
- -
P : | ,
e 2 . . - N " . .
< 9 ! . - . -~ ; - -
. . \ SOIL DATA TABLES N .
Al . 3 . . . .
TABLE 5. RELATIONSHIPS OF SOIL DEPTH TO PLANT GROWTH AND WATER STORAGE TASLE IV. SOMC EFFECTS OF STRUCTURE ON SOtL. CONDITIONS
-
\ e . .
¢ | Sau Deptn - . Water Storage ° - § A tration of weter Drainage, Aaretion :
- . . - ; A "
T o - ¢ .
Do Son lover 42 or 1.1 m.) Excellent water storage and plant growth Columner* nnﬂ Good Good Good - i
. . ’ N !
- . i
Mod. Owep Soil (20427 ¢,0.61.1 m.) | Good'watar storage and plant growth Blocky 223 | Good Moderate Moderale !
- - : . !
Shallow Soil (20” 0r/0.6 m. and under) | Poor watsr storage and plajt growh . . Granular Good Best 1 Best - 4 . N
A ; . e .
: Z : . P, - )
) Platey - | Modera Moderate {
- L S U RS NS SR SR v
. B . - .
. ) N d - R R .
. - . . /4 - -
TABLE Il. SOME RELATIONSHIPS OF COLOR TO SOIL CONOITIONS A . :
. Al . . : ;
N D .
A. TOPSOLL {A HORIZON} N ' - . !
R ] —_ B
LR B . . - Color » i
. B v -~ R H
. - | f . . !
Condstion ; Oork {dark gray | Moderately cark Light [pale brown o e |
’ © brown to black) :'m toyetow N lowl TABLE V. RELATIONSHIPS OF SOIL pH-TO PLANT SPECIES . . o
: — g - - . !
. ! .- 35 a5 6.5 7 . BS « ;
e e e o - 1 T i L
Amount 0,0'9""( material High : Medium Low {3.5104.55t00 (Mostplants s {8.5 to 14 13 100 alkaline '. ;
S ~+—--— . < acd for many plants) do bett hete] for modt plinty) - . i
. > : !
. ' : . i
Erosion factor A tow ( Medium High Sorne examples 0f 304 pH plant indicators: . !
L D b # : : L)
Asretion : - High i pH4.0.50. Camelliss, swestbay. galax, white cedar, some feins, ntan ash, pink ladyshipper, M {
B . ! pines and spruces, s - . !
L. [T e e - ) . !
! 3 R . .
4 Avaiiatie Nitrogen High : . PH 5.0-8.0: Azalest, blusberries, herniocks, some pines, firs, holly, daphyne, some soruce, caks, ] . /
JERUUNIVPR PR RO PR birch, willow, chorsopss, rhododendron, alder. spple, ast * chunquapin and juniper. [ !
: [ : 6 : - L3 i
Fertitity Hign : PH 6.0-7 0: Maple, hophornbesm, pansy, asters, pesches, sasiatras, lettuce, pines, firs, ash, bass. . | N ‘l
° b S -t - wood elm. yallow poplar, icarlet cak_ black osk, red oak_ red cedar, and hickory, i o
: . ) - . pH 7.08 o:" Mock orange, QuS, SaQH okaiis, haw, baldcyps y. watalpa, | /
8. SUBSURFACE SOIL 18 HORIZON! and hackberry, ) A . |
Subsur tace seut cotor I Condstion Notg: These relationships may vary shghtly in ditferent snvironments. | K
. Dull grey 11t n low camtall $0150-207) *% ' Waterdogged soilt, puof aeration v . /}
. Yellow, rec-orown, blsck . in forgst sois)  Well-giained sarls . “ . ; !
T P DU N ,
. Mattied gray (1f n humid soits} ‘. SumeM\\t Ppoorly to poorly drained soils - [N S . ’.
R TABLE VI. SUME RELATIONSH IPS OF SOIL TEMPERATURE TO PLANT GROWTH : S
: X - . / /
. - AN ,
o Soil temperature . T -+ Pibnt growth during growing season ;
. -4 ¢ " e - - B NI . |
TABLE 111; SOME ERFECTS OF TEXTURE ON SOIL CONOITIONS Less thin 40°F (4.4°C) R roih, soil bactena and fung) Aot very active
3 F N | * X j
. e e - . R - [ - :
. { o '
! Water haiaing copacity i Looseness of sar 1BIC)" ! Some growth ! !
! 3 o 2 ° »
i Sanay : Poar | Guod 65°F - 70°F {]18.3°C - 21.1°C) | Favtest growth )
. b R e O S O P i
‘I Losmy . Good io eccellent ! Goc! P 70°F - B8°F rim:c 49.4°C) ' Spme gowth
i 1 . M .
fro e ) ) : PRS- o e RV
i Clayey High twater halid 10, tightly fur Olant usel I~ Pape - : Avove BS'F (29.4°C)
. . . i R PR AL B
) ¢
N ~
. .
' ! - ~/ N -
“ .
. N ) s
. w . -
. ..
. . -
N // .
' - s
B B AN
" ] ~ .
DG !
z ¢ [
R . , |
7 ) J
'
[ . » !
-, © ' P
. . i
- . P : |
. A 4 . !
° . - ‘ . -
¥ .
= . Y
- . -
» - \ -
O ) . . . . . i . ;

E
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e MEASURING’H‘HESLOPE.'OFTHELAND L L

e

. Select a place'that represents the average slope of the land be:ng studied or take several measurements :
and average them. - : -

-

. 2. Place one end of & 100-inch (100 cm) stick on_the slope you ‘want to measure. Hold stick so it is about
“ - ' level If you use a drfferent Iength stick, then correct by uslng the conversion table.

3. PIar_:e a ;er with some liquid in iton the ogtnght stsck. 'Ralse.or Iower th v stick until level.
4. Measure the number of inches (Centimeters)"th.e free end of the stick lis off the éround. L . o
5. The number of ir:vches. (eentimeters)_' is'the slope of the land in percent, T
- o 6. F?epeat ’th'.e. above stebs inseverel different areas to get an average slepe of the Ian_d being investi_gated. '
R . © JAROFWATER ~ o

f~ - 100INCHES

T ~ |iNcHes (CMm)
‘ - . -|ABOVE GROUND

G

<3

CONVERSION TABLE

2 N

* “Stick length 1 - Distance the end of the 1 Mult. by | Slope
{inches) - stick is above the ground conversion factor |- % .
T ) 100 in. (cm) ~ _ in.(cm) X 1. =
o o | -50in.{em) S—— U S 2 =
. e \) -
L Y , B -~ 5
) o 7 . . ' E
; .o .
. T " SOIL INVESTIGATION Tisk Card .
' . . S : . - ‘ : " Forest Service-UUSDA
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. 'gand Use Data Tables for ceflmtxon of Ilmltlng soil factor,

TASK F (small groups) -

3

- I

DETERMINING POSSIBLL AND USES \

. Man’s great leerslty of land uses requlres difierent sets of criteria that analyze a varlety of soil and land factors

in different ways. These factors must be considered in determlnrng the most appropriate land use for a given
area, The most limiting scil factor will bé the major influence in d’é‘termlnlng the best use of the land See the

’
4

“Uslng the data from Tasks D and E and from the Land Use Data Tables answer the fo|lownng questlons

? 4

07.

Accordmg to the Land IJse Data Tables this land could be used for |

1. Agrlculture (Ilst and exr\laln why) .- ) A ¢ : !
%. Occupancy landuses . , L - ' :
* . - Roads and streets : ' T : -
, Building sites . . o ;
. Septic tank filter fuelds ‘ . .-
" Picnic and camp, areas . ) ,
| feel the best-uses of this land would bz . _ i}
. - L‘ - .v. v
Why? 5

——m—e .-

TASK G (lndlvlduals or small grouos)'

ln addition to the factors we have collected |nformat|on about today, list others that’ influence the way land is
used '

Factor

" Who is Involveq

¥

Influence Cn Land

4

Select one or two of the above factors and describe what you might do to become lnvolved in determlmng how

the Iand wull be used in your backyard community, county, etc.

“
. a

v

- SI-27

32

- SOIL. INVESTIGATION Task Card
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' LAND USEDATATABLES = . . v

AGRICULTURAL USES g ; ' S o o '

e - . . ) A -
Directions: Circiggthe item in each of the five columns bilow that best describes each of the five soil factors in the
soit you studjed. The most limiting soil factor will determine the best agriculturat use of the land. A¥limiting soil
factor €an be defined as something that will restrict the use of Jand for desised activities. The most limiting fa;t?;\
mdlcates the most approprlate agncultural use,

. . ) ) N
’ SOIL FACTORS o o - T !
- S - N Agricultural Uses - ; : : <.
Slope (%) | Erosion Hazard | Sojl Depth .| "Prainage Texture : = ‘ : b
03 None _|Deep -l Good Loam or silt ‘Farm c'robs—cultiv;'ﬁon good soil &
c Y . loam” mrigmt. practices . * ¢ i N
« £ . . ] . s \
. 1320 Slight to-moder- |Mod. deep Somewhat Sandy loam or | Farm crops —few to several special
' ate - ' « poor silty clay cultivation practices .
B . o
. . . o - - °
R 20-30 Severe . |Shatlow - | Poor . | Sand or clay ) Qccasional culuvauon many specaai
. . » ‘ practices -
02. None to slight Deep, .’ ; Good to Stony Pasture-woodland cultivation; 'ho
- : i poor 2 : ‘machinery can be used
. : i ) . ‘
+130-90 . Very sevére Deep to . !’Glgod to .S'a_ndy,.lo_amy,‘ Pasture, umber gre. .ng, woodland,
shaltow : poor. clayey or rocky |{wildlife, no cultivation machinery .
ait None io ez_r_u,e-me Deep to* Excessive Rockland, river |Wildlife, recréa.iion
: shallow , topoor wash, sand dunes , 0
‘Loam is-a combination of sand, sift, any clay partieles. - * Is
’ .- M ’ - W%
Occupancy land uses © ‘ A
“Select the most lifiting factor for each land use and record the overall limitation Isllght moderate or severe) on
Task P
'_’ N
Land Uses and Factors o . L . L
Affecting That Use Stight L/rnlrat/on foderate Limitation Severe L/m/rarror;_
-+ | Roads and Streets - oo ( . . e .
v Slopes (.0-12% 12-30% ’ a Over 30%
. Depth } Ovér40in. 20.40in. (50.8-101.6 cm) | Less than 20in.
oo ‘Watertable . Over 20 in. ' 10-20in. {25.4-50.8 crn) Less than 10 in. !
L BT )
Buitding Sites e, ‘ ) . :
* Slopes .1 012% ) 112:20% .. Over 20% - . v , :
Depth . Over 40 in, {2040 in. {50.8-101.6 cm) | Less than 20-in. 2
Watertable . Over 30in. - 20-30in (50, 8 76.2cm) Less than 20 in.
L e e e et e mben e o anas e e —pn e - __~.+_. [P TR S
Septic Tank Filter, Fields ’ ] ) . ) ’
s Slope ; 07% 1 7-12% s Over 12% .
Depth : Over 6 ft. * 1 4-6 1.(121,8-182.9¢m). .. | Lessthand in. 1. -
Watertable depth Over 4 ft, : 24 £1.{61.0-121.8°cm) -~ Less than 2 ft., * ¢
below trench ! !
. . . .t R -
Picruc ardd Camp Areas . I . R . -
Slope i G7% 7-15% Over 15%
Stopes 1 0-20% ] 20-50%\ Over 50%
Watertable during ".| Over30n. 20.30in. (50.8- 76 2c¢m) Less than 20 in.
season of-use ; . L ' ) :
o . .
33
B « :, . s oy
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a lesson'planfor . S . s . , C

T L YS‘O_ME WATER mv.gs‘ncAnst o

Set the Stage for thns mvestlgatloQby rev:ewmg quickly what wull take place in the altotted tnme. For exampre "In":
- this mvestlgatmn we will develop some skills in collectmg and interpreting data about the water- enwronment We wnII
then apply these’ data in dlscussmg the role of water in the enwronment and our society."” -

4 3 - RN (I Lo ' ) .
. . 14 '
. Note to facilitator: BOth the metric and Englis@ﬁems of m'easurerrtent are includgd in the lesson plan. If it has not -~
S already been determined, you should discuss and decide with the-grqup Which system will be used. i
L OBSERVING THE WATER ENVIRONMENT . . : ' ST )
Distribute Task A. S ¢ L e ’ o S
) ) . F . o ._ L ‘7 !' . ’ . " . . %
“As you approach the water, record your observations on Task A.”” {10 minutes) _ ; ;
S X .~ . . [}
i -TASK A (indwiduals or small groups) : ’ S ) . .
As.you approach the waxer,.observc and record your observations. * . . ‘ w 17 .
o ' o
Plamts . . . .. - ‘ . P S B SR I .
- . i 5 L.
- Animals e " ’ . s ) - o,
' . : . > .
I ) ) .
. Ar - L. ' L i _ L . . " e e
N Rucks e T : . - .". s . .
' th.m . S .. B !
[ - : Y : . . . . . !
. * Other : * A “ ",".':__' Tl ) L . - X
Questions and, Dlscuss16n ) : : : w S 7\
. v : : . L
1. ”‘Nhat are some things you noticed as you approached the water7” s K
i o o . . N
I}, OBSERVING AND COLLECTlNu AQUATIC LIFE~ . ’ ’ / o .
Questtons and Dnscusstoq o ' ' : o -
. 1. “"What do you notice about the water environment?”’
I'd v i . . . ’
2. "What are some factors that affect the lives of animals in water? o -
i 3. “Where would you expect to find animals in a water ervironment?”’ . :
4. "What are some guidelines that we need to consider in collecting aquat|c life so our mvestlgatnon wnll cause
the least |mpact on the environment?”’ . ) - ) .
. - .
S Pass out c_ollecting equipment. Go on to Task B. {30 to 40 minutes) . .
: ) : TASK B Lindhividuals or groups) = . !
Part’1 . . ' . Y
Al \ .
- Using the collecting eqummm}'{ {screens, jelly cups; etc.), collect as fhany types of aquatic animals as poss:-
ble. Put them in the white dishpans for observation by the group. (Keep the pans ir]_a cool pilace.) When you
have%‘nshed, maove on'to Part 2 of the task. Try to identty the aquatic life found.
- ‘ ’ T " - R .
S . ) Investigating Your Environment Series -
Forest Service, United-States Department of Agriculture
Revised 1978 .
. A ) ) . ’ W|-1 . ‘-
N v et . . *
- .. D . . : . ) .
| - g’ - 34
o . . . . .
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. ~ iDENT]| YING AND RECORDING AQUATIC ANIMALS

Have groups 'dent:fy as many of the aquatlc animals they found as possuble using the aquatnc life drawmgs on

- back of Task B and in pond I:fe books provuded (20 mmutes)

. <

Pan 2

-side of this card, generallv 'denufv the specimens you fou\d

3

¢

- .List or sketch (he animals you found. Return ammals to water as soon as you: have finished.

L : -

I

¢

Using (he Golden Nature Gunde Pond Life" books, or slmflar field manuals, and picture keys on the other ~

Descri;‘ni_o}\ of where found

. Type (name'gr sketch) ”

) How many

Common
name

.
’ . . -

I

Y e - »

-—1-

. . e

Questions and Discus‘sion

R

PR P ’tht animals did you flnd?" (You might complle a group Ilst preferably ona chart Each person could .
record his own list. ) :

2. "Where did you find most of the specimens?”’
SR R c
3. “What other life would you expect to find in this stream?’’
X S . . \ .

4. "What are some things we could do with this list of.animals?"*

‘

Fs

v. PREDICTING WATER CHARACfERISTICS FR®M AQUATIC ANIMALS FOUND

i . Distribute Task C Cards On the basis of the aquatlc animals you found, and the tables in Task C, predlct the
- - temperature pH and 02 count (10 mmutes)

3

BEREE o N

\) . . . . . ] ”' N . . L ‘_"
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TASKC'(individu:a.ls). - .

On l?{P basis of the aquatic animals you found, the tables in "the Aquat-c Data section below and your
observations, predsct the followmq charactmsucs of this stream

. '

I predict that the: L. .. L ;
Water temperdture will be_= because. LW :
+ 7 Air remperature will be .. because Tl . '
Y« pHwiflbe ______ because § L.
Dissolved Q9 count will be hecayse
" l-can see about ft. infu the water. . !
. The color of the water is”__ N . ! .
Keep these predictions for future use. ;-
. d T
1 -
I
. AQUATIC DATA . /' )
* Tablel. pH Ranges That Support Aquatic Life: . / ‘
. B Y . o
MOST ACID . -NEUTRAL . /' MOST ALKALINE
273 a s 6% 8 "9- 10 W 2 13- 4|
Bgr:turm 10 C 4 . 13.0
Planty’ R -’/‘, :
" (alyae, rootpd, e ) - 6.5 " , o 12.00 - r
[ Carp, sickers, catfish '
shme insects 6.0__ 9.0 Yo
Bass, crappie 8.5 8.5 //" . .
. Snaifs, clams, mussels ~ 7.0 9.0 . / L . .
te I Largest variety of . : ,‘ :
ammals {trout, tnayfly, . :
stonefly. caddisfly) 65 _75. /! ‘ -

Table 1. Dissolved Oxygen Requirements for Native Fish and Other Aquatic Life
Lo oo . ‘ - .o

Examples of Life ) i

[

D.O.in parts per million

Joo or/milligrams per liter

'
1

! S;mwmnq qrowth and w«:ll-bemq (ca(khsflv stonefly, mav“v) 6 ppm and above

Warm-water orqamsms (mcluqu name fish, such as bass, crapp p, Cat hsh—and carp)

‘ .
Cord water orgasisms, including salmon and trout (below 68° F )’ i

{ahove 68> F )

Growth and well-being (some cad(hs flv) 5.ppm gnd above

Tah/:- 111 Temperature Ranges (Approximate) Requ:rerl for Certain Or Jamsms .

Tqm;wmtm‘e (Fatirenhert)

Y Examples of fife

Greulw than 68° F {20° C)—

‘v drm water

Mlich plant hife, many fish dm-asps
Most bass, crappie, bluegill, carp, catfish, (.u(khsﬂv

" Middle range: 55 68° F.
(128-20°C)

S OO Uy U]
.

Low ranqc Less than
657 F. (12.8° C)—-cold

- '

Some plant Iife, some fish diseases
. Saltpon, trout, stoneflv, mdvflv caddistly, wum
beetles

Trout, caddistly, stonefly, mayfly

N

——y )




> . ’ . »

V. MEASURING YA!\ID' RECORDING WATER CHARACTERIST"ICS TO TEST OUT PREDICTIONS o

""One way to test the predictions is to use this (Hach Water 09pH Testing Klt or equwalent) Open the kit The

instructions are inside the lid. There are lots of jobs to be done in test:ng {clipping, sqwrtung, swurllng, d|pp|ng, A

counting, reading, etc.), so make sure everyone in the group has:a job to'do.” i o v s
S | . . : -

Pass out Task D {and Data Card on the reverse side). Have group transfer their predictions from Task Cto ‘

Task D and _record. the testlmeasurements beside the predlct'onsjornomparlson . - : .-

P . 7

_Each group of thre“ 1o flvé people takes a k|t and spreads out along the edge of the water.

i

b -Do not demonstrate the use of the kit. Let the partlcnpants read the mstruct.ons and |earn to use the kit as they .
I collect the data. You should check among the groups as they work to make'sure they use the right bottles,
,chemrcals ‘etc. (20 minutes)

. -,‘
3 . B .

v Questions and Discussion - s

“1. ”How did the test results compare to the predictions?”

2. "Under what con)lttons might we éxpect to get different results than we did today7" 4 2 o )

3. "What can we say about the qualuty of the water in this stream so far?”

[ :
?l L} "

4. "“What else would we need'to know to decide whether or not to drink this water?” (Coliform bacteria count)

R v ) - . .

ERIC - R
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TASK D (groups of 3-5)

Make Suré Everyone in Your Group Gets Irivolved in the Testing.

" the stréam or pond.

.'.(,"

>

r . 174

AR R Usmg the water tést kit, determine the water and air tgmperature dissolved oxyge.n count and pH of

.

Record the data below, using predictions from Task c.

Name of Stream, Eond or Lake:,
¢ o . ¢ .
Location of water sample | ;... Temperature (°F or °C) - Usable
.+ | ledge or middle of:stream Taken — — pH * Oxygen {p.m)
‘I bank of pond, etc.} : - Water { - AW [mg/iiter)
e ) by ‘My Actual My _Aetual - My dActual | My « Actual
pred. | test }-:pred. | test pred.”| test pred. test -
\. - -
. ‘ . '
2. Water Productivity and Color o - S
On the basis of the color you recorded in T ‘ask C and Table 1 (See Data Card reverse side), what can you
© . say about this water? i . B
) . . .
v' 3
14

3. Light Pentration (pond or lake) * :
"My estimate of how far | could see into water (from Task C) is . (or meters).

" . Transparency of lake'$nd pond waters can be roughly determined by the use of awhite and black plate
-(called a secchi disk ), which is lowered on a line untit it cap no longer be seen. It is approximately 8
inches in dlameter painted white and black in aIternatwe quadrants Very little sunlnght pentrates below

- the pomt at which the disk disappears.

Lower the Seccho disk into the water untol it can no longer be seen. Measure depth from surfac’e of t2
water to'the disk and record ft. (or meters). ~

On the basis of the depth_of the Secchr disk and TabIe 11, what can you say about the water?

N

4. Temperature Layering (Dond or lake)
On the basis of the temperatures you recorded for your pond, the season of year, and the information

P4

* in Table 111, describe what you think is happening in the water now. : 0
3 . . s .
. ’ ‘ .
L] 138
‘ Wwi-5 '
A " /



V1. MEASUR!NG WATER VOLUMES FOR STREAM, POND, OR LAKE: S ' T

(For a stream, use Part 1; for a pond or Iake use Part 2 )

o /

»

I . L .
. L ! . _ S
‘Part 1. Stream Measurements : o . i : .
. Questions and Discussion o : \ CHe :
. .. . L - .
. ' “l "How many people do you think could live off the water m this stream (don“estuc water use only)? {4 ’ N
' . A 2 \ Y ‘z
- 2. “What measurements do we need to kﬂow in order to determine the #Emount of water in thus stream? ! .
~ Discuss how to make’ different measurements. Work Task E, Part 1. _ ‘-,_ - L \
) ) e . . . L, \‘. . .
Questions and Discusgion . * . . o ' o . -
* 1. “How many people could live for 1 day (domestic use only) off the 'water in this stream?” . . coee s - o in = 2 = == e
. N . - . " ) ) e
. 2. "How did your prediction compare with your measurement?” S T
: . B -, : . . v T ’ . ..
. 3 “What would happen to this environment if we piped all the water at this point to a community?* -
X . . . N ¢ ' . i N . o . . .
. 4. "If we were goint to use some of this water, how.much should be left to flow downstream? Why?"
. . '5. "What might éffecr the amount of'water.‘in this strdam?” * ’ 4 . e T e
. . " ) ’
6. “"How ‘mportant is thls streamtoa communrty7 To the env1ronment here?" e
s - ¢ v . -
Part 2 Pond orvLake Measuremen;s v, " B - ' . e
i Questlons and Dascussron L , . ‘ : .
"How many people do you think could live of; the water in this pond or lake?’" (domestic water use only)
N B ) ] . - .« ‘ X .
2. “What measurements do we need to know in order to determine the volume?’’ Work Task E&art 2., ’
.;- o . - .
» B N i
Qué'stions and Discussion ) S , o . L »
. ) . /
s 1. "How many pcople codld live for one day (dornestrc use onlv) off the water in this pond?”* | //
2. “How d|d your prediction comp gre with your. computatlons7 . ' » /./'
3. "'What might affect the amount of water in ihis pond?”* . . y
4. ""What would happef to this aquatic environment if we drained it?” : : ) ° a7
5. “If we were golng to use some of this water, how much should be left to minimize damage to the pond
environment?” . _ ‘- ,
© 6. ""How important is this pond to the environment?” _ ' C s - )
' 39
. ’
L4 *
o Wi J )
" .
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PR \ :
s . b ! - - . .
_r - Vs . . .
. . T
L : . -
: TASK E (in groups) - , )
d ’ ! '
Part 1 For Stream ! .
i °
1 Instructions for collecting and r/ecording streamflow measuremenls.
S / .
' I For metric apphcut:on wbsmuu- meters for feet and liters for galions.}
. 1. Measure and mark a 100{00( distance along a straight section of your stream. If youfcan't find a 100'
\ Section. use 25° or 50°. Throw a stick {5 or §'inches long: or 12.7 or 15.2°cm long) in uter above
the upstream marker, Record the number of seconds it takes to float dovgnmeam between the markers,
‘ Record helow. Now d"vule the 100-foot distance bv (he total seconds it took the stick 26.float between
s - the stakes. Do this three times and use the pverage ume .
st measurement 1001 = ) = : f1. per second.
. {distance) * (to1al seconds +  “(number of feet stick -*
! tu floar 100 f1.) floqied each second} i B
B i
’ 2nd measury ﬂl 100 fr  + LS _ 12. per.second
¢ . 31(! megsure} wu 100 ft . . . ft. per second.”
¢ Total +3= .
. « . {f1. per second) {ft. per second zverage} .
*2. Find 'He average w-mh of your secnon of the'stream: Mleasure the width of thé stream at thyee ‘places
wittin the 100. teot area, then divide the total by three 10 get the average width of lhe stream.
! . First rneasurement l( ’ .
5 Second mr.asun- ont __ AN . .
Third measurement ;l(. s .
Towl ! - Lo+ 3= |( {average width}
. 4 . 7 L .
3 Find the ayerage drmh of your section uVlhc stream. Measure the depth of the stream in mrev places
4cross the stream in a strdight line, then divide the total by four 1o gt the average depth of the stream.
Firsy measurement ___ . tt.
Sec Gt measitrement [T o . -
Therot muasurement ft. : / ,’ IR
- Total =~ fl. + 4= /__f1. (average depth)
“ NOTE  The reason you take three gepth measurements thy rjwlqe bv fours to take into account
! the shailow areas of the stream. 1t dantia explained by the/tollowing examp'e of a drawing of a’
;7 stream cross saction I depth an thfeaplaces in A{3), B410° +and €(5°), {total 20°), find an average
. by dwiehing by three, 20°~ 3~ 6§ 23" Now look at thy area or avemqe deom (D}, witichus 5°,
. Take total of depths and divide b un" 20 -4:=5' ’(he correcf average gepth.
; A N 1 a- 8 4 Water qurtace
i ey
| 1y . .
i ' v _ Sy
i ! - ~ ' a""f -
i _
o . N
:‘ 3 Fnitthe coine teet of water ped second  Multiply the avarmu- wigth, avwaqe depth, and the numbher
! ; Jot feet the Jtek Houted each sedond {A cutne foot s water 1n 4 container 1 foot wide, I foot high. and
' . } ] 1 fonttong, or 2.48 qatlons. A cdbre meter of water s the amaunt in a container 1 meter wide, 1 meter
‘[ 1 nah . and T metst tang, or 1,000 hiters } * ! :
¢ . J ft X tt X ,
/ Nivrage Average Num‘t'mr ot Cubnc feet of water,
wnith depth feet per second flowing per secnntd Lol
/ -
. / i 5 The average gwrson uses about 200 qnllohs {757 Liters) of water a day tor home use. [This does nn(
o i rellect each person’s shate 0f water used for public services and industrial dnd commetrcial uses. ) In
otder to find out how many people cguld qet ther wa(er needs for 1 day flom this stream, comnlele
the totlowing calu ulations. T . .
! . X ' . -
! Stieamn tow in ¢l ft . Gallons in 1 cu f1- Gallons of watet . )
E per ancond of water - per secont] -
. ] . .
PR - X .
: ‘ F.:l!uns per secamntt’ . Seconds in minute Gallons of water
} per minute
! X : _ *200Gas
}' Galtons nl watet Numbet of minutes  Total gallons {Amount of water Total number of
3| per mingte N waday watar et one person uses- people whu could
| day . per day) get daily waters
- R ° needs from this
- : stream
° ; Cation )
< N
. -
\ . > ) ’
: ‘ w7 D
LN ‘
! - B h
o .
H ‘ ,
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rcording volumes of water in a pond or lake.
ite meters for feet and liters for gallons.)

stance across} of the pond ~Measure the length and width of the pond. You
tH and width measurements and get average of them.

ft.
ft. ’ ]
fi. + 2s___fr  (average diameter) )
ter : fx3.14°(.) + 4= sqaft. surface.

{area of pond)

' pond or lake. Measure the depth in three places along a line (transect)
niddle as possible. Add these depths and divide by four (see explanation
N - . . . A o
th. (_lf additional accuracy is desired, repeat this process along additional
- .

‘fr. : o ~ s
ft.
ft. . )

3 c _ft.+ 4 ft. (average depth}

three 'depilh measurements then divide by four is to take into

the pond. It can be explained by the following example of a

an. If depth in three places is A(5'), B(10') and C(5'), {tota! 20},

f three: 20+ 3=6 2/3. Now look at the area or average depth (D)-
ths and divide by four: 20" = 4 = §', the correct aver'age depth. _

A 8 [of JWater surface - !
5° 10* 5
%,,‘7 ~ O
\-—-%’——-—--—“6@-—0 ®
’,” R0 .

ser of galions of water in pond.
—__ cu.fr
depth  Volume in cu. ft. .

Number ot gals. water in pond ~

water in a container 1 foot wide, 1 foot high, and 1'toot long, 7.48 gallons. _'

~amount in a container 1 meter wide, 1 metér high and 1 meter long, or

w«: teet of water. (No meter equivalcni included)

verage depth in feet Volune cu. ft. R

it =, . acre feet of water.
t. in an acre :

Yot Number of gallons in pond

1t 200 galtons (757 liters) of water.3 day for home use. (This does not
water used:for public services and industrial and commercial uses.)” In
people could get their water needs for 1 day from this pond, complete

-

- \

unt of water one person Total number of people vsho could

uses per day get daily water needs from this

pond -
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VI DETERMlNlNG WATERSHED BOUNDARIES
PR
Distribute, Task F and a map of the area io wh:ch you have been workmg
\ ) : . . .

4 . . N L
i

T'AS‘K‘F (smali groups) -

Describe what you think a watershed is. - SR

. -
b3 . -
. * \ . . Sy

. . ’ o . . » \ o
N - . : ) < - M i i — ]
o ! - Fmd your Iocanon on this stream (pond, lake) on the map. ' : ‘

YWhere does the water come from?
" Where does it go?

*

~ T

- . Draw lines around the boundaries of our watershed. We are in the’ : *
o - watershed. . L . . . <
) . . .
4 \—What activities in this watershed might change the charactensucs of this water?
Acuvgy Ways xhe acuvny might change lh.. characteristics of*the Waler *
L . "
L
*
, e
>
. . .

1 -~ ‘\\‘

Have participants get into small groups and wnte a descruptson of what they think a watershed is. Have groups
Y : share their definitions with the other groups.

- Finish Task F: (10 minutes)

Questions and Discussion e

-
a . . .

1. “'What activities did you list and how did you think they would change the water characteristics?"’

\

. 2. "Are any of these evident here?"”

3. “How would we find out more about this watershed?"’ .

‘\

Aruitoxt provided by Eic:
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VIL COMMUNICATING FEELINGS, AWARENESS, AND VALUES - :

Have participants complete Task G. (10 minutes) _ . .
. ‘ b,‘ : '
TASK G (individuals or small groups) o 4 o
in addition to the factors we have collected informatipn sbout todr(lin others that influence the way
‘water is used. ) 0" . . St
Factor ’ Who Is Inyolved * Influence on Water
) -
V' N~
L]
;
’ v 1 - .
\ - ‘
Selact one or two of the above factors and describe what you might do to become involved in determining
how the water will be used in yQur homs, community, county, ete. .
Ask for‘}esponses from Task G and discuss. . .
VIIl. SUMMARY L .- ; _ Co ’

o ’ . ’

1. "What did we find out about water from our investfgations today?” - -
2. "How can we summarize our\disi:ussions and investigations?"’ : .

3. "What are some methods and processgspwe used in our investigations in this session?’’ (May be usefuf for ’
first field sessions to identify processes used in the investigation). ,

s

4. You may want the participants to evaluate the session by writing how they felt about the session,
%

Wi.10

ERIC ’

Aruitoxt provided by Eic:
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SOME OBJECTIVES : : C ' : '
Behavioral Outcomes in Knowledge (. / j’; .
1. As a result of these activities, ef’ich participant should be able to: P

) | ’ .
- a. Identlfy the boundanes of the stream (pond or Iake) &Katershe/ on the map provided .

|
l

.
>

—/b Predict the pH, temperaturev and dJssoIved oxygerni couny/the stream or pond using the list of aquatlc

~animals found . G

. . |

|
h

c. Demonstrate the abll'lty to /test cut the above preduct/lons using the water testing kit
s ' 7 .
d. Measure the cubic feet of,/\'}vater ‘per second flowir)g in the stream, or in the pond, and determine what

size community cduld‘JiVe off the water measur/ed - (
: S \ |
. i

. /

7 . . .
-, </ . . .
e. Describe three ways‘this stream or pond is |/mportant to the surrounding environment.
¢ ’ ' s/ ‘ ’ . [
. .. . / . |
Behavjoral Outcomes n;; Feelings, Awareness, Values and Action - . i

1. As a result of these actwmes each partlcnpant should be able to: ’ i - .

.
/

a. Descnbe in writing how he or she feels about man's ‘effect on the aquatlc envuronme t at this site

I

b. Describe at Ieast one action he or she can take in everyday life to heIp improve the way water is managed

- . ‘

in the — , , . ,
v Home e - - g
Community : . . )
Consumer habits ' - ) . J
. . ’ . 5 .
¢. Describe the benefits of each of thg-above actions - . _ )

d. Describe the implications of water use and management in our society.

EQUIPMENT NEEDED (for a class of 30 people) ) ; :
4 Water testing kits (Hach Co. 1 Secchidisk .. . 30 .Maps of the area .
~ orequivalent) =~ - * 30 Jellycups, baby food 1 50-foot or 100-foot tape :
.4 Thermometers . jars, etc. ' 4 Screens
- 4 White dishpans 30 "Hand lenses Markers
30 Sets of lab sheets 15 Pond Life books - .Chart paper
Task cards (Golden Nature :
Data cards Guides)

-

The tasks and dlscussmn topics in this lesson are desngned %) that many can be done individually or in combmatuon
depending upon the facuhtators ob]ectnves and time constraints. - e
A

it is suggested by the writers that continual plan revision be done by the people who Use this pian.

T
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.
* »
your observations:,
1. "~ .

Piants

" {TASK A (individuals or small groups) ,(/}\ - v
Asyou a;;p(oach the water, observe and record - :

Animals .

Air , ' -

Rocks - - '_ -

Water

Other

{-~ TASK B lindividuals or groups) o ' ' ‘ ' . VY74

- ’ L’I

_Part1
. 1
_Using the collecting equipment '(screer)s, jelly cups, etc.), collect as inany types of aquatic animals as possi-
ble. Put them in the white dishpans for observation by the group. {Keep the pans'in a cool place.! When you

have finished, move on to Part 2 of the task. Try to identify the aquatic life found. -

Part 2 S ‘ ’
Usihg the “'Golden Naturg Guide Pond Life” books, 6r similar field manuais, and picture keys onthe other .
side of this card, geneially identify the specimens you found. . -

List or sketch the animals'you found. Return animals to water as soon as you have finished.
. | . ‘ .
. ) . .

’
[
)

- -
... Description of where \fQund . Type (name or sketch) How:many .Common
v P TN . g name
' \_\\/ . -
. e
]
’ !
7 L4 i
.
) / :
WATER INVESTIGATION Task Card
\ Forest Service-USDA
¢ .-
bl ) .
Wi 1§ v



'SOME SUB-SURFACE FRESH WATER ORGANISMS |

/po—2 inches .
£1.36.0 cm.) - FRESH WATER

SHRIMP

BRYOZUAN
COLONY

LEECH
"FAIRY SHRIMP  \,.ch 28 cm.) ' g

v

! DAPHNIA

' —G\‘\g;\"/z‘ =1 1ach ( ’

L]
.. 1328 .
s%q; em.|

) '40 (L1
03cm.}

CYCLOPS

4 inch
. Y10
.. n.0em.
Ltorve 3 -/
Asrraem form)’ /
o - * 9, iInch -

l'/lo inches

‘128 cm.),

n«.%cm.)
MAYFLY N .

. ) N
N ’ Ltorve’
1Gocm.} (pond form) )
, ) - Al
I‘oﬁn:t

WATER STRIDER

CADOISFLY

MosQuiTo
1, — 8 wmeh
Y46~ %o 0.31.3cm.)

STONEFLY

Lerve

~

. DRAGONFLY =3 Inches Reprinted with permission of the Oregon State Game Commission,
15128 em.) *

r

_ 46
M .
. ' Wi-14
»
\‘
- &
Q : ", ) ) . : .. N

ERIC
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TASK C (individuals) © . : S '

On the basis of the aquatic animals you found, the tables in the Agquatic Data section below, and your
observations, predict the fallowing chargc(eristics of this stream,

~

Water temperature wnll be______ because.

/' | predict that the:

Air temperature will be because

pH will be because

Dissolved Oy count will be . because

| can’see about ft. into the water.
The color of the water is

Keep these predictions for future use.

AOUATIC DATA

Table I. pH Ranges That Suppart Aquat/c L/fe

MOST ACID ' : NEUT-RAL\ : MOST ALKALINE
1 2 -3 .4 5 6 7 8 9 10 11 12 13 14
Al Bacteria 10 ] b 13.0
’ Plants -
{algae, rooted, etc } . 65 . 12.0
Carp. suckars, catfish ) o v
some insects 6.0 <« 90
Bass, crappie ¢ 6.5 _ 85 -
Snails, clams, mussels - . 1.0 90. ' N
Largest variety of ~ ' , '
antmals {trout, mayfly, v
. : stonetly, caddisfly} 65_75

Table 11, L,’:;;)go/ved Oxygen Requirements for Native Fish and Other /,lqbatic Life

-

\ Examples of Life D. C in parts per miltion

» ‘milligrams per liter

, Cold water organisms, including salmon and 3out (l)elow 68° F,¢ ’ N,
Spawning, growth and well-being (radusflv. stonefly, ma-- 6 ppm and above

Warm water organisms (mcludmg game hs Vvsuch as bass, - me, cat fish and cérp)
(above 68° F.) o
Growth and well- bemg (some caddis fly) = 5 ¢ 1. .6 abuve

Table 111. Temperature Ranges lAp/;_ra.wmalei Reguired for Certain Qrganisms

Temperature (threnheit) Examples of life . -

Greg:ter than 68° F. (20 °Cr-- Much lantVife, many fish diseasas
. warm water Most bass, crappie.'blueygsti, carp, catfish, caddisfly

MMdle range: 55-68° F. | Some plant lite. some fish diseases

] (12.820°C) . Salmon, treut, stonefly, maytty, ¢addistly, water
‘ ’ beetles -
% Low range: Less than’ Trout, caddisfy, stonetiy, mayfly
- 55" F.(128°C} - cold o »
. . L
[ . R
| ' . : WATER INVESTIGATION Tesk Card
. . o co Forest Service-USDA
i
-
L P
Wi-15

O
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TASK D {groups of 3-5) A , _ . -
Maske Sure Everyone in Your Group Gets Involved in the Testing. . "
1. Using the water test kit, determine the water, and air temperature dissolved oxygen count and H of
the stream or pond. \ i J/
Record the data below, using predictions from Task C. T s
Name of Stream, Pond or Lake: S L
n . .
Location of water sample Time -Temperature (°F or °C) T : _ Usable
(edge or middie of stream| 1, o . . . pH Oxygen (ppm) N
bank of pond, etc.) . Water C AR _— {mg/liter) N
) [N y a - . DEY .
My Actual My | Actual My Actual My Actual
pred. test | pred. test pred. || " test pred. test
N
«
2. Water Productlvny and Color
On the basis of the color you.recorded in Task [o and Table i {See Data Card reverse side), what cgn you
say about this water?
'
3. Light Pentration (pond or lake) o .
My estimate of how far | could see into water (from Task C)is_____ ft. {or meters). ) .
Transparency of lake and pond waters can be roughly determined by the use Qf a white and black plate
{called a secchi disk ), which is lowered op a fine until it can no longer be seen. It i$ approximately 8
inches in diameter, painted white and black i in alternative quadrants. Verv tittle sunlight pentrates below
the pomt at which the dlsk disappears. . -
: . ' : A
j.ower the Secchi disk into the water until it can no longer: be seen. Measure depth from surface of the
water to the disk and record, ___ft. {or meters). Cn
Ore #hie basis of the depth of the Secchi disk and Table 1, what can you say about the water7
4, Tempurature Layering (Dond or Iake) i . :
Or the basis of the temperatures you recorded for your pond, the season of year and the information
in Table 1l describe what you think is happeping in the water now.
— - 3
I i e q
~ < ~

WATER INVESTIGATION Task Card
Forest Service-USDA ’



often refarred to as the “praductraty.” A weter of low productivity i1s 8 PoOr water,
bologically spesxing, but 13 3 clean water and desirable as » water supply or for recras-
HGnal e A productive vweter may be either » NUITANGE 10 MaAOL It May dbe highly de:
sirable. Foul 0dars snd weed chacked waterways sre usually branded 8 nuitence;
however, bumper crops ot bass, catfish or sunfish May be the result and are highly
tasirsbile, :

i
i
N
—_—t

Fish.F ood
Productivity

I
- : SR
! Blus green aiges " Modefate * '

e e e e . . .

Yetlow 10 Yellow *

, Ojatoms Imicroswcopic, one-celied algae) 4 Moduerately High
drown | .

- Lo . I

Micro-crustacesns -

! Low

GEOLOGICAL FACTONS HAVING BEARING ON COLOR

1 hrtestone geulogy -

Jreen - P Ahundant Ciicum

|
} Maxseeate

I voicanic guakagy » !
valiow-Green 1 Abunclant Suttae . . Low
Qe , Abundant lron b Aiutergte

s .

Table (1 Hetionthip ot Water Clarity ta Fish Food ?ruducllloﬂ and Witershed Condition

' . . R ; . . .

(nterpratations of Depth Resdings
DRI yiae T '

<4n sam it Fish Foud Praducnion h Condition of Watershed Pou.miuv ot

watee fichy (1t reasons for degres of < above Water Resdings Dissolved . 3
fisk remtingl . clarity are biological (1f remsans for oegree of  Minerasls *
lalgaa, atc.}), ¢ clanity are physical (30l
: N sitenon, etg))
R . . . .o . . RN
n & ’ Moyt prosluctive waters Pour CONAILION due to ', Mant
018 2em}l - tar heh toad sl runof ! slses, etc
| .
+ Masimum auygen trom
2 photosynthesis ({grestesit
© thurnal vanation|
' Macimum aigem growth - 5—5 '
~ .'\ " N
N . :
4 Least productive lor May indicate better . Least
+610¢cml fish laod condition becavw of ¥ .
- . . veQetatiun coyer - more | 4
- Minimum nxvgen fram . nable soil. etc. :
-, ahatosvntheus {leset A N
. L dmrnat soation) . ' .
- ; v
. ‘ Minimum akiae growth N !
. oot . o0 . i . L
h .
.
.
A : .
) »
S

DATACARD . .

Tavle 1. Tempgrature Layering in Ponds~ Lakes

. .
1n summar, the surface watee abIorbs the sun's heat and warms faster tFan the-water below.
The warmed water 13 lighter than the cold water, 30 it flosts On |hw 0ol layers. By midsummer
there are thres distinct layers.

During the lummor. mIxing Of Circulation iy prevented by these stratified layers of water which
BCt #t a Darnier,

The unper layer of water cools i sutumn until it apfroaches the temperature of (he watar in
the middle and lawer layers. Aided by winds. the Surface water sinks cauning Girculation from
l%m battom, -’ .

. . . .
In winter, the cold surface water continues 10 sirk and the wiater becomes stagnatad. photo- o
synthesis slows, and oxygen levals drop. - <

In the spring. sided by winds, another Guculation and mmn‘g oc'cuu, ullo‘duho “Speing
Overturn.** . ! b .

1 Seatonal Crangs Diagrem
\ Summer

[
Soring ame Fahl Winter

Stayetet weter

Mustioe aym raoul
op e remy 43 630

DIy o maweg:

Battier wnm
A eker than
eyers dre 7
LX)
ETTRIN

D-sring the sumimer,
tish any suualic hite
are mast ac tive,

Duting spring eny fail
overturns, the lempaera-
ture nt the water s
aquphized throughout N

Activity @ greatly re

duced Buring tNe winter
Meny animals hiberna
N the mud or dabr:

the lake. F1sNes ano the battom, " -« .
other ammals #re more .
an than «n wir ter
) - tut less active then i
* Summaer B
e e - [ S

7 Saasanal Coange Chart ' . -
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TASKE (ingroups) . . |

Part 1. For Stréam

Instructions for collecting and recording streamfiow mélsurenj_e. ts,
(For matric application, substitute meters for feet and Iiters for gallons.) .

1. Measure and mark a 100-foot distance along‘a uraight'section of yoyr stream. If you can’t find a 100° ,

sectic n, use 25° oF 50°, Throw a stick (5 or 6 inches long; or, 12,7 or
the upstream marker. Record the number of seconds it takes to float

.2 cm long) in the water above
nstream between the markers,

. -1. Recard below. Now divide the 100-foot distance by the total seconds it k the stick to float between
the stakes, Do this three times and use the average time. .
1st measurement #1100 ft = . ft. per second.
tance)  {total seconds “tnumber of feet stick :

2nd mrasurement

, 3rd mrasurement 100 ft

- ~

o

to fioat 100 ft.)

fioated each second)

00ft +

-

ft. per secokd.

Total

3=

{fr. per second) {ft. per second averag

" 2, Find the average width of your section of the stream: Measure the width of the stream\t three places °

within the 100-foot area, then divide the toul by three to get the average width of the stheam.

Farst measurement

¢ .- Sevand measurement

Third Weasurement
Tota! _

ft.
ft.

_

- -t

ft. +.3 =

Iy
i

ft. laverage width) .

.

3. Find the average depth of your sﬂ{.uun of the stream Measure the depth of the stream in three places
across the stream in 3 straight 1in®, then divide the to!al by four to get the average depth of the stream.

. First ement ft.
: Second measurement ft,
Third measurement N ft. -
taverage depth)

To(al _ _' - fr. +4=

NOTE The'feason you take three depth measurements then divide by four is to take into account. -
the shaltow areas of the stream. It can be explainesi by the following example of a drawing of a

stream cross-section. |t depth.n three places in A{3°), B{10') and C(5°), (total 20°), find an average

by dividing by three, 20° + 3 = 6 2/3'. Now lock at the area or average depth (D), which is 5’,

Take total of depths and divide by four: 20°+ 4 = 5, the correct average depth.

A 8 c JJaer surtace

NG 100 Y 3 .
= wt —lo I:4

O |- = %,’-———-—

V Oy e
\\ .

4. Find the cubic teet of wnter per second: Multiply the average width, average depth, and the number
of feet the stick Hoated each second. (A cubic foot is water in a container 1 foot wide, 1 foot high, and
1 toot long, or 7.48 gallons A cubic meter of water is the amount in a container 1 meter wide, 1 meter
hlgh and 1 meter long, or 1,000 liters.) .

X _ n X .
Average / Number of
depth 2eet.per second

Cubic teet of water
{lowing per second

Average
- width

¢

X The average person Jses about 200 galions {757 liters) of water a day tor home use. {This does not
fefect each person’s share of water used for public services and industrial and commercial uses.)®
order to find out how many peoplc couid get their water needs for 1 day from this stream, complete
the following calculahons.

(3]

;. x v —
-.Gallons in 1 cu. fr
of water

Stream flow In cu. tt.
per second |

Gallons of water
per second ,

X

e ¢

~.

Gallons_per second”

X

Seconds in minute,

Gallons of water
per minyte

- .
s *200 Gais

» .

:

ERI

Aruitoxt provided by Eic:

Gallans of water~ Number of minutes Total gallons ’(Am_ount of water  Total number of
per minute N\ In a day " water.per one person uses people who could
: «day per day) get daily waters
— needs from this
[N stream
“U S. Oftice of Education. -
- : WATER INVESTIGATION Task Card
’  Forest Service-USDA
L , wi-19
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TASK E (in gfoups)

Part 2.IFor Pond or Lake . . ’ : I . '
lnstructions...tor collecting nlnd rocord‘mg volumes of water in 2 pand or lake’ . ’
(For matm: application, substi tute meters for feet and liters for gallons ) . . .

. Find the average diameter (dlstance across) of the pond. Measurc thie length and width of the pond. You.
_ may have 1o take several length and width measurements and get average of them.

Pond width fr. ’ : !
Pond length _ft s
Total ft. + 2= ft. . (average diameter) '
. Average diameter f.x3.14 ( ) % 4=___ sq.ft surface.

{area of pond)

2. Find the average-depth of the pond or lake. Measure the depth in three places along a line (transect)
“across the pond, as near the middle as possible. Add these depths and divide by four {see explanation
below)-to get the average depth. {1t additional accuracy is desired, repeat this process arong additional
transects and average results.)

First measurement - ft. .
Second. measurement : N
Third measurement " ft. - .
. Total it + 4= ft. (average depth)

NOTE: The reason'you take three depth measuremen(s then divide by four is to take into
account the shaliow areas of the pond. it can be explalned by the following exampte of a
'drawing of a pond cross-section. |f depth in three places is A(5"), B{10") and C{5'), (total 20},
find an nvuage by dividing by three: 20+ 3=6 2/3’ ‘Now look at the area or average depth (D)
‘which is 5'. Take '&al of depths and divide by four: 20" + 4 =5'_.the correct average depth

A e c Water sutace

0y

. . < .
D__o%% e e { e, .cp\".c',__gl.

3. Formula for computing numher ol qal|ons of water in pond

8. X : = : cu. ft

Area of pond Average depth  Volume in-ou. ft.
b cufr. X7 48 =

Volume in cu..ft. Number.of gals water in pond

.

(A cubigifoot of water is the wa(er in a contairier 1 1oq_( wide, 1 foot h»gh and 1 foot long, 7.8 gations.
_A cubic meter of water is the amount in a container 1 meter wide, 1 meter hugh and 1 me(er long, or
1,000 liters.)

4. -Formu!a lor computing the volume usmg acre feet of water. (Nu meter equivalent include )

. (Surface) X =
Area of pond in feet  Average depth in feet - Volume cu. ft. . ”
b. + 43,560 = | acre feet of water.
Voluge cu. ft. {sq. ft. in an acre ' \..
c. X 395900 °~ = ’ e
Acrefeet Gal./acre foot .- Number o( gallons in pond
’

’ -

5. The average person uses about 200 gallons (757 \iters) of water a day for home use. {This does not
reflect each person’s share of water used for public services and industrial and commercial uses.)® In
order to find out how many people could get their water needs for 1 day from this pond. comgiete .
the following calculations. . ’

. Gallons of water Amount of water one person ~ Total number of people who could
in the pond uses per day - get daily watét needs hom this ~

*U.S. Office of Education . o pond” " ok
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TASKF'.(s'm.aIIgroups) S | g - o

Describe what you think a'watershed is. _ v .

- - .
. v

[

Find your location on this stream (pond, lake) on the map.
Where does the water come from? _ - :
Where does ifgp? - o ' 4
Draw linez around the boundaries of our watershed. We are in the N : -

watershed. .

3

What activities in this watershed might change the characteristics of this water?

‘Actiavity Ways the activity mi.g‘ht change the characteristics (;f the water_
) - , : Lod °
. ki ’
) , WATER INVESTIGATION Task Card
- . Fcrest Service-USDA ’ .
v
$ .
\

55
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TASK G (individuals or small groups) o "

/ s -

In addition to the factors we have collected information about today, list o't'hers that influence the way
, water is used. : . . - -

]

Factor - Who IsInvolved - | Influence on Water

N\ . ~

i Select one or two of‘v\the 'above factors and déscribe what you might do to become involved in determining
: hoW the water will bé used in your home, community, county, etc.

- - -

N

[l
-
.

O
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-alesson plan for

| somsﬁronssr INVESTIGATIONS .

. Setthe stage for thus investigation by reviewing qunckly what will take place inthe allotted time. For example "In this
~ session we will develop some skills in collecting, recording, and mterpretrng data about the forest and then communi-
- cate these mterpretatnons using different methods and' processes.’ .
,Note to facilitator: Both the metric and English systerns of measurement are included in’the lesson plan. If it has not
already been determlned you should drscuss and decide with the group which system will be used.

. OBSERVINGANDINFERRINGWITHCROSSSECTIONS B . - o

. Dustnbute cross sectnons of trees 4“ 6" (10-1 5 cm.) in diameter that show a variety of grov'th patterns and : ',.
; - influences (fire, insects, etc. ). e S -~ :
" Have people spend a few rninutes Iooking at the cross sections {5 minutes).

D

Questions and Discussions . : e

. o ' .

1. “What aye some of the things you noticed about the cross section?’’ List on board. .

2. Point to two or three items from the list that deal with growth characterrstrcs and rlngs (varying wudths of
growth rings, center.not in the middle, étc.).’

" ‘What are some possible reasons for ?“ Select some observat|ons.

. -

3. ”In genera! whit could growth rings tell us about a group of trees?“ (competrtuon clrmate temperature)

4. Pass out Tasks A and B. “This is what we ]USt did and here is the task card ?or your reference later.”

* Refer to the information on Task A about tree growth rings. ) BEEELN
- TASK A twork in wral o
¥ - .
: X W70 et wime things you nuh\“..)nn.llmv:rrn\ (PR .
2 . . . -
. . : : 4 N
! . ) - \ ) TASK B tword ot smalt aninl . ‘' - v
M ’ a o :"\T;::: Vewm the ot 4t )
LT ways 4 e Y1t mate 0Gt gD eest tm eee]
Otmmratian (R
LW?M PRYRLE ) . R TN FENT YO N L wath
1
o
- V/ .
, Investugatnng Your Envnron ment Serues
. : Forest Sevvice, United States Department-of Agrrculture
'} . . " Revised 1978
U _ Fi-1 -
b - . «
(o
. ’ J '1 - ¢
" N . : . hd s ‘“ T ] . N . -
Qo L T Cons y
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AND INTERPRETING DATA ABOUT TREE GROWTH RATES AND COMPETITION

e cores) requires preparation by thé facilitator before the session.

uld be selected’fof study, four to five trees tagged. numbered,' and bored, and their diameters

N

se selected should show effects of environmental conditions—injury, overcrowding, lack of

e tagged and numbered trees should be bored with an-increment borer by the facilitator

.ores should be numbered corresponding to numbers-on trees. Taping tree cores to cardboard
1 scotch tape or in-piastic straws will help keep them longer if liquid resin is not available. In .
the numbered cores and trees to use again. This elammates the necessnty of reboring the trees.

-
-

v

1 to fmd and use stumps of trees that grow under a variety of competititon mfluences instead

es, -

e

sk C are all planning steps in sefting up an investigatioﬁ and should be done away from the /__,./

iscussion

tree core that your group has been given and record the information in step 1 of Task C.” Pass

ies, pencils, the numbered tree cores taped to cardboard, and Task C. {10 minutes)

TASK Cigraus of 4 §) \

T Jbstve the tres core your gloup Nis been gven and Tecord the information
Son cfraw g 0 @ 00w 1) Tae Oteruet The Tree Cote you Nave bews giyan

Nt af dark o { L

Toww = from center 1o burk Remmarny sout 1ne 1ing patieen

\
dagureen age) . - N . 5
o L - - - B

DRAWING OF TYPICAL TREIE CORE

‘

C[NTERT ‘-SYMT COUNT!NG HERF

NI IHHIJUHHHHHIIIU [ 32

2 ‘f,'rnn F0mn Grougt hay eeganisd the mtormaten, nee penan o e g shingdd put thisetias atan

it DlackDown G e Iaaret Chart shoted tie ttke Task 3 uten 2

Hewurd the Loilawing »n1Ormatiun abuut Tree Corey Hom the master chatt Inatiuctor wild provagr this

diaineter tonmation —~a :
Munter o dark 03y Diameter ot

Teww = tenm fenter fo hark

Remarvy st the vrg patters
apptone et M

.
8

Ct apan T tHIan 10 bt Gt 1easnes Tor same of D S heengey o e data -

W Seal T Ot Of Thees TEaey f10m D1 Cisl 1Y Al a1 e encsy 1 genw il tane
‘
G R temey ) you seba U Drebieate iy e d
WPy bl yrag selget Hheve truey "
.

A Cer a TH pnt e 10 the 5 18 9 199 10ReY yi i I for e aevtal

Collm tirig wod recordiny data Rucard goins ataeeeat ooy

L inperpretog data Recort possbie e etations of e staige 11aty

Siptmar g yOur Averligalin ST gaul JECairt smman el i o

What vons wees teyinng st ondf
What et collm ted aboat F
What intes
What ot Lits wandt y.(t

rgtintia ou
WD ID0UT v e tigat b

I.AST YEARS GROWTHL ;BARK )

Fl.2
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2/Have each group tell you the mformat:on for the number of dark rings from center to bark and remarks

/' -about the ring pattern while you record on the large chart (see Task C, step 2). “What does this tell us about

. the trees these cnres came from?“ \

’

3. Now put the diameters on the large chart and have everyone record them on Task C,'step 2. Ask, "Now what
. does this added mformatron tell usi“ L ; , . . —~

4. “Gd on o Task'C step 3, Pick out two or three’ trees‘from the chart that show dlf‘ferences ingrowthand .~ -
set up an mvestlgatlon to find otz why there aré dlfferences. 3 _ -~

5. Have the groups take Task C to the arsa where the trees are tagged and numbered. Have them spend 10 15
mlnute‘: doing the investigation and completmg Task C, step 4.

6. (Outdoors) V.hen all groups are finished, ask fora 2—3 minute summary from each group. *What did you
find out?"

. ) A '
7. “Whaot are some of the.rnajor factors that vou think are affectlng the growth of this forest?”’ ) %

8. “What does the information tell us about the past events of this enwronment?"i

'OBSERVING EVIDENCE OF CHANGE

] N
Pass out Task D.

Questions and Discussion
Q ) Id

1. “What evidence of change (natural and manmade) mlght there be |r\th|s envnronment?“ . N

2. "Spend the next 20 mlnutes Iookmg for evudences of charige and recordmg them on Task D.” Pass out Task D,

. TASK D ' e - '

-r

Look for evidence of change {natural and manmade) .in the envrronment
Record and fill out other columns.

~ Evidence of.changes. in the What rmight have caused’

O

ERIC

Aruitoxt provided by Eic:

environment . : them? ' Effect on the environment
¢ -
! . -
M . ﬁ?
: N

Questions and Discussion

. "Wkat ev:dences did you flnd7“ Have group develop a total list. Record on chart in front of total group, if
posstble : - .

\

2, ’.'What could we do with this list?" This is-a key qn.:estion.'

-3. "'Get_ int. groups-and put the whole list into a sequence.” {Cptional)



IV." OBSERVING AND RECORDING THINGS ABOUT A ROTTEN LOG OR STUMP

Move the group to a rotten stump or log.

1. f'l,et's‘focus in on one evidence of change in this rotten log (stump).”
¢ ' : . < }
2. Pass out hand~lenses arﬁ“demonstrate how to use them (many people. have never used one before).
3. Go onto Task E. "Notlce that on Task E it says, ‘Do not tear the stump apart! Why do you think this

- -note is there? Spend 10 minutes observing the Iog and recording your observations on and interpretations
' of Task £’ - A

TASK E (individuals or groups)

.Do Not Tear The Stump Apart! -

1. Record your observations and ideas below. . o ! » :
* Living things | Effect on stump
*Nonliving things . S .Effect on stump
. ) : ' . \\ ' . . . 2 '

= =
, . . - 4 ’

2. In the space below, const"ruct a diagram of one of th‘e\'cveles taking place in the rotten log or stump:

\,
\
Y

*You detine the word cycle any way you warit to. ' .

-

o ,.».-._'m_..;;._, . . | S | ' \

: ' _ : Fl-4
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Ouestions and Discussion -

1. Ask for volunteers to share what their diagram or cycle Iooks like. If approprlate comment how people
defnned and illustrated the Word cycle differently.

V. COM(MUN!CATING lNTERPRET_ATl_ONS THROUGH SKETCHING AND WRITING. . . .

Distribute sketohir.g paper and pieces of charcoal from a campfire or fireplace. . Lo
_ Questions and Discussion )

Y

1. “Sketch the log or stump you just studied, using charcoal from a campfire or fireplace. Other sketching
- materials will be given to you as you work." Subject of sketch depends on the environment. It can be
- anything that is significant about the area: a rotten log, stump, snag, old homestead, fence, barn, crty
building, transmlsslon tower, or freeway.
2. While people are. sketchlng, go around and give them rotten wood, brown dandelron leaves green dandelron
.flowers, and other goodies in season. ) <

3. If you’re not in the woods, improvise.
Begin this part when about half the people finish their sketch.
Questions/and Discussion

1. “Use your pencil or pen. Find a place on your sketch (across the bottom, or down the slde) to write some
things as'i give you the directions.”’

~

v © 2. Give these directions to the group: : T ' L
“Write two descriptive words about the stump (words that tell what it Iooks like).”” Repeat instructi'ons.

. "Write three action words about the stump (words that descrrbe processes or changes taking place or
thlngs happenlng ‘to it)."” Repeat mstructlons .

. "Now wrlte a short phrase that tells how the stump affects the rest of the environment (a phrase
descnbung its value or usefulness or a phrase describing any thought you have abou* th2 stump) "
Repeat instructions. . - i
o ' Xl
. “Write one word that sums up everything about the stump (a word that suggests a comparlson an
« analogy, or synonym).”’ Repeat instructions. \

\

e. (Qptional) “Now, if you wish; gQ back and give a title to what you have written.”

f. ‘“’Congratulations. You have idst written a poem about the stump or whatever you sketched.”
. L : ‘
NI 3. Have people read their writings if they wish. :

. ,

O
mt

FiI-5
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':'VI.

TRANSFERRING THE PROCESS TO OTHER ENVIRONMENTS

This could be done inside, dependlng on outside condltlons The same processes could be used to mvestlgate

other environments.

TASK F

List some other things in this environment that could help us further interpret the forest.

Things in the forest = - _ ' What it can tell us about the forest

identify and list some of the methods and ‘processes we used today in our investigation.

Des crlbe how we could use these methods and processes in another envnronment to find out more about it
{city, schoolyard, etc.). - . . o

VIl

~ B. You may want the group to de cribe in writing how they felt about this session.”

S VI,

SUMMARY"
1. Discuss Task F..

2. "What did we find out about the environment in our session today?* {List on chart, if there is time.)
3. ""How are these th{‘ngs important to thé way we manage the gnvironment?*

4 “How can we summarize our investigations and discussjons today?’’

SOME OBJECTIVES

1

~-Behavioral Outcomes in Knowledge
e v

.

1. As aresult of these activities, each participant"should be able to: i

a. L|st at least thregl observations about tine cross- sectnons provuded and |nfer possible reasons for each
© observation, ) '

-

b. Describe ways to set up an invesiigqti‘on to find out more about the above observations and inferences.

~ . . e 5 Q



c. Setup an mvestrgatron {coliect and record date) to find out reasons for growth rate differences in a'
given stand of trees, T . E

d. Desc”be actrvmes appropriate to other envrronments fomnterpretlng the Iandscape

e. Identify and I|st at least three evrdences of change in the envrronment and |nfer the cause- and effe(t
5 relat nshrps of those changes. .

- '

f. Construct a diagram of a cycle in a rotten stump. - Tt

-

Behavioral Outcomes.in Rgelings, Awareness, Values, and Action - ) ' -
. 2. Asaresult of these activities-each participant should be able 16:
- . . . 2

a. Describe how he or she feels 'about one change in this environment.,,
b. Communicate feelings of awareness by constructrng a sketch of 3 given ob]ecf in the environment,
" using natural materials,

c. Communicate {eelings, awareness, and values by describing in writing the effect of a given object on Q

"' environment. : , C Y
I1X. ‘ EQUIPMENT NEEDED (for a class of 30 peoplef . » ) o I
¢ ) ’

30 Cross sections of trees - " B - _ SN

‘ 6. Increment cores {preferabiy i in plastrc) from numbeted trees - ‘
" 30 Hand lenses (optional} : -

30 Pieces of sketching paper ~ o . . : : <,

~ Lab sheets o - ' :

o ‘ Task cards . oo ' o
Natural materials for sketching : :

‘

-~

~ ’
" The tasks and discussion: toprcs in this Iesson are desrgned so that many can be done rndcvrdually or in comblna
troq .depending upon ‘the facilitators’ 6bjectives and.trme constraints. .

‘
Y

It is suggested by the writers that continual plan re\}ision be done by the people:who use this plan.

[

Fl-7
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| TASK A (work in small groups) . _ . , o .

[ Write down some things you notice about the cross sections.
Y >0

TASK B (work in small groups) .

Select three observations about the cross section§ from the groug list. , .

List possible reasons for these observations. ) : : -

Llst ways you could set up an investigation to find out more about your observatuons and mferences

. L. . .
‘Observation. - °° R Inferences . _g__lnvesti ations
~(What you noticed)  (Possible reasons for this) {How we cculd find out)
1. .
2.
b 3 Fy
‘Tree Rings Information. ' S o .

The current year's growth is the ring next to the cambium layer j just inside the bark: The rapid sprmg
growth is #ighter color than the growth made in the summer, so ore light and one dark ring makes one
year’s growth. It is casier to see and count the summer wood or dark rings to determlne the aqr of a stump
or log of -a tree wher it was cut. -

These ri‘ngs are easjly counted on the stumps of cut tregs. -
ne " . AN . .

" How old was.this tree when it was

“eut? The dark rings are summer *
wood and the light rings are spring
wood. One light and one dark ring makes
one year ‘s growth. -

. . . . . FOREST INVESTIGATION Task Card
\ \ ' : T Forest Service-USDA

S L

O
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TASK C (groups_of 4.5)

A Y

1. Observe the tree core your'group has been given and record the information.
. See drawing of tree core to help interpret the tree core you have been given.

Number of dark rings . ) P i
Tree# L from center to bark _- Remarks about the ring patterns
' (approx. age) - : : e ¢
R - ° . DRAWING OF TYPICAL TREE CORE
| 'csmzn'l - START COUNTING HERE ) . LAST YEAR'S GROWTH;  ~BAKK

\U////fr/mun'n_.'m‘iummmmmm-J 3

2. When your group has recurded the mformat:on one person from the group stiould put this mformatlon
on the blackboard or easel board. Chart should,be like Task C, step 2.

.

Record the following mformatlon about tree cores from the master chart Instructor will provide the

“diameter |nformat|on : ‘ : .
O “ b
! Nl}mber of dark rings- i Dnameter of i .
‘ T e ® from center to bark | tree trunk | ° Remarks about the ring pattern
i lapprox. age) Ueir. + 3). - .
t- i i +
| 1 i
! — | -
|
! 2 ] i - i
| T =t
R - i . .
N '.. _.,.,._J;..._.‘_.; Sy U SRR r)
4 | . | .
e o e _—
1
5. oo e
6 | )
e o e I» S S _L e

3. Set up an investigation to find out reasons for some of the differences in the data. "
a. ‘Select two or three trees from the list that show differences in growth rra,tes
b. Wh;ch trees did you select? (mdlcate by number)
c. Why did you select these trees? . __; . v

o s ot s e

4. Go with your group to the site of the trees you selected for investigation. -

a. Collecting and recordihg data: Record y'qur observations.

. ©

b. Interpret/ng data: Record possnble interpretations of the above data

c. Summar/zmg your /nvest/gat/on Write your group ‘s summary below, including:

What vou were trying to find out ) s - . .
What data you collected about it ) -
. Whatinterpretations you made '
- What other data would you coIIect about 'your mvestugatlon

o

. ~ FL10 ; '65
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 TASK D

e

Record and fill out other.columns.>
. N e

Look for evidéhce of change (natural and manmade) in the environment.

' i
( T ) . S A
Evidence of changes in the What might have caused . "
environment them? ., Effect on the environment
- - v
\.“\ \
\ - r A

R . b '\\

. a » \\ .
‘\ \v
\ \
- \ N \\
\ N - ' \\_
1 - - M . . . \‘
TASK E (individuals or groups) ".’1
. . . !
. Do Not Tear The Stug\b' Apart! o ¢ /
1. Record your observations and ideas befow. ~ R
A CoEt
*Living'things . - -| ‘Effect on stump
!
[ .
»
. \ o
- *Nonliving things ' Effect on stump
. - \ »
. ( . b N
v\ 3 . Sy

N

)

. *You define the word cycle any way you want to.

‘

[N

2. In the space below, construct a diagram of one of the "cycles taking place ‘lr{'th_e-rotten I6§ or stump:
. i -~ . .

FOREST INVESTIGATION Task Card
" Forest Service-USDA
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TASKF . . o o I .

.

(ist some other things in this environment that could help us fu¢hér interpret the forest. -

" Things in the forest o ' What it can tell us abou. *#¢ forest ~ -

* /

! “ o
: \

Identify and list some of the methods and processes we used today in our investigation'..

v .
.

&

-Describe how we could use these methods and processes i another environment to find out more about it

, lcitv.schoolvard, etc.). ’

3

'
.
.
. N -
B .
* .
, .
© . .
)
’
v . [
F
, . o
[
. {
BN
«
» LN
= ’
v
. 2
R .
. Y
. B
[
v . )
. 64
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a lesson plan for .

L ‘ mvesrlemms some ANIMALS AND THEIR mvmonmsm .

Set the stage for this mvestlgatron by revnewung quickly what will. take place Fox e:‘ample say: “During-this session we
will collect and mterpret mformatlon that will help us identify some relatlonsh' .5 that exist between animals and their
envrronment in this area.” - - . . ;
Note to facilltator Both the metric and Engllsh systems of measurement are |ncludeu in the Iesson plan If'it has not
already been determmed ‘you should drscuss and decrde ‘with the group whrch syster: will be used.
g
g A C\BSERVING AND MEASURING ANIMAL SIGI-{TlNuS AND EVPDEN_CE
Qgstions and DnsaUssuon - i . .
) s , .
“1. “What animals would we expect to fmd Iwmg in thns area? (Vertebrate mvertebrate)
|t 2. "What are the needs of these animals?” S !
i .
3. “What are some names of the places where animals live?” :
4»_"Where would you look for animals arOund here?’’ l

‘

&

. ’What habrtat conditions exist in this area that wquld be rmportant to the ammals?" (Vegetatron sorls,
morsture relatronshlps, temperaturej
& - .
i ' 6. “What evidence mlght we find that animals have been here?" (Slghtrngs, sounds, smells, tracks, droppings,
' nests, burrows, partially eaten food)’ .
7. "\Nhat are some guidelines that we need to consider so our |nvestlgat|on Wl|| cause the least |mpact on the
S environment?” List on task A.

=z
.

P‘ass: or;,t Task A and go oV’er instructions. {30 minutes)

tnvestigating Your Environment Series
A ) Forest Servicé, United States Department.of Agriculture
.o - e Revrsed 1978 )

Aj-1
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L

TASK A (individuals or small groups)

)

“1.- List-guidelines to use in minimizing the impact you will have o‘n the environment while doing this
v -~ * . .

task.

2. Explore as many places as you can from _ ' to

- or evidence, or signs of animals
numbers of each. : ’

~ N

¢ - .

: . and record any animals
(feathers, nests, scat, tracks, partly consumed food, etc.) and the

' ©
-

3. Observe and list different habiiats for animals in the area {grass, cultivated fieldé, hédggs, etc,) .

’

,

v : ) - : '
Q'.'
4. List-animal foods observed in the area. ’ -
S '
s .
Al-2 ©
- .
66
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a

u.

! -Questions and Discussion.

DA Dlsc-uss Task A. o o B
2. Pass out Task B and go over mstructlons (30-45 minutes)

Have the group use the ‘area used in Task A as one habrtat if thay want to.
COMPARING HABITATS . s

TASKB (small graups) _/‘ ) _ B )

1 Select three dufferent habitats in this area and record the data in the chart Give each hab:tat a name
bascd upon the characteristics that you record

1
’ . . -

14

Habitat - v ] oo I

Characteristics” S
N R .

. . . .

Name of Habitat

_{Name and numbers of .
animals or evidence

[4

PO . . .

Questlons and Buscussnon Y

1. "What habrtats did you explpre?" :

2. Break into three groups and have each group put the data for one habntat from Task Bona Iarge piece of
‘paper. Haye each groug put their display up and report on it (characteristics, ammals there, or evndence)
Use three drfferent habltats Record responses on board.

3. "What could account for the d_lfferencesand similarities of the habitats?""
4. "What _are some other animals that might live in the ditferent habitats?""

5. "After Iookmg at thls information and our dlscusmons what can we say about habutats?"

A3 , - L

% e . . * -



a1l
.

b

OBSERVING AND Dlsc'Ussmé; ANIMAL 'A.DAPTATICNS -'

.

: "Annmals are adapted to thelr enwronmeht in many ways, What charactenstu:s of an anlmal would we look at
in determlnmg why |t livesin a partrt'ular habitat?” ' :

)
~

Pass out Task C and' _go over |nstruot|ons._ Discuss Tas_k C when group has finiehed: (20-39 minutes)

Optional Activities : .
I?‘approprlate, during these actlvmes say somethrng such as:

o . . .. .

"The purpose of thess actlvmes is not ne¢essarr|y to

TASKC _ . :
List some things about‘the animals in this area that would eneble them to liv> here. )
Think about the characteristics, traits, and adaptatlons of the animals you have found in this are§ or'that °
‘we would expect to find living here. .
Fill in the following chart B
L -
Animal Things that enable Ehem to Iive here (characteristics, How it helps xhem lir/e here
traits, adaptations) ) . .
1. e |
0 i S ¥ ; i
2. - * - \ ] 4.
3 - . ’ i . : ,
. : RN e
5. : e
4 l '
. o - s - ,/’ \ ’
: . ' ® )
’ . : , ] o‘v ) . . .

B

name the animals, although many of you know them from past experience. The purpose is-to ouserve the diffefent
parts of anrmals up close and to make some inféerences about where they live, what they eat, etc. If you are lnterested
ir the names of these anlmals, there are specific books on anlmal |dent|f|cataon : :

B Anrmal Adaptatlon (20 mlnutes) o

ERIC
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Y

.

Thas activity can be done, with. the actual anlmal parts (skulls, pelts stuffed' mammals, and birds) or by using

pictures of different animals cut or copned from encyclopedlas, nat:onal wuldlufe rnagazmes. ‘Golden Nature
Gundes Peterson field gundes etc,

r . tee L ]

Put the followrng parts of ammals into separate prles and have about three or four participants around each pile.

Ly |

5-6 skulls (L-.wlvores omnivores, herbwores) : - ) ’
5-6' study specimens (weasel, skunk, mole, chrpmunk) ’ ST L.
5-6; péits (bobcat, coyote, fox other raccoon) - '

© r B5-6 birds (woodpecker, grossb‘éak flrcker, blue;ay,hummrngblrd) -

' [ - . . > v

- a. Adaptattons of one part of an anrmal : : o

Tell part-mpants to list any’ types of adaptatlons that they can observe that will help infer: What type, of

habitat the animal might live in, where in the food chain it might be and where this animal mnght l|ve inthe
envuronment {names of animals are not |mportant) Each group will then report their findings to the other

groups. : , . o :
-Al-4
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] of a 10ng nose, forward eye sockets and large ears, ask the group: - "“On the basis observable charaote,r-
rh(ch senses dc: you think have been highly developed in these two animals?” (1 groups “ask you &
ns>about animel’s names ete,, tell them to wait until we try to put some of'the dafferent group‘s -

toget’her ) : . .

R . - L -‘\ .
] - ' \\
' i

ig pelts and skulls .~ B
ee or tour skulls and the 'matching pelts or study specimens-in- the center of all-four- groups. Téll them,
I somebody please match'the =~*k'_lls wnth the other parts of the animals?” Let the graup solve the task
t help from the facilitator. !

ey have flnlshed thns part say: "Each\group had only part of an animal, so, on the basls of observable
enstt(s they could only’ make certain inferences, Now, by adding another part of the anlmal and by
| eacb group 's observatlons, we: know more about the anrmal "

.

icting a food charn usung anlmal parts. - . E e ST al

try somethlng else " Put the moIe chlpmunk weasel, and coyote skulls and bobcat skln in a pie, .
:m, “Would somebody build a food chain from these parts of anima's.” After they have done that,
le havé now put more data together to further interpret our lnformatron about these animals,”

5 Iet each person draw or sketch the food chain. . -

ooth and Mouth.Adaotations for Food Use (20 minutes)
plngakey ' . e -\ o : . ,‘//

ich group of five to eught a group of four to six skulls to cl'-ssafy Among the skulls to rlassnfy itis /
te'to have those from carn|vores (fox, bobcat) herbivores (muskrat chlpmunk) and omnivores /
acoon): | : , :

t:ons o

serve the skulls that you have been given. Look at, the character stics of their teeth and/or mouth.”

ce the skulls into two piles on the basis of similarity and difference of their tooth or. mouth character-
W Try to use observatlons rather than inferences.”

ke a large key on flip chart paper, startxng WIth the two plles thet you ‘ve made Wntetthe reason for
wo piles you've made.” -

1tinue to divide the two piles into two more piles and write the reason.
tinue dividing the skulls until each has been singled out.”

-

4 Skulls - -
2Skulls: . « . —  2Skulls
f .
Those with - Those without :
Those - Those A ‘ Those . 'fhose
with without o ©|with without
-, H ¢
Skull - _ Skull " L _ Skull Skull

ave your skulls and key and rotate toa Pey ‘which another group has made. Try to place their
nal skulls in the appropriate places on their key,"

NS g

ERIC o

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

‘ b Groupmg skulls by tooth st ucture )

B
— ~
/'.--"

"Usmg the observatIOns you made ln developlng your key, plew the skulls in the three foilowing c"ategor_ies:”

\

T ‘Malnly sheerlng Jack teeth that cutw(e scis:ars - carnivore (meat-wtt!ng) S e

= Malnly grlndmg back teeth like human m.& teeth herbwo’re (plant-eatz‘ g)
/ \ ) . .
- Both grlndmg and sheermg back teeth or teeth modlfled to do both cuttlng nd grinding - omnivore
(pIant- and meat~eatmg) S €. x o

.
‘ \
d \

» IV EXPLORlNG RELATIONSHIPS BETWEEN ANIMALS AND °OME ENVlRONMEN'}’ L FACTORS
: "'Food Chams -

s "One relationship among anrmals hvmg |n a parucular envnronment is a food chain showjng what anlmals eat
and ‘Who eats them v :

"What characterrstlcs of an anmal would we look at ‘to determrne what it °ats?”

i

"What charactenstncs of an animal would we Iook at\tu determ;ne what other animafs zat it?""

LN

3 "What (ﬁ-u we mean when we t: about predatc.-‘/prey relationships?”

i D : g ’ Co. .
Pass out Task D and go over instructions. {10 minutes)

K] . . )

- ‘TASK D

Usrng the information from Tasks A and B, ccnstruct at least-a five-stage tuod chain that shows
predator/prey relationships. .

Questions and. Discussion . ! /

1. Have groups share their food chains. = . S /

T2 ""How can numbers of animals help you determine a ammal s posntlon/ln the foed c?*aun?" \ -

3 - “How-can anlmal adaptations hzlp you deten'mne a animal’s posutuon/ln the food chain?”’

' Energy Cycle

”Food chalns/llllustrate the movement of energy through a portnon of the envrronment
l

"What do you think would happen to the food ch in if that was the extent of energy flow in the environ-
_ment?” o :

n

3. ”Thmk about the dnagram in Task E; place the approprlate orgamsms from your hab:tat in the appropr:ate
places and draw arrows.’

Pass out Task E. (15 minutes)



O

ERIC
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TASK £ ; . . . i
. . - - N ‘.
Lnst the animals or thelr ewdences you have seen in the approprme places in this dtagram Put in arrows. ' . \
.| . What other words and ways can you think of to illustrate a similar cycle? ) \
- * . . ‘ .
’\. . :
Plants -
~ Herbivores . /
{plant eaters)
, <o
. " Nutrients
b . . N
vz
’ 1 * Camivores” .
- (meat eaters),.
Death
T ~. . . Decomposers
A - \ (bacteria, furmgi) N
-« . N -
’-
.What would happen it the group were eliminated?

Questions and Disr.ussion -

"What is the functlon of‘each Bart of the energy cycle7"

2. "What do you thmk would happen If the group you selected was removed from this ecosystem?"

~ :
3. “"How does the energy cycle reiate to a food cham?" o A

4. If no‘one‘talked about the decomposers, ask what they.think would happen if that group were eliminated. ,.

Relationship of Animals to the Environment . o L ) -

1. Passout Task F and animal data cards. "Seiect one animat of your choice or use one of the animal card= and
evaluate the area as to the suntablllty of the area for that ammal " Ask people to take djfferent animals so the
area is evaluated for a variety of ‘animals. Have reference guldes to get | mformatlon about different animals.

2. ”Many times we u’se only our own value system in evaluating things for other people or purposes. It may
help you, therefore, to do this task for the animal you picked by assuming the role of that animal.”” (30
“minutes) A

.
.

. ~y .
A7 fl



O

ERIC

Aruitoxt provided by Eic:

-

P NP Y -

TASK F

Worklng with another person, evaluate th|s area for one animal. Fill out the anlmal data ca be|ow before

donng the task, or use the data for one annmal on the back of th's card. - //

1
Animat Data

Where it iives /

. ANIMAL

et e e e e S s e

Food needs

Predators

a. General habitat

1. How would you rate the area for the animal’s following needs:

b. Winter and summer food supply

_ c. Evidence of predators for your animal

d. Other factors

2. _How many of your assigned animals or their evidences did you find in the area?

Lis: some relatlonshnps you think exist among the an|mals of the same specles aIready living

there.
. e -

: How might the animals react to others of

3. Which of the habitat types will these animals use?

the same species moving in? g

Where will they probably focate home, nest,’den or burrow? Why?

: ’
- 4, What are some ways that this species of animal affects this environment?

5! Summarize how the animal assigned to you might react to living in this environment.

Questlons and Dascussuon

. "What do you thmk are some of the mlattonsh:ps among -animals that-live in this area?”’

2 On the basis of our observatlons and discussion
antmals and their envnronment?“

so far, how can we summarize the relatlonshtp between

0
N S
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' Questions and Discussion

' Go on t6 Task H. (10-15 minutes)

3 ’ T
g L .

DiSCUSSING CHANGES IN ANIMAL HABITATS

/_ . . . Coe e
» ) . . . 5 .

B “

Questions and Dnscussnon

1 "Are habltéts always the same?" L ‘e y
L2 'What kmds of mfluences can cause changes?’/ ",
Pasﬁ.out Task G. ‘(10‘m_inuies) ' .
TASKG - R / et

Describe in writing three mﬂuenteﬁhat you-observed that have changed the habltats in this. area
: and the cause arv effect relauonshlps that occurred

Consnder :
o a. Evidence of change, mf‘uence that cause it : ’
= b. What the area may have |ooked hke before the change oocurred and the animals that
lived there then

¢. What the area looks like figw and what animals lwe there l . ! :
d. How th_e change affected the habitat and meanlma| species that did and do live there.

. - . P

1. Have individuals read their descriptions and compare di'fferqnt descriptions.

2 What‘evidgnce;s did you find that show man’s influence in this area?

COMMUNICATING FE_ELING_Q, AWARENESS, AND VALUES

-

TASK H (individuals or smal! gloups)
In addition 1o the factors we have collected unformanon ‘about today, list others that affect the wn|dhfe
and their habitat,
Factor Who Is tnvolved - - Inftyence on Arimal /e
!
» » -
[l -
| )
- i
N !
AN . ]
S |
|
' \
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' |temsI|sted below and any other items you consider:*’

OCNBWN

. 1. As aresult of these actlvmes, Mid be able to:

y

. Ask for responses from Task-H and discuss. o . v ' "

Optlonal Actlvlty Desugmng a Model Anrmal ' o o . . o g

1

“In our |nvest|gat|ons today we have drscussed some adaptations that ammals have fof llvmg successfully in \

“here."”

' Instructlons ”Workmg in palrs, design a model anlmal that you feel would be best adapted to one habit foun

here. When you have finished, give your animal a name that seems to sum up its charactenstlcs
“ConS|der the following ideas.in your sketch and identify the parts of the animal that you de;rgned for- the .

»d

g

-

. Adaptations for food gathering '

. Adaptations for-defense, protection

. Adaptations for seasonal changes ) .

. Major foods required (kind and amount) ' .
. Amount of habitat required for needs ) : ’ Col
. Value of animal to environment. . . ' ’ ol

SUMMARY

1. Discuss results of Task H.

. a _ .

2. ’What did w_efind out about animals in our field study session_ioday?“

3. "Whv.are ani"_'als impofiant in the envrronment?" k&

4. "How can we summarize our g!liscussion.and investigations toda\r?" '

5. “What methods and proeesses did we use in our,investigat"ions today?” ‘ ’
. {This may 'be useful for the first field session to idéntify processes used in the investigation.)

’

.6. You may want the participants to evaluate the session by writing how they felt about it.”

SOME OBJECTIVES " -

Behavioral Outcomes in, Terms of Knowledge

¢

a. Identify and describe three different habitat types
b. identify and describe six different animai adaptations

. c. ,Construct a diagram of a food chain or an energy cycle using th:: evidences of animal life observed ~
d. Descrlbe possrble adaptatlon* of certain ammals that enable them to live in a pamcular eruironment.

Behavioral Outcomes in Terms ¥ Feellngs Awareness; le\]t?.: and Action (

i

1. As a result of these activitics, eack ):_‘artic'ipant should be ablz to:

a. Evaluate one habitat fo: a pa'tlcular spegies o; anlmm

b. Describe three things that corie down irs everyday lif: that will make > energy cycle and consumer
habits more efficient and that will cause the ieast amiount of narm to i ecosystem
c. Design and sketch an animai weil adaptcd to a particular habitat.

“AIL10

" their envnronment Let’s put these adaptations together and desrgn a model anlmal to live in one. habltat founa

L



-« -

X EQU!PMENTNEEDED
D S Golden Nature Gundes zoology, mammals ﬁshes reptlles and amphnblans
.Task-Carc.ls‘ o _. - IR N
Animal data cards N :
Four or five each of animal skulls, skins, study mammals, blrds, or pictures of the different parts ¢ '..lmals

(for optlonal activities) .

The tasks and dlscussmn topic in. thls Iesson are designed so that many can be done mdwlduallv or .t comb.n
depending an the facnlltators " objectives and time constraints.

Et is suggested by the writers that continual plan reV|S|on be done by the people who use thw nlan.

i‘l - ' e-. - ,-T
. o B AV s
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TASK A (individuals or small groups)

1. List guidelines to use in.'mihimizing the impact you will have on the environment while doing this

'task.g T ' ' . ,

o . o .
. L - , . .

@

ot

, and recoru any: animals

...

2. Explore as many. places as you can from to
or evidence, or s:gns of animals (feathers, nests, scat, tracks partly consumed food etc.) and the

" numbers of each. . . :
. ‘ - : : ¥

3. Observe and list different habitats for animals in the area {(grass, cuitivated fields, hedges, etc.)

,

.

\-" 4. List animal foods.observed in the area.

ANIMAL INVESTIGATION Task Card
Forest Servuce USDA

-\ ' .‘ . .. ) . ’ -
,& CANE
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. .|Name of Habitat

TASK B (small groups) e .
1. Select thrée dlfferent habitats in this area and record the data in the chart Gave each hab;tat aname
based upon the characterlstlcs that you record.

4

Habitat . - e T L

Characteristics »

“~

~ . . . " . -

N

-|Name and numbers of - . ’ '
animals or evidence._ '

2. What could account for the similarities and_ difference among habitats?

\ : . i * ] \

TasK C* : A : . . -

List some things about the ammals in thls area that would enable them to live here. a

- Thmk about the characteristics, tralts , and adaptatlons of the ammdls you have found mthls area or that
- we would expect to find living here.
- Fill in the following chart.

o hi nable’ o li h isti
Animal . Things that enable them to live here (¢ aracteristics,

. X How it helps them live here
traits, adaptations) : P

o s W oN

ANIMAL lNVESTIGATION Task Card
Forest Servu:e USDA

¥+

@
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. ..pnedator/prev relationships,

TASKD . . “ - ) ‘a’. . . . ‘ - -

: Usmg the information from Tasks A and B construct at Ieast a flve-stage food chain that shows,

.
\

TASK E - ) . S R

List the animals or their ewdences you have seen in the appropnate places in this diagram. Putin arrows.
.What other words and ways can you think of to lllustrate a similar cycle7 .

™~

Plants
~ . Herbivores
(plant eaters)
v i \
-‘ * v
3
Nutrients
’ N
. //' "
// \ F

S : . . ' Carnivores
/ . \% . (meat eaters)

. . ) Death - ( )
‘ - . - - .

N i Decomposers - _ .
/. (bacteria, fungi)” . | .
R BINE

What would happen if the group were eliminated?

g

O

ERIC
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TASKF. e

\]

R

Workmg with another person evaluate this area for one animal. Fill out the ammal data card below before
doing the task, or use the data for one animal on'the back of thls card. . S

- ) N

Animal Datax . ANIMAL .
. Whege it lives

] _ Food needs

v,‘. - ’ " Predators

tOthe_r.(adaptabiIity temah, life span,
K reproductioq rate, etc.)

3 . - . M

1. How would you rate the area for the animal’s following needs:

r

a. General habitat >~ .~

b. V\_Iinter and summer food supply

j c Evidence of predators for your animal

d. Other factors

- -

-2, How many of your asmgned ammals or thelr evuder‘t:es did you find in the area?.

N - 0

..Llst some relat.onshlps you think exist among the anlmals of the same species already living
there. o - . .

How might the animals react to others of the same species moving in?

3. Which of the habitat types will these animals use?
\ Whe‘_re_will ,{hey probably locate home, rest, d_en o’r burrow? Why?

4. What are some ways that this species of animal affects this envuronment7 .

5. .Sunimariz_e how the animal assigned to you might react to living-in this environment.

h
: _ : A e -

_ANIMAL INVESTIGATION Task Card
Fo.rest Service-USDA

8 ..
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- Evidence: -,
-

COTTONTAIL RABSIT ) ] :

HABITAT: Brushy thickats with
openings. Woodlsnd srees with open
sunllt pasches, cover 10 hide in, and o
with winter food supgly Importont.
Weed cover end brushy fence roms

. ¢ . .:’Q ' ’ ¢00d habitat sress. ) K
\+J
3.4 -

FOOD NEEDS: {summer) Many green

succutunt plants, woed seeds, grass.

{winter) Small twigs and b-rk. Bireh,
willow and sumac used.

vt 7e102em)

Droppings smalt 1/8"-1/4" {.3-,6 cm)
dismeter,(ten 1o birown, round, giossy,
= .. POPULATION: One mbhll per4 acres
{2 hactares) Is considered 2 good

Burrows hidden in brushy places.
population. Two rabbits per acre s

Small 475" {10.2:12,7 cm) diameter.

. considered high, .
" Narrow wellwom tralns and resting lorrm : - SN
° uhder brush Jumps, PREDATORS; ) .
On acult and young: Mo four-
Small twigs saten andd bark lhowlng -footed, wingad, and reptltian .
.. testh mérks nesr to ground lavel: A " predators, plus man, .
Evidenca: . S
¢ DEER MOUSE .
. * g
* <« RS .
/ i " Tas mark
. 38m B "-——0{
~. 1%cm, LX) . . HABITAT: Nearty every drydand
{7@cm) . habitat is occupied somewhers by
i this species. Forets. grasslands,
Droppingidmail 1/10-1/8" tong, desarty, or comlnnlom of the )
obiong, shaped like rice graint. . above,
. . ) >
Burrows 3/4".1" {1,9:2.5 cm} dismeter ” FOOD NEEBS: Seeds, nuts, acorns,
! in the ground undor fallen fogs, Ness | .~ | insects. Stores (ood for wintar.
may be found In old buitdings. in - . .
stumps, or aven in standing deed trees, POPULATIONS: 5-10 mica per acre
. Usually grass anct down construction. ~ . (1/2 hectara) is considernd normal.
« . 1015 mnice.per acre is considered
. .Emoty wed hulli from pine, spruce hgh.
. and fir units, scofns, . o
. - PREDATORS: Owls, hnwk{ coyotes,
Boneyfound in owl pallats and bobeats, housa cats, tox, ‘thunks,
_ droppings of Aredators, veeasel, snakes, almost all meat saters.
. ) . ,
g .
Evidence HABITAT:' Conifer forests, desert shrub.
chagarral, grassiand with shrub, haed-
. . MULE DEER .- wood farest if browss plants presant
_AN L FOOD NEEDS: Shrubs and twigs most of
\ CT ’ the yeer, gras. in spring. Favored foods
[ J 0 includa nex growth of bitterbrush, ,
mountain mnhogmv. chokacherry. Will -«
h /. w alo eat sagebrush, junipar, pine and
* ** May not \-ﬁ ,—/ e bouvhl
e Ahow M .

POPULATION: Variabie dansity. May be
10-50 per 3q. mile on wintar fangs. 24

- dewr per square mile [0.6-5quare km)

Jis MHTITRY .

t78cm,

o Sem: Roundish pellats abcut 1/4° .

’ 3 cm) dlamaerer, from bleck to PREDATORS: Man, dog, cougar, coyote.
+on In color, udually a dozen or mare wolf .

inana plecs,

TERRITORIALITY: Gregarios
+alr on tences, hotlowloql etc. om wintsr [can liva thgether).
brown. B [LYEE SPAN: 210yaan.

. OFFSPRING: One of two feuvns par

Mool scrape "»ck; 1 faiten logs. yeor.

o “GOMPATIBLE WITH MAN
- X

-

* ’ i 3

- R
N N -
!l .
o [ -
. ' , ) Al-18
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Evidanca:

’ O* COYOTE

foutar toes -
targer)

itront loﬂ
targarn) *

Dogika dropplngs with hair, often
light colored.

Pnﬂhllv consumed mmalnc o' snimals, .
Ieg bones broken.

Dens under treed, rocky aress, logs: with
openings 1-1.5° 1,35 m) In diametar.

Evidance:

RACCOON

Evidence:

WOOLPECHLR
The sound of tapping OF drarnening®™cy

Drill holes In dead trees, logs, fence
posts, and hl-phom ooles.

Nestsin 1 5“-3" (3,8-7.6 cm) dhmcm
holes In trees, pom e,

Sightings of bleck and whita birds
vuJ show 8 “dipping™ Hight pattern.
Y i

2 (Dwd Ryng  SoNY Dattvn®

» [y

K

HABITAT. Prairles, desert, open w}»d
fands, brushy and bouldcm"mn
aress, Usually not more than 75 nu
{9,8 km) from water.

FOOD NEEDS: Small rpdents, rabbuts,
taice, almost any wesk'qr old .
animal, tha young of moit animals,
vegetation, carrions, skvioss,
anything, [

POPULATIDNS: One per 3a. mild
' whera found, Hunting routa
sbout 10 miles 16.9 km)

PREDATORS: G# young: bobiats” \
exgles, dogs. On oduln. man

i ‘\
LIFE SPAN: 210 years to
OFFSPRING: Dna litter of 510 pum/‘ B
year.

QUITE TERRITDRIAL

COMPAT{BLE WITH MAN ‘\ '/

HABITAT: Wooded arees nlom streams LN
and fakes, corn tieids. f—
FOOD NEEDS: Princpally fruits, nuts,
graing, insects, crayfish, bird eggs,
slmost anything. s

POPULATIDN: Ona animal'per 15 acres
is considered hnqh Depends on food
supply.

PREDATORS: Man, dog. coyote.

TERRITORIALITY: Not a strongly
terntorisl animal.

LIFE SPAN: 10-14 yeans
OFFSPRING: - One litter/vear. Average ot
tourllitter. :
DOES NDT TRULY HIBERNATE
COMPATIBLE WITH MAN
-.OTHER: Meat edibla, animz! primarily
nocturnal, valuabie furbearer.

\

HABITAY: Forests with some cleact

trees may use telephone poles, old
buildings, ete.

FOOD NEEDS: Eats wood-boring
iqucl!. grubs, wood ants, insects.

POPULATION: About one pair of
woodpeckers for e ry 40 acres
{16.2 hectares) - - forest land s
average.

PREDATORS: {Almost no amimals
bother woocpecker..) Coossums,
snakes, and some kinds of biras
may ot their eggs.

TERRITORIALITY' Oftendetend
their territory against other wood-
pecksrs,

OFFSPRING: Woodpeckers lays /
- 3:6 0908 each yaar.

COMPATIBLE WITH MAN

. .

?
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TASK G

Descnbe in wrmng

.

S

ree Influences that you observed that have changed the- habltats in this area
_ and d\e cause and effect relationships- that occurred B

/

N & \
- Consnder \\ ’ o
a. Evidence of change, lnfluence that cause :? .. :
b. What the area may have looked hke before phe change occurred and the animals that |
~ ] lived there then %
' c. What the area 100Ks like now and what animals live there (. ‘ o .
. 'd. How the change affected the habitat and the anlmal specws that dld and do live there. . |
~ .- .\
: TASK' H (individuals or srilall.groups)

ln,addmon to the factors we have collected mformatlon about today, llst others that affect the w
and their habltat .

ol

LA
/ - - ’ v k] LY
! ~
/ W u / t\
- ol s ! ‘ :_{}
Factor . Who g Involved ..~ ,+ Influence.on Animal {P
i . : 3
,//,’ . - \'- \:\:. . \ '
e g N T \ BE

g - ".;_1.‘. !

" e

- ’ L

. R
- [ ]
. \ 5
3 ‘
) . >
o~ 3 ) -
. ! -

L , . ‘

i -\P\

1 !
- J

(\_') _
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~ ANIMAL INVESTIGATION rask Carq/
S " Forest Service- U°DA






nvestigation:by.reviewing quuckly vyhat will take place,;For ex
ama concerning land-use in a hyp eflcal ‘community, analyze what we have done,
5 ' and.ways for voi to evelop your own simulation game ‘about focal’ en\nronmental issues or:
‘ concerns ] q ymbine elements of. simulatlons, games, und role-playmg amclpants assiime the roles
of decnsfonmakers inas ,ulated en\nronrnent and compete for certal objectives eec rdlng to speclﬂed procedures

m the Iesson plan. 1fit has not - -
‘ m be used..

1 Distnbute Task A.v Read the problem to mhe group and then have them read the gwen |nformatlon on Task A
and Ilst possnble uses of the land to meet the qhty s‘needs '

2 "The proh!sm is m ldentlfy some poasuble uses for the 1 square mlle (640 acres or 259 hectares) of oounty
.farmland 4 mlles*(s 4 k) norheast of the’ c:ty e

rmumMu ‘,' O : RO

mmmb(wmummlev Mmlmlwhl‘lhlmlmm
oy, -muwﬂovwbrnw . -

S DL i . nuav- ion for Cante ity, Mmlmmmluhu-ldmevrnm .
oo . : b Ttemind i . . -
- Y . RIS

. ~'-.' ' s w o R . N T . . For ‘. o
- TN . . , C oy l 7’ o ) e

¥ L ' P T R i Jh-mnmnmmm-w.
. RSN v - jrcomlg.

; ‘j 'rn.amwu-m-rmmnwn

e mmmc.muum

R von more fapidly. .
e M:MMM' ~mhmm .
. mmmmmm more jobs.

. ddﬂbﬂf:mmmn‘ secrestiondl,

o o Tk . L o . mmmmmmmm’ :
' no lgl:-wmbn.vd.ﬁildlm
v Keow ate pednas,
K t 'n-nlvnlamdmn'mll.wmmm
s, Thetand to e autis m-s manly to
. . T fwewng,
. L o . mﬂuﬂwuu«mﬂummunwn
N C . . of rigetion water s weit a4 e monel
- ) e water spoly, . }
I . .. . - mm«ummiamnwm .
P . IR won, but o oould he fNoated on's.
K - ) . : i The grovel bed of the civee H scpropriete faw
. ! matevidl foy concret manutstyre.
The present sewaps trestment plent and gar-
bagé Gisporal arad 6w ot TaRITRAM CADESITY. ..
. Tho extirent of Centerplace sre concerned about
\ . . . :!n.nlmeahmkm-lmm. .

" The County Bosrd af Comumusmoners s the
L mmlmwmmmamm'
- . ) . T e are being 10rmac 1o ifluence 1o
B decnom. .

Litt possble uses ol tre tand.
P

Investlgatmg Your Envnmnment Series '
P S . Forest Servnoe United States Department of Agrnculture "
s o 'Revv'd1978 , N

oo ‘ K v o ‘ ‘ . .. /
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of , i
are desngnated ‘or- the group seems to: run out ‘of thoughts stop Changes ntems among categones if the partici-
" pants change therr mnnds. Do not-get bogger.l down'i in, the detanls ‘of grouping. For example if some people
think one use. should be |n another category, then put that use |n both categorles and go . on to the next
step. LT - ‘

.

3. “What label could we gnve to all the |tems in the same catego-y?“ (Recreatlon mdultrral utllmes, housmg, ‘
commerclal) ‘ , S g or .

T oevempme AND GIVING PRESENTATIONS o ' R /
T Dlvnde tihe gr'Jup |nto the number of land use categones ndentn‘ned wrth not more than e|ght persons per/ o

. section. Assign one of the categones to.each group for them to represent. One way to setup groups isto
B ha've the. *ota' qroup count off by the number of categories sdentlfied , -

: 2 Pass out Task B. Inform the partacnpanu "You have 10 mlnutes to l|st and analyze the ad antages and dis- "
~  advantages of possible uses for the vacant: Iand in the assigned category. You may consider those lrsted on. \
" the board plus any other posslble uses you can think of in your category." Itis ampo/rtant to stress that thls
task is to just analyze the uses of the land . o e // '

~

o Vo
.}.: TASKB {in groups) , ‘ N l | | / - . i o L
‘ GTOUD - ASSIgned Category of Land Use : - : B

Your only task is to analyz and list possnble consequences of different land (uses within your assignad
land use category. Do not gcide which is the best uy/ 4 ' B

) " . . . 7 . N i a "r‘ » hd
. — X . \ |l . ) . S .

. B V- - [ - - -
" Use _ " Advantages to/land/people, l Disadvantages to land/people ° \ _
’ // ’ . L . T
./ . \
S
// )
/.// .....
S

T e g




- Has them concentrate on: aluitlon crrtena first oA P
; ‘Tells the Board 1o elect a chalrperson to’ preslde durmg the group presentatlon A :
: 'Instrurﬂs the. chalrperson to read over the announcements at the bnttom of Task c to the whole group

. l

L Grom de-.rdes wh:ch staff person w:ll be the trmekeeper.

RN

: TASKC (Counrv F'ovd rnembmonly) st

T S N Usmg thcs Informatlon your task is to:
' ' a. Develop criteria to evelune the proposals.

Badrground Inforrnetion Shut For Cmterphce
Grv L.
. The populmon is 250 000 and rlpndly in-
creasing.
The city’s boundvm are being axtended,
-but the suburbm fringe i is expanding
even more rapidly. )
The rapid population growth is accompanied
by demands for,more*housing, more iobs,
“additional city s'ervices, and recreational
breas.
The oower for mdunrul uses. adequate public
transportation, and ‘s skilled Iapor force
are availadle. .
The._city is located m forests, to the north.
The land to the e ; is devoled mamly to

. b. Devdop F] syslem to record your evaluatnon ouuh oroposal

A

"Ona squau m;le of urascd eountry hrm-;nd fous mnles northemt of the city, rx now wexlable for thie city's use.”

a
.

“The Pipe River is unpolluted and is the source
of :rrmmoh water as well s the mumc:pal
water wpply . ,

: The river is too small for treight transpomhon
. butlogs could be floated on it

The aravel bed'c. , the river is appropriate raw '
material for uanerete manutacture, |

The prasent sewage treatmant plant and gar-
bege disposal area are at maximum. capacity. -

" The citizens of Cénterplace are wnrerned about
. the maintenance of a scenic reglonal '
environment.’

~ The County Board of Commissioners is lhe
- guthoritv for land zoning, and many citizens®

‘groups .:cveloping are being formed to

B YA

influence 2oning decisions.

“farming.
/ .
. R / GFOUP Makl"s Presentation Criteria to Evaluate Proposal '
. B \ (use mteqorv) . (Rating)
. / i 2 - 3 1a - 5

Q

ERIC
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EIeCl a chanrperson to presude durmg the presentations to the group and to run the meeting in an orderly manner. (5 minutes) Announcemenu to be made ..
by chairperson: . .

~ Because of time constraints, there wull be no rebuttal after presentations. . )
— The Board may ask two or thre«-.lanfying questions of each group a'ter all the presentations, . . '
= You have 3 minutes to ii.+e youi presentation. You will be given a warning when you have 1 minute left. B .

v

Ls-3




‘ 76 When the presentations are‘ﬁnished ‘the Board retires for 5 , 10 «vutes to.select the best proposel

;']7 ‘Whlle the: Board;ns meetnng, each groupiis to develop a l:st o ,cﬂtena 1hat thev thmk should be used in ~
o eveluatmg the plans subnutted "“ s'out Task C to use m dev lopmg the cnteriu. .

e _‘ '. 8 The County Boerdrre-enters the room reads thenr cntena aloud announces the:r declslon, a.*d reads crltena
RN used in maklng the declscon Board ad]oums ' o - ‘
Person in oharge must move rapidly to the next quest?fn to avoud\shoutng matohes bel gen Iosmg groups
. Have Board members return to the groups who'sel them. The\maun Burpose |s to uvaluate the p“ocess .
: not to get bogged down in the oontent of the issue. - Co . ST

;
;

' 'Questions and D:scussnon %

1 'What addmonal data would you have liked to have for plenning yourgroup (] proposal?"
- List example responses on board. QTopography, vegetatnon economy of\area, mlroad shopplng oenter
adjacent lana ‘climate, soil survey, historical.information, flood plain, wnldlife intere:t of board of control,
money avallable eduoetional needs regulatlons by State exustmg zon|ng, bohtioal climate, rapulatlon in- -
formatlon {age needs race, ;obs) T v , \
! L
2 'Where would you gd to collect |nforrﬁat|on on these topncs?" L / A

R
-t ¢ N

3 Po|nt out to the group that this is one of the most |mRortant parts of the ,éctlvlty because it emphasizes * \
" that we need a variety of anformatcon and data beiore we can ‘inteiligently make a land management-or
envnronmental decision to best meet the rieeds of peopte and their environment This list has many of the
elemeiiis that need to be oonsldered in studylng a local envnronmental |ssue or concern. It also includes
. elemants of all the curriculum subject areas {social studies, science, Ianguage, arts, etc.). We have to-use,
therefore the total commumty asa classroom o learning envmnnmen‘ to collect the information.

i 4 Dcscuss any case hlstones of teaohers or groups usmg thls - apps: oach e _ ' ] -
l_Il. ANALYZING CHARACTERISTICS OF SIMULATIONS

"One group of people worklng w«th sumulatlon games hzs |dent|f|ed at feast three basic characterlstlts of )
most snmulatlon yames:. (Have on chart)

"There is a clearly defmed problem.

!

2. "There are factors ‘at |nfluence the decmon.

2

"There are indmduals and groups |nterestsd in the dectsuon "

¢

K

lV; ’DEVELOPING YOUR OWN SlMULATION GAME

"The most excut.ng simulation games are ones people develop themselves, on the basns of local envuronmental
|ssues in thelr communlty State or reglon \ :

s ’\-. . . . ] ‘ - Ls.4m.
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develop a game?" Call for‘ responses.

partlclpams want to use tham Pass out Task D. .

Yool

2. “Can you think’ of some current envnronmental |ssues in vourYown oommumty arour~d whlch you could

based for a slmulatlon garne
, ona local Iand use isue or topnc ‘of your cholce. At the end of the tlme, W, would like to hear frem'

several\of you about what you have developed " Have copies of current newsp er arncles avallable if -

/

ldentnf;-anon of the problem or |ssue 10 be decuded upcn

A ~
.»}\ ' L‘\
N ) A\
AN / L
b . - i
. N . ;
- 7 .
. ! . ™~
ol.
/7
* s 5,
g '
- « N -
. t~_-_ Identification of some factors having an-influence -nthedecision_.. .. __ ~ * r
- o ~ .~ ' i : .
. T e— / o .
1 oL . |
s I5Y 1

©

, N
o \ /
. oL el . ! - /
Identification of individual or group roles (those people or groups ¥ thizt 1ill be affect by, or
interested in, the problem)./ " \'*\—/ f
' i

Other tﬁfngs you may want to-consider in developing simulation games

\

Establishment of coriditions for the plav’ers {noting procedures, available resources, money, etc.)
. . Devstopment of specific goals or objectives for players

Inclusion of limits, or rulss for what is permissable behavirr {time fac*r:s, trading, point system
money ailocations, etc.). .,

‘ TASK o (groups of2 or3)/ e ' ] .
. . . 4
DEVELOPING/\« IMU&:ATION GAME B ) K i
. Usmg a Mwspaper article about a Ioc/al environmental land use problem, devenop the format ofa
49 umulatnon game, consndenng the fo;lowung items:

LS5



V. SUMMARY

- 2 "l-low can you use the teohmques ln thrs sessmn m your ]ob sltuatlon? In the classroom?"
L ‘3 "l-low oould a game  like thls develop declsaonmakmg sknlls m envnronmental management?" o

"How can we take thls process and use to mvolve the publlc |n soclal and polltlcal decusuonmakmg actmn
projects mthe eommumty?" ST T RS IR :
S : LR :

a 5 "How cen we sulmnenze tne use of srmulatlon games mqenvrronrtlental lnteractlons?” i

- "S-mulamon games can help people to understand problemsm}he emlronment and develop awareness and -
¢ . concern about thase problems and the skllls needed for mtazen acnon and ;nvolvement in envirormental ’ ,
T managemm"' oo T HEE : /
- 7 You may want the partcclpants te evalt.ate the session by vlrmng how they felt about |t
Vi somr: OBJECTIVE.: SRR .- O
Beha :oral Out,comes in Knowledge L S # S S .‘/j"/
1. As a result of thus sessin, each partlcepant should be able 162

1 ldent!fy and deacrlbe three. oomponent parts of slmulatlon games : R H
\‘Construct hls or her own slmu!at!on game bnsed on a current envrronmental issue L :

c. Name and descrlbe at least 10 emportant types of data needed before maklng a land managernent dscuslon o
d. ldentlfy cause and effect relatlonshxps that exrst in enuuronmentel management
/
e. Uescnbe alternatrve solutlons to solvung a specnflc problem

: Behav; sral Outcomes in Feellngs, Awareness Values, and Actlon
ths a result of tlns sassion, eaoh partrcrpant should be able to:

" 8. Descrlbe how the mférmatlon in Part 113 oould affect theijr li‘e, commumty, and the m: snagement of the .
' *mvnronment - . .

A - b. Outh 22 plan of action to develop their own land use srmulatlon model
Vil EQUIPMENT NEEDED L - o ~

. Blackboard and chalk or easel and markers '
Newsprmt or butcher paper (enough for each group to make visual dlsplay)
Markers. {four colors for each group te make visual dlsplay) S
Masking tape - . o
- Task Cards | - o
) Commermal games on dlsplay {optional) .
- The Centerplaoe crty problem has been adapted with permlssron from trie May 1970 Journal of Geography from
: gthe ‘article, A Land Use Alternatives Mode! for UppenEIementaw Envirbnment Educatlon, by Dennis Asmussen
- and chhard Cole Umversny of Washmgton /
The tasks and dnscussron toples in thls Iesson are deslgned 50 that many’ ‘can be done |nd|v1dually orin comblnatlon,
depr‘ndmg upon the faculltators objectlves and time constraints. .

Jtis suggested by.the writers that contunual plan revision be done by the people who use this plan. g
v | LS8 ‘
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TASKA(.ndmduar;h [ . -

Y

) “One square mrlc iFAO acris or 259 hectares) of unused ccunty 1arrnland, 4 m:!es 6.4 k) northeast of the”
cstv, i3 PN avanlab!e for the ﬂ.y 9 use” - o

Read the backgmund snformatlvn for Centerplace C!ty, and then hst some possuble uses of the. vacant .

farmiand.

Background lnformat;cn Sha‘et For Centerplace

The populaucn is 250 000 and rapi dly i
© increasing, . <
The city’s boundarizs.are being extended ‘
+ but the suburbay fringe is expanding
* gven more rapidiy. o

The rapid, population growth is accompanied

". by demards for mpre housing, more jobs, -
additional ¢iiy services, and recreatuonal
areas, :

The power for incjust‘rial uses, adequate pub-’
Yic transpgriation, and a skilled tabor
force are a\.rallable

The city Is I/ocated near forests, 10, the north.

Fle land to the east is devoted mainly to
farming.

The Pipe Rwer is unpolluted and.is. the source™ -
c! lrru;atlon water as well as the municipal
“water supply, DN

The tivae is too small for frenght transporta
'tion, but logs could be floated on it.’

The gravel bed of the river-is appropriate raw

waterial for concrete manufacture. ©

The present sewage treatment plant and gar» N
bage disposal area are at maxlmum capacity.

The citizens of Centerplace are concerned aboak
the maintenance of a scenic reguonat environ-
ment, - i .

The County Board of Cﬂnmlssnoners is the
autho\lty for land ¢oning, and many cmzens
groups are being formeq to influence zoning :

0}

. decisions,
P . SCALE N MILES
List possible uses of the land. . :
. P N . . . ' ‘\\ . . !
= : - _(’
- L4
. - :
' LAND USE SIMULATION Task Card
. Forest Servuce USDA
LS-7° k N




g TASK B (m groups) _ "
' Group —_ Asslgned Category of Land Use T : ' -
‘ Your oniy task is to analyze and tist posslble consequences of different land uses ' thun your assngned
’ Iand use category Do not. dmde whuoh is the best use . L .
° use ol . Advantages to land/pe‘oplé " . B v Disadvantages to land/people
4 r!
ot
. ; ER / ' y
' h L. — hd
i 1 ] . ,l
\‘ o
~ .
ot
- o

LS-8
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TASK c }Gounty Bovd mcmbm only)

The populmon i€} 50 000 ar.d raprdly in
) cruung bt
The city's baundans are bemg’ex(ended
' but the suburban fﬂnqu is expanding
.. evenmore rapidly. ' “ .
" Tie rapid population growth is aocompamed
© by demands for more howmg,more jobs,
additional crty services, and tecreanonal S
areas.. T

tramponauon and a skilled labor force

The city is located near. Jorests, to the north.

The power for rndustrral uses, adeauate publrc T

areavailable. - ¥ . . -

" - The present sawage treatment plant and gar-

’The gravel bed of the river is approbrréte raw -

. The Pipe aner is unpollu:,ed and is the source
of rrrrga:ron water as well »s the munnc:pal
water supply. - - - :

The river is too small for frerght transportauon,
but Iogs could be fioated on it. ‘

mater;al for concrete manuiacture

bage d«sposal ‘area. are atmaximum capacity.
The cmzens of Centerplace are concemed about *
the m n’t’enance of tscemc regronal
envuronment - 1.
The County Board of Comm«ssroners isie |
- authority for land zoning, and many citizens’
- groups developlng are being formed to

{use category)
/

{Rating)

mfluence zoning decrsrons T 5 . -
* The land to the east is dcvoted marnlv to : ’ .
farmmg _,’_,—"’ e
<y . -~ ’/ i
Group Miking Presentation Criteria t6 Evaluate Proposal R

R 2 |3 & is

I

bv charrperson

.~ Because of trme constraints, there will be no rebuttal after presantations.
- The Board may ask two or three clarifying questions of each group after all the presentatlons
* = You Have 3 minites to give your presentation. You will be given awarning when you have 1.minute teft.

Elect a charrperson to preside dunng the’| presentatrons to the group and to run the meeung inan orderlv manner. (5 mmutes) Announcements to be made*

LAND USE SIMULATION Task Carc
Forest Service- USDA .

-




i TASK D (groups of 2 or 3)

e
D DEVELOPING A S!MULATION GAME ‘ .

. Using a newspaper artlcle about a Iocal envnronmental Iand/ﬁse problem, develop the format of a
slmulatlon game c0ns|dermg the’ followmg |tems

. ldentmcat:on of the problem or rssue to be decrdeépon'

o a " ’ . " . . -
- Identification of some factors having an influence on the decision

o

- Identification of individual or group roles (those people or groups that W|II be affected by, or
interested in, the problem)

s

i

.Other things you may want to consider in developing simulation games:

Escabllshment of condmcns for the players {noting procedures, available resources, Toney, etc )
L4

Deve|opment of speclfuc goals or objectWes for-players” . ] el

Inclusion of I|m|ts, or rules for what is permnssab!e behavuor (tlme factors, trading, pomt system
money allocatrons etc.).

. i
¥ B : * ‘

\)‘ BRI R . Lo e R - -
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a lesson plan for

INVESTIGATING THE HUMAN COMMUNITY |

Set the stage for this session by reviewing what vill take place. For example: ‘’During this session we will identify
’parts of a human community. Look at the paytern of land use, construct a procedure and plan to investigate one
-part of the community, collect some data, analyze different solutions, and then deveIop an action plan. to |mpsement )

one of your solutions or recommendations. " -j‘;\- -

) Overwew of the Process -

gs

.

V.

Vi

‘I
<
Al

(]

: ;"'Fhe procedure or.tlmed in th|s process falls mto the followmg 10 basic steps or phases and could be used as a check-
. list for-preparing almost any |nvest|gat|on. S~

BECOMING FAMILIAR WITH THE COMMUNITY

ldentlfucatlon of land use areas and patterns ' : . ‘ o
- : : p

liJ_ENTIFYING AND FOCUSING ON LAND USE PATTERNS AND INTERREL’AT‘ION‘SHIPS

Overall view of the community
Cor‘aructuon of a three -stage data collecting chart’

IDENTIFYING AND ANALYZING THE TOPIC FOR YOUR INVESTIGATION

. Investigation with data that are observable, collectible, and recordable

Use of three-stage, data-collecting chart to analyze investigation r

Construction of a data-collecting and recording device to use in investigation S ‘-
Developinent of a procedure to test out the investigation process

CONDUCTING.THE.IN'\'/ESTIGATIOIN

Testing of the mvestngatlon process -~
Modufrcatnon of the procedures, data collecting tooIs, etc.

PREPARING AND REPORTI\IG ON THE INVESTIGATION

Descrnpt:on of the process. procedures, and modifications made in the investigation process (xhis step is not
glvmg solutlons to the subject or content mvestrgated) .

ANALYZING FACTORS AND ALTERNATIVES TO THEIR PRESENT CONDITIONS o

: Llstmg of factors that contribute to problems ' C o )

. Brainstorming of changes (elrmmatlon modlflcatlon }ubstltutlon) affectmg the problem

VL

DEVELOPING AN ACTION PLAN TO BRING ABOUT AN IMPROVEMENT OFI SOLUTION TO AN ISSUE
OR CONCERN JUsT INVESTIGATED

Determining if solution is feasible ’
Development of plan of actlon for |mpleme"ung solutlon or recommendatlons

COMMUNICATING FEELINGS AWARENESS, AND VALUES

IDENTIFYING A COMMUNITY BY USEOF THEMES o : -

.SUMMARIZING THE INVESTIGATION

Investlgatmg Your Environment Series
Forest Servlce United States; Department of Agriculture_
L : Revrsed 1978 o A\’ |
! . HC’ a Coe ' PR\ >

/




BECOMING FAMILIAR WITH THE COMMUNITY - S ' <

/

Questions and"Discussion B

1. "What are some major land use categories found m .nost communmes"' LlSt on board responses; e.g.,
commercnal resndentlal recréation, mdustrlal etc.

2, Pass out map of local community.being stud'ied. Have each group locate the major land use categories on
"the map with marking pens. :

.

IDENTIFYING AND FOCUSING ON LAND USE PATTERNS AND INTERRELATIONSHIPS
1. ”Aftemoki'ng at your map and locating the land uses on it, what can you say about the pattern of land use
in your community?*’ List on board:. .

2. "ﬁie want.to find out more about the different {and use categories.in this area.”’ L '

. . : . . . & v
3. "’One tool that can help.us is to construct a three-stage, data-coliecting chart.
. 4. "As an example, let’s do one togetter.” Pick a subject other than a land use category listed on the board to
" illustrate the use of the chart. o .

a. "Let s pick Transporrat/on as the tOplC to be mvestlgated ’ Wnte transportatlon at the top of chart

N\
b. "“The firstcolumn is labeled What we want to find out about Ihe toplc " Write thls at far left on chart
and ask for group responses. .

.
T . :

c. “The second column is labeled How 2o collectinformation about the item listed in column 1. Write this
~ heading next to column 1 and ask for group responses. Ask for ways to collect information on the first
o fQur to five items in column 1, one at & {ime, then ask, ”Are there any additional ways you can thmk of
v to collect the mformatlon in column 1?". :

:

A d. “'The third column is labeled How to record the information we are going to collect.”” Write this heading
. next to column 2 and ask for group responses. Just ask for general ways to record the information for
any items. .

Here is what a chart might look tike after doing it w'ith_the tozal group.

Three-Stage, Data-Collecting Chart
" Subject: Transportation

Column 1 _ "~ Cclumn 2 . Column 3
What we want to find out - How tc collect ’ How to record
Location of major arterials Observation ® . Graphs -
Kinds of transportation _ Interview people . ! ~ Statistics
" Whatis needed - . Existing studies =~ - - Pictures
How much is available . + Count number of cases Fitm .
Accessibility of terminals at (‘ertam place “» Tape recorders
Land topography - Count types of vehicles ~ Questionnaire
I5 it working ' . . , " . Map"

What is bes;+; used now . P S Tables
Growth pattern T :
Traffic flov: attern ) _ .
Peak traffic needs _ . ' . '
- Attitude ot peopie ] N ’

,'": - HC- 2

O
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Questions and Discussion
*What might be the benefits of analyzmg'a land use or topic this t/vay before going out to do an inv'estigatioﬁ
.about it?” (Sample responses might include, it’s easier to see all the parts of the topic; analyzing it breaks |t

down into manageable parts to s;udy you reallze that problems aren’t as simple as they seem.)

1.

.

Here are two addmonal options to consider |nstead of mvestugatmg Iand use categories in step 2, dependmg
on the objectlves of your plan.

Option 1: If your objective is to |nvest|gate envrronmental factors, then use this question after step 2:
> . "What are some factors that might affect the quality of the environment of the area on this
‘map and i in what ways will they affect the envnronment?” (Llst on chart.}"
7/ .
Optidn 2: If your objective is to investigate a po\ential ‘or existing prob!em, then ask this question after

step 2: “What are some problems that might bz created by the ,riattern of the land use-in your
community7” . T '

IDENTIFYING AND ANALYZING THE TOPIC FOR YOUR iNVESTIGATION

The followmg are criteria to be used by the facilitator i

|dent|fymg an area to investigate: '

—Within walkmg dlstance in the time segment allotted (8 hours of freld mvestrgatron) L.
—A variety of land use categories - \ ‘ T
—Examples of changing land use R : L . : C
—interesting to study. ' ' '\\ . : oo

v

1. Descnbe the area that the group is deing to mvestlgate and have each persondraw that area pn his or her
map. .

2. Spl|t class into appropriate number of study teams, (gr ups of 4-5) and have them prck a Iand use category
- (Make sure all land uses have been taken.) .

3. Have study teams identify the iand use category they arg goiig to mvestrgate in the des:gnated area and f|||

out column 1 of the three-stagechart inTask A. (15—20 inutes)
. . . L} { &
TASK A. {small groups) =~ ~ o ) )
THREE-STAGE DATA COLLECTING AND AN,ALY;NG HART

Waorking in your group, fill out the land use category and column 1 of the chart beiow.

Land Use Category \ : ‘ 1!

Column 1 _ N\ Column2 | | Column3
What we want to find dut How to collect the, T~ How to record the
about our land use category information i‘r‘rformation
in“the area -
|
I
1 ~
i
|
. l .
J 3 !
& . ;
| -
HC-3 -

-




.

' ”Identlfy one.or ‘wo items from column 1 of yolJr ‘chart that you want to find out more about from aetual
observations in the area to be investigated, and constri.lct a data-oollectlng and recording device to use in
“collecting and recording your observations. The ' items you select must deal with data that are obsen/égle
collectible, and recordable in your area during the actual field rnvestrdatlon and within the time constraints.
Fllllng,out columns 2 and 3 may heIp in your pIannlng " (30-45 min.,)

i

5. - Have sample data-col_lectmg ard recording charts to hang up as sam'ple_ displays.

z

Use of Parks by Age Groups

No'.,of People in Cars at,lh&rs{ection

Location 'of Public.Services

Age Group
- 0-6 yrs. )

13-21

'30:40 .

Swim | Walk | Bike-

Other.

6—13

T :
2130 - |

404, -

)

y - "'.".

No®

50

40

30

20.

10

(400415pm)

of f‘ars .' )

1 2 3 4 5 ¢
No. of Occupants

FIN

 Legend:

X
l.

)

[y
fire hydrant

H o T
telenhone pole
restrooms

-fire station

[N

1y

\/-‘- ¢ ) - .

6. When ‘the groups have almost flmshed making the daia- collectlng char.s, tel} them to dcvelop a pIan of «
. - action toinvestigate their’ part ot the environment .using the data-collectrng and recording devices in the o
' allotted field time. (Conslder ividing responsibilities for collecting and recordrng mformatnon who goes = - .
where other tools‘needed etc.) Data must be observable coIIectlble and recnrdable

'

. ’,
¢ .
2

7. After 10 minutes into thé planning, put up and read the following sign: Lo e
. .

Planmng for an lnvestlgation s

) ’

Usually, the problems that people have are decrdlng what 1o do and narrowing down the

scope of the topic to something speclfrc enough to. actuaIIy |nvest|gate Has your group D
A o experlenced ‘this? - s
. B°fore golng out 10 do the lnvestlgatlorr have each group make ashort presentation o descnbe the procedures’ ’
) and to dnsplay the recording devices to be used in the i investigation, If you have a large class, have groups pair
up and critique each other’s plans mstead of each small group presenting it to the total group.

. -

R Iust oefore dismissing the groups to de the field rnvestlgatron put up the foIIowmg srgn

/ . -

s
4 - . _ Thrs Session is all About Learnrng How to Prepare for an |nvest|gat|on . J
e o L ) y
) . Today the procedures are more rmportan }han the content. The |dea is o try out your' .
.. . _data-collecnng and rei,ordrng methods e ] . : :
- . o '
It may be necessary to modrfy your |nvestlgat|on procedures as ycu become |nvolved in S
. your task. - S - R | B T .
HC4
N N
¢ B
. 96 - :
. yar : . B )
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R Tell grou - ow have Have 1 .
; i hour to-prepare a: S 10, m|nu;e .eport about your.rnvestrgatron lnstryctnons for the repor. W|Il be posted when O
CE you return I ,_: o N SN _
v, PRE"ARING AND REPORTING ON THE INVESTIGATION R SR _*'f?E -
/' ~. lv' . »"‘, v’ R '..,-_ . \ . _' PRI : - . - ",s,.___.:_ . | L:' -.
ool D0y oA lnstructlonsforthe Presentat|on A Vol e
. uescube your task, LS an T ' ;', ' S A \ T LT
/2 Report on what you d|d how you d|d |t, and what it meant S St e o
3. Descrlbe how you modified your procedure methods, recordlng dewces, etc L \ st Coe
T4 “Use more than one person-as spokesman i, [ ' N ‘ L
.- 57 Usevisual dlsplays = AR P -/- - o
T8, le:t report to 5 10 mlnutes e o .
7.-Thisiisa rﬁport aboul the |nvest|gat|on process and not the content or squtlon problems,-unless it
. - -urelates-to the process. -~ T v e o -
- 8 Do not reLJort on aII the m|nute de,;auls I CE - SN S '
& 7 A s : :
. ‘ \
Each’ group should glve its presentatlon Strck to *rme l|m|ts and to the process of the mvestrgataon ‘__\;\\' .
! . . / . i /.‘ . N . s . .
. / ‘. 3 v
1' "What problems dld you encounter in your |nvest|gat|on7” N "
g v | /,' A T ‘ w0
= 2. "What is the next th|ng to do thh all this rnformatlonx e ot N
' - - ‘ o . ‘ /..v\ / .v B - .:'-'//
\\\ o e L . ot - S e, _'. I
e . ) L [
Vi ANALYZING FACTORS AND ALTERNATIVES\TO THEIR PRESENT COI\.DITIONS ' ‘;'
N Questrons and D!SCUSSlon oo ) A -\. L ‘ )
. ""I "What are the bas|c functlons of your study area7"\ ;
- 5 - -\ R . - . . .
e 2 "What arg some of the needs of the area?",v AR ‘\\ S { -
. co - N . Y ‘ ‘ ’ - i v . "l', i ‘ ,
'3.7;"What |mpact does your survey area have on the, rnanagement of your communlty“‘" s . * ,
v .' ' v . [ . . ’ i o ." '7.‘ . [ :. -
- 4’._ 'What exarpples are there in Vour area that R ‘. e B R .
. .'1 . " . "" o I ) ’ "t ’ ‘ ! X
ot IIIustrate fhe past i . - :
"' o N Typufy the present ., . B TP V-
Ry e .',_f lnd|cate the future R : o -——'f-vr P 'g“-
'-\ ot [ . / L e ot .. . G /u e
5. "What mterrelatronshlps can we rdentlfy |n ts ‘area |nvest|gated on the basrs of your field observatlons o .
_ (resldentlal to bus|ness, past use to present \ie bus|ness d|str|ct to’ transportatlon routes, etc. " ING Lt
. _ g o ‘ , , R A
e "How do ‘these th|ngs above affect the funcuon  the commun|ty7" S L e
7 "Select one lssue concern, or problem that you |dent|f|ed in your ‘westlgatlon Uslng Task B, hst and . .
. ".,.«:analyze as many factors you can |dent|fy,_' (30 mlnutes) IR T S Lo T
8 Have example shown on Task B on fllp chart to show how ‘chart shouId be usef‘ : “} c : o/
s 3 Y o : - N . ;
i . . _ . A . EF =
* ! \‘ ’; . HC'S c . A ;
l‘) . R . } . 97 \ N \ .
. . Jt . . . N / \
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. R \
.. ~ s . K _9‘.
) ‘C . ) o
, ; o G
‘.v 0 ;Task B is descgned to brams(orm all ‘possible al(ernauves List (he lactors comnbunng to the issue. Take each faclor and ask "how can lhls factor be
e ‘changed ellmma(ed modmed subsmuted (o bnng abou( a change in the assue? Conslder all al(ernauves nc ma(ter how sully (hey may seem
Facror Haw It Canrnbares To' Alrernanves To Its Present Condmon . S Desc,,be How The Change )
"L 1w The Problem or Issue .. . ¢ .Select one or mdre alternatives below s - .. . Will ;u'fecr The Problem - R
’ LR A ) and describe how the factor m-gm be R Or lssue ‘
. . - changed - .
d - - - . : R T« e T ‘ e
R El/mmanon Mod:f:canon Subsmunon -
¥ a0 . i o : N
1 . ) . s . - N -
"Examp,IE:- : © o Traffic Managem_en.( .- S . L R S -
. . . . . N : - - 3 r ' o - -
oo Wld(h o! b - Causes traffic jams, - Pu( in walkmg R - Eliminate car traffic, cause
4 s(ree(s ,‘ Lt : St or bicycle - : o * changes in working and social
: '-_ ‘ e PR paths  ~ o ~ _patterns -
: » . - o : . . - A ©o.
) | - .One-way streets R Ease congestion because of
S : e R : " . ‘“one-way flow 7
1. - - . ..
o - . L ? - o A . L e
o e : e ‘ ’ e - "~ 0 Mass Transit - Minimize number of veliicles, no
s . R N . toe N . L . conges(ion less air pollﬁtion‘e(c :
Everyone “: . Causes traffic jams . L L ~ Adjust starting, : o L Spread out yafficover a Ionger
‘startsand . - : K o ;-E ) ’ closing, working o © period of ume g . 1 1-
*! | quits'work . A B hours . . ' ' : o :
R . . i & v ra o e -
"{.] 8t same time R e '} N . B o .o ] i
. e B . . . X
' De.cnbe the- al(ernauve or combunauon of alternauves " (migh( bring about an an improvement solution to the quality of the environmeny inves(iga(.eql.
* Give reasons for your chouces o : : : e o T ,
i I I R
- Cd 3
3 : : T . e lr" . . <
Af(er you have analyzed the fac(ors in Task B go on (o§|'ask c . - 3 i PR : . B Y
. . R 4 . N . . -
. 1 t .
| 1 - .
) -
“ b ; 7 " _ :
. g . , . ,
o o T . S ’ Lt .
. 4 . . B : f . Iy . _ . oL . - .

VI DEVELC‘PING AN ACTIOI\. PLAN TO BRING ABOUT AN IMPROVEM:NT OR SOLUTION TO AN ISSUE
.. OR CONCERN JUST INVESTIGATED - : ‘ .
“Select one of the alt?rn\?twes from ﬂisk B. Wnte n in Task C under Suggested So/ut/on and complete the task ’,
This can help you to detnrmme f your solution is fea5|ble or not and.what course of actlon you should take -

forlts |mpiementat|on."§- S , "&’1 o o . o
M o [ .
. ' ,

! | . N , . . -\ > A
\ ’ o ’ ’ ‘ ‘ \
o [ S
95 ¢ S
. B
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Gl
Suggested L Type Action Necessary : Ider(t/fy Change- Imp/ementat/on St Eva/uat/on Methods, How- ) I
- 'Solution-: - . .To Implement T‘)e i - Agents Who Could " “ Steps To Problem wil you Follow Up'And .. :
2 -'So/ullon . He/p Implement /he 7 So/qtion'-' : - ~ Evaluate The Eﬂectlvenes
. B . o -So/ux/on . OI YourAct/on? ‘
. » o ' o s . .
) — .-’ — P : '4 ., -
- * . Y . - . ) ' ‘L
. Y . : L
. . NN . E L R
i T - T . S )
{f =, ‘ ,/ ¥ ’ . I | ~
- . . . = g =
. . - . v, .
’ - § N .', - .
- - ) i - i " .' « . o . ' l : i , ’
. +Technological . Individual What must be done? =
‘What kinds of tech: ‘What kindsof in what order? thn?"""‘»- _
nological action would " things could be - - L .
. he necessary to nrﬂple (done through Steps Target Oate , - - : R -
. - ment th|§ idea? individual .action? B - : .
, ) el et 2. -
- AR _ 3. = . ’ B
; _Social . “Groups -, o™ - -
. ", What kinds of social - . What kinds of things =+~ :
action would he \ .. could be done by or A .
necessary 'o rm/plement -, through g oups? ' —\b . R
-~ *this idea?, e . Informal : .. o :
N ~ . . . - \ . N
B : ) Formal (orgamzatnons) i ) :
- ~ v ,
B U Pt A : . . A
It " Political - Agenmes i . S
- Wha' kinds of polmcai What kinds of (hmgs :
- ‘ - 'actlon would be necessary * could be done by or »
: ' - 1o implement-this idea? ,_throug'h agencies? . .
4. - v . Y B : T - ‘™ 4 . : .
LI T ~ - P d .
. X - . . ‘. ° .
- - L ~ . 2 Y
Ouestlons and Dlscussron .. -
. . L . San N o / " ; ‘.‘ | i
LT Have group give reports on Task C.s - . . r - ‘ PR
S PRSI DR : /
2 ’What are your reCommendat|oas for meetmg future needs m thxs area7" . y . ,. )
) .,’.' - .S - ~ R v - : . \.\ L ° s s B T3
L3 ”If you were on the city planmng commsssron what gu:dehnes would you develop for constderatron for .-
future developments in th|s area?” e Q- o v
VHI: COMMUNlCATING FEELINGS AWARENESS AND VALUES S R _/ .
erte the follnwmg task on the board P ' T : : /
l ~ \ A L 5 g ‘ . .
K b - b
L TASKD S T v
- Descrrbe your part in |mplementmg the.actlon plan in Task C o s - +
ol Asa membe\of a community action group. . - T T )
o As a part of the. pohtlca| declsxonmakmg process in your communuty L o
- N a . - i o .- . 5
. ‘ . > . . . /HC_7 . R ' R
E ’ k l.\',' 4‘ ) ‘ (Y ' 'l . Y\’ ~ ~’ ! :" . i '
. -t R . i e . o :
\‘ .v . - L. (- DR . B r\ .
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~ople to collect,,lnterpret data arq* .
rstent wrth the need‘%P .

Questuons and Dlscusslon v '. | ,' “ ,. S : L oo : v
1. (Have these themes and therr defrnrtrons on a'chart. ) One set of themes mcludese PR /f‘ SR
Pathways - Lines of movemen’f\(walks bus routes; street'l R .
Nodes T Small areas of ‘intensive focus- where an cbserver may enter and feel a sense of belongang,
o safe, enclosed (small park courtyard |ntersect|on intimate’ shopping center)
o S Edges -t Linear breaks in contrnurty {freeway, river, edge of hnlls» Lo
R Landrnarks - lde’mflable ob}ects or referenCe polnts (hrgh rlse burldrng, fountarn) '
S e ‘\ . . o *7
Lt 2 Now hode each person rdentrfy whlch descrlptron of therr commL.nlty was a. pathway, node Iandmark or
Lo edge : . , R CU
e 3 lf possrble have a snort slrue p~ese:ptatron (10—15 slldes) on examples of the themes from d|fferent scales and
perspectlve coa oo '.c:! T s e
”What are some themes in the arga we studled yesterday?” / L CT

5 'We want to study an area usrng the thematrc approach and the categones of pathways nodes edges and
landmarks. Assngn an‘'area to each qroup, it could be the st\me arca or. new areas. Pass out Task E

.




i , : - . B i .
. - v T 'ij,i . v e -
= - R &of 1§ . S~
} TASK E' (small groups) oL B T
Idenx:fy an(; anaIyze the themes in your assngned area Descrrbe them m wrutrng ‘or sketch or photographv
the the s in the area Analyze the area H problem and potentnal in the charr below ,)
' Pathways : Lanes of thquement (walks bus roLtes streets) : -:: - L
.,‘; i Nodes: -~ :'SmaII areas of intensive focus‘where an observer may enter and IeeI a sense of beIongmg,
’/‘ S, i -'aIe encIo ‘ (smaII par ‘cc.urtyard mtersectron mtrmate shopprng center)
. / ,;'Lrnear brea sin contnnurty (I'eeway river; Pdge of hrlls) Bt IR .
',.’J;‘- ldent.;habte objects or referenoe pornts (hrgh rise bunIdnng fountarnI, ' C R - e
/’ ) & LR} B
/ . N ° L. ' - Ly . '
s v B . v 4
i . v R AN e P
- D THEMEIT . PROBLEMS TO. . . R : o
ITEM® ... ILLUSTRATES COMMUN}TY POTENTIAL TO COMMUNITY" I S -
= . . — A — s — . = B ", - . - - T Lo
| | S e - : . . . ’
S ' o : s T : \
"‘ . ot _r ! . R . ‘_- »- i
- @ B : B . T Yo ., 7:." R
b ° . g . b . E; i
; N * R ’ o
e - o ?
N e - . ‘
. + -
\ / "‘ V.
~ co -
- i N ‘ W S CL N . )
l' .. . — _ a'f o g '
- SEOR ' . R .
o . i ) N ’ '
E Y T - !
o . .' . . . . 13 . . . " . . ) y .
"‘ N . P ) Co C . . J PR
8. Have groups share results. T o .
l‘ Coe ’r, T ; L w5 R S '\»
7 (Have on chart) Th.., foIIowmg are some reasons for |dent|fy|ng themes.. - T . :
If communlty has only one theme |t is often a bormg envlronment C L T ‘
- . - ‘Q B . .
b, If themes are. vaned and strong, then a strong excrf g commumty envnronment can exist. oo
. I ' . 7 . " . ' . - KR , .
o. If an area |s dymg out nodes pomts of mterest path ays, etc., mlght be created tc st engthen the S
themes in ways that contnbute to the I|vab|I|ty of the Qmmumty, Tt S
T You can |deWy a commumty or nelghborhoo’d by themes. . RS
,' TERS . : . E e | ’
8. "Let s make a comparlson of the two,'“~ thods \thematrc toplcal) of Iookmg at an area SeIect four to sax EI
. _-|tems inan areu s'udled and descrlbe them i m thematlc and’topnc terms ‘ o
RS i . A . ,\ P (‘l'_ : : .- . - RE ;..’ _ »_1:.'. "_. \;_‘ : If
..T.heme A Topnc R o .
. Node ‘Recreation . . ;
::Pathway . . Transportation " . ‘e e
¥




R a. ldentlfy at Ieast flve dlfferent Iand use categorles |n an urban envrronment
| I : / L . . )
. b Name and descube three themes oftgn found in communltles. ‘ ’ . R * ‘ oL

ConstrUCt a data COHchlng and recor ng tool for some part of an urban erwronment for data that |s
observable collectlble and TeCOrdabIe o . . DR

Identlfy at. Ieast three cOmponent parts of an urban enwronrr'ent

P y

Behavroral Outcomes in Feelmgs, Awareness, \lalues, and /\ctlon i L S LA
\'\ . M Lo -v . St

-~ '2 As a result of these actrvmes each partlupant;hould be abIe to:

R a.. Analyze factors and a\‘ternatlve solut:ons to present c d tion infan'ent/irdnment ) v
2 be used for or aga|nst the |mproved hvabrhty of the area N
G ‘Maps of the urban area to be lnvest!gated = . . .
" Blackboard or newsprmt and easel, N ) : o COIRED R
. Felt-tip markers orchalk S e T e e S A R R, .
: - S ) . : R . L G ) ’ L. .

Paper and pencnls 'A ; a :

; ,_The tasks and d|scussmn topms in th : Iesson are deslgned so that many tan be don‘e mdrvrduahy or r'in groups, -
dependlng uponﬂthe facrlltawrs ‘objectlves ar)d time. constralnts S EERR " i

ERI
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= ; 'DEVISE YOUR OWN METHODS TO COLLECT AND
*. “"*RECORD THESE DATA.. . 7"

o - - SUBMIT THE METHODS AND THE DATAIN WRITING
" ;" 'TOYOUR GROUP LEADER AT THE END OF THE .. -
w7 SESSIOND T

area?

What problems exlst because' certalﬁ land usen? ‘:;,V .

What land use problems in thus area are related to regnoll'\al

) en;nronmentalproblems? R TR LV

-’ e e

' What thmgs are be|ng done to the land that are compatlble A
with the: . [ .
Charactenstrcs of the land?‘

e Needs of the people? L o -4 o .
‘ ”Whrch land uses are: changrng? - ."__.Z
. . . e
What proposed projects coufd affe(.t land use patterns in thns
area? s Lo v __

The above questuons are deslgned to help you look -

. for slgnlfncant relatlonshrps among'things in the .

. environment. Time may not allow you to investi-,
iRl e gate all of the suggestions. Therefore, you wilf=-
AT _ have to decide whicli‘things are most significant -

: '_f/ NOTE:,.

throw |t away and start all over, etc. ..

Somethnng_(o thlnk about o , ,b A

e . o

i} For‘ each -of- tt}land uses you |nvest|gate, ask vourself ‘, e
B LT in'a good loc; fon to serve its purpose?

" What does it-do td the environment? * . %
What kind of an envxronn’fent does it have? PR
. “ // . , Coe . v" . ‘_, D P .
. x" .. N -
. _\ = { o -
. \\ .
- ~ [ R

' ', How ddes each land use affect the other Iand usee/f the el

LSl T " . inthe time alowed, Please feel ‘free to edd to-the llst. "

‘Llst
vusual)
ot Examples . : :

" Historic landmarks vnsual xmpact structures, natural
features and aesthetncally pleasmg entrances. v e

-visual). - ]
Examples - RS R, - ‘
. Confllctlng land uses, hlgh trafflc streets, resldentlal over-
crowding, poor. pavmg, curbs, sldewalks, adverse natural
features, and sameness of envnronment. L

i . Group the envnronmental assets and habrlltles |nto approprnal

categones . ST e ey
- Label the categorles el ' Y
Develop a3 legend for plottlng th'\se data on the map '

2 Addmonal |nformat|on . : ‘ _
" : .t'! "
DEVISE YOUP OWN METHODS TO COLLECT AND
"'RECORD THESE DATA."
.. SUBMIT THE'METHODS AND THE DATA lN WRlTlNG
..TO YOUR GROUP LEADER AT THE END OF\THE
SESSION . ] .,,'. »
o gt : e .‘\
" How do the envnronmental assets affect the rést of the area?
Bespec:fnc e . !
How do the envnronmehtal lnabllmes affect the rest of the
“area? Be specnfrc. o L R\
B \ . \ - ~‘ B
Whlr‘h envnronmental assets ha\'n potentlal for serwng as -

- bullalng blocks te, 1mprovrng the lnvablllty of th|s area?

What problems exist because of adverse envaronmental
factors in the area? IR :

What envnronmental prdblems in thls area are related to > '
reglonal envlronmental problems? - - -

: What prooo'ed pro;ects n.ould aftect envnronmental assets p
and llak.llmes in this area? : L Cow /.

\ . .
N&. E::The above questlons are deslgned to help you look’
- . for slgnlfrcant relat|onsh|ps among things'in the
' _environment..Time may not allcw you to investi-
" gate all of the suggestions. Therefore, you will have
‘to dcclde which, thmgs are rnost significant in the
_“time allowed. Please feel free to add to the llst,,
: th")w it avvay and start uII over, etc, .
' ~
Somethlng 16 tiitnk about e,

”

. For each of the envrronmental assets and luabllmes you |nV(
gate, ask yourself : - Do
Ts'it ina good location to serve |ts purpose?
‘What does it, do to the envnron‘nent? '
What knnd of an envr’ronment does it have?




Lm the communlty facnlmes and servxces 1n th|s ar-ea. oty
5 7 i Group these facnlmes and servnces |nto appropnate categones.
Label the’ categones R

oevnss YOUR OWN METHODS TO cou.ecr AND .
" RECORD THESE DATA. -+ -7 .. Ay T
SUBMIT THE METHODS AND THE DATA IN WRITING, -
.T0.YOUR GROUP LEADER AT THE END OF THE
'sessnow W A

Llst the user groups for each category in step 1 s ‘

What reasons can you glve for the Ior./atlons of each of the e

communlty facllmes and serv:ces you listed in step_ 1?

o What needs of the people are bemg met by 1hese facnhtles
“and servnces? S ’._ j- e :

What ne\eds arenat belr(g met by exlstlng fac:lltles and .

servuces? - o ] IR \

: <
What problems a(e assoclatcd with. the quanmy end qua/ity

[

of commun:ty facilities and services, ln thls area? ' ..Q

L

Wthh of these problems are relatcd to reglonal envnron-
. mental problems? S ) R

What proposcd prmects could affect the use and effectlve- L
o ness of communlty faclhtles and serwces in this area? ) d
. NQJ'E. . The above questlons are deslgned to help you e
R look foy slgnlflcant relatlonshlps among things -
- inthe enwronment Time may not allow you to
. "nnvestlgate all of the suggestions. Threfore; you
o - will have to decide which things are mastc.gnlfl-
: ~‘ecantip the time allowed, Please féel free 1o add
“to the fist, throw it eway end start ell over, etc.

Somethung to thnk about

FQr %of the commumty fac:lmes and services you .
- investig te, ask yourself: .

Is it in'a good location to serve its purpose?

" What does it do to the env:ronment7 ) -
. ' What kind of an environment does it have? o
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| ” o |
. *," . :, 5OQ|AL SUR\/EY \ s ’.. .
: :gﬂl\vmf\ ﬂ,atlon "bo"‘\ the DOpU'a‘lon chara‘ verl;t,cs of the - ,1
. \ﬂ f'\“ e,equl/dtagn 5|Ze of famllles"‘ente“-)wners’ e
e R
W"\,pw’ \gend fe,plo“mg theSe da‘a on !he map ,,: . : :

,'bE\ f5 ri Py OW;{":’\ETHODS 70 qoLLEcT AND" o

¢ MEYHODS AND THE DATA, it WHITING, S
\,ﬁf& GﬂOUP LEADEH AT TH eND'OF He TN
N | ,. .

{\"J"\ nee“\ ffhe reﬁ'den‘s are met. by l.wng in th'S ares?. AR
\"JN\ 5OC’Q\ 'abhmg eka“ln the area? ) L R a L ‘_‘l:

vh\ﬂ p(?\ rpsaswcla\ed WIth thls arEa are related .
. V‘J'\(,ald‘\ r‘,ﬂmental broblems7 C . ," ’f "

! \"/ § Lgha™ \ng COnd,ﬂOn; ,,, the area are crEatmg problems

l;)’\ M‘Qenz ,/y:-:x o " Voo

N P
Wh\ me\ ef’ ”‘“w"“ ld Tl e T
‘\‘lec‘ \ ,’l e‘ e Qf eople in 1his area? e
\\ dl% mange in the populanOn charactenstlcs of this
VN S T ",,’ ot

\*I"\ are‘\,atmueesw \hepeople'"vusarea toward R
\ﬂ%(f?\gﬂtg' and-Private Services . | REAE T

\dﬂrﬂl vua‘"Y Qf l'fe ,n the area- / .
Mo\ﬁ \h ab°\'e “”exna"s are de"gned to helP You look
‘ rignlﬂgaﬂt ,\elaﬂonsmps among things in the . ‘
\wlfo"’he"t‘ Time May N0t qllow you 10 investigate
l of the 51’993: rjons. Thereforg, you will have to. . 3
e;/de V“hlﬂf’ “hmgf arg mOst significant in the t/me
TRy aw’ed plessy’ feal Tieg 10 3dd to the list, throw it
'§M” ﬁnu 513’\ all over, etC.. e

e

P

k)

/




In addmon to major component parts or categorles of an urban T ST g
enyironment there are | many opportumtles for small mdlvndual B e S IR X

de. Descrlbe procedures\ln action or procas terms.-. . 00 ) I L R T
b_State objectnvesm behavuoral outcomes\that mducate some B I A ' EE TS
mimmal expectatlons u?acqumng neva knowledge and skllls. M I R S T

i

; Correlatlon pf observable weather condmons to\a:r;pollutnon . C R
index_ > .. ' AR S L R DO .
;Correlatlon of man-made sounds to nolse\pollutlon L R < . ) " o
. Effect of signs and billboards on sight-pollution """ AL P o !
' Effect of architecture on aesthetics ; Voo e RN S
.5.. Impact of local shopping center on commumty L . T .
6. Supermarket survey. (packagmg,buymg habits) . [ S DA SR T
.. 7. -Interpretation" of man-bunlt'landscape u“hg archltectural g : e o
" styles, etc.- : - 1' “. e
. Onservation and recording of lfeinapark . \ ... T .
.Under what condltldnsﬂam life can llve m a blacktop env:ron- o
ment ',"v B past T I ca
g -Determlnlng the dlfferent responses of water-holdn»g capacnty

. and funoff 0 ‘different types of man-made surfaces S
"/11. Environmentofacity tree . © . . ° oo / S s
+ 12, Determining what is’in a city b|OCK e R . . o
.~ 13. Noise pollution (determmlng where noises occur most frequently I B e R T Y
.. - and whiich'city noises can be reduced to ‘minimize noise pollution) ¢ . . v, 0 T L T T D S
14.. inventory and classification of historic structures within the cer{tral f S - R o
. business district of Yyour hometown and determmlng necessutles S ) :
- fo: their protection o '!"\ o
15, Identification of factors and development of tools to help m o Lo En e .
" - recording and mterpretmg air DO"UtIOI’l |ndexes in the local et
’ communlty St Tl A “_4.",?;, ' Cetime '

S ' 'CB
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ST o o : _
:_-'\»: il Syt T . —
’ .\ - ' R i AT
TASK A (smdll groups) .:f: L, - :.‘,_ . L v -
THREE-STAGE DATA COL’LECTING AND ANALYZING CHART ‘ ) - o
> Workmg ln your group, flll out the land use category,and column 1 of the chart below ' ‘
B Land UseCategory K I e
\ il o L Column 1° - R “Column 2 - ~Column 3 ke
T~ . What we want'to fmd out” " HoWw.to collect the e How to record the
"\ about our land usecategory information - o mformauen IR S
e mthearea e e ST T ER I R RTE
) I e . : ) L .-
- RN ' T\ o )
',“ o ..4' . ( C ’ ’ V o s
. . / T h i ) ‘ Ty
’.“ s N L o \‘.
) ) o oy
— - . e .
- e Col _
L s u ‘. "// .‘:
PRI - . ';/
; ‘ N \ . . R
S | e e '
CRI S B aE .
oy .‘ . " 2T
e N B < .
) — . S A I, :,
- - , .. ...HUMAN COMMLFNITY Task Card
s - o e Forest Service-USDA "
- -~ CL ', . i
SR -’/'/'l\
", - .- . .- , . . / ... \
. -." o . ‘ . ‘/‘-
, . ,‘r o ‘ ey . ,{I' }
: B
PR ‘ : o
. ‘ , . i
K ! " P A '/"]. .
) : : E : /e



. - A ' - e
o s ~
L . : (\
/ [ = Lt C ” |
Task <B is deslgned to bramstorm all possnble alternat:ves Lnst the actors dontnbutmg to the nssue Take each factor and “ask, ! ‘how can thus factor be ST
changed el’mmated modmed or submtuted to bnng about a%hange in the lssue? Consider all aIternatwes no, matter how sn!ly they may seem. |+ oo 40 o T
; SR s R TP - - R
B EEEREA o S e el . ‘
P N . BT . ' et N . . . ©a,
How p/}Eo{mb{ne}T ' il Alremauves To Irs Presem Condmon L .~ Describe How The Change" s I R
: ﬂ)o' roble m or lssue L jSelect one.or, more ahematlves below : Wil Affect The Problem St .
R . . and descrlbe how the' factor mughtbe I Orlsue o T
ol e . -/changed. - e e .
Tt D Ehmmayon Mod/f/car/on Subsmut/on ) B - )
- . e ‘ e : ’ : : - i .
. PR . . ' R ; . . : . :
¢ e ' : i " i
SN S A . . S 4
e T, ' N ; §
B . . - . 13 . " \
V - ' ' ’ . - . i ) ' .
\ . I - ) \\ . - \
T Y . ' ‘.( ‘ .
Descnbe the alternative or combmataon cn ultem \.ves that mught bring about an |mprovement or solutnon to the qualpty of thc env:ronment mvesttgated /'\
. .. | Give reasons for your cho:ces : g - R /_‘- ‘
P /) : \" ot ) . . © N, - ) Ty -
Y R ; . . s '_\ . - ’
- After you have analyzed the factors in TaskeB, 4o ok to Task C 7/ \\ S . L ol T
v L T T - ' : . i ;
C - |
. R \
L - \ . , r R "\ i i i}
v A .
0
- - Y

. ' \
. ‘ . . -
- 0 ~. :
. .
. . . )
E ' <\
- .
«
.
i . .
: Ay
. Nl - . -
. ‘- \
. I N '
LA . oy .
S . ' P
. N o
. ' ) | s
. .
N .
«._-_l O oy . , -~
[ ' -
. R e
B N ’ v
- ) _ ;
' V
. \ L. ‘ L
; \ l
N v i
. . .
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.- Type Action N

Solutwn

m .
.-To Implement The Bl

' E vaIu u’on Methods. Ho
W/II you FoIIow Up An

U

be necessaw 0 |mp|e

: Soclal

Technologmai
What kinds of tech'
nologlcal action would

ment this‘idea?

o
-4

o

What kjnds of socual
action would be -

Polmcal S e

Whal klnds of polmcal

-action would be necessary

lo |mplemem thls idea?..

: '.lndiviadai. - . Wha: must be dohe?

' th\mgs could be.
done through

G)oups s ) ]
)Nhat kinds; of;hlngs .
.// could be done by or

- necéssary to i plement K
. this idea? " . L .
- - " + . Format (orgamzatlons)

: Agenc:es

PP

hatklnds of N In whatorder? When? )

K Sleps Talge( Da:e '

irough grcum?
Informal

What kinds of thm s
could ‘be done'by or- Loy
throdgh agencues? <

T N

pad

N0




2 ‘ffEd:ges. o

1 ;L'a.n,clf‘fiat'ks=

o

Llnes of mOVement (_ a ks bus routes, streets)

:._Llnear breaks in contrnurty (freeway, r|ver, edge of hllls) S -
dentmable objects or. referenoe pornts (hrgh rise burldrng, fountaln) P
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Small areas of in* ensnve focus where an observer may_e,nter and feel a sense o‘ belonglng, .




The follownng chapters are des|gned to g|ve the part|c|pant some exper|ences to construct an envnronmental |nvest|ga- o

tlon

lntroductlon & Page El 2 ‘\\“’ L / L
» . Teaching Process Skrlls X "\" - e ) . AR
SL/:erval Values-|n Learnlng\ I | : - : -
/’-\ major goal of teach|ng process skulls |s ‘to develop the ab|l|ty for each person to thunk for themselves
. 1Y o . n ? - .. -
Al /Developlng Task’ Cards Page El 4 3 hours™ .. " ' s -
A \ -Task cards can promote small gqoups and |nd|V|duaI |nvest|gat|onswrth a m|n|mum of teacher d|rec-
ST tion T e LT T T i e T N
. l'll. Using Questlonung Strategy in Envuronmental lnvest|gat|on Page El- 9 , 1 hour .
ATEDREE I “The use of certaln kinds of questuons can help Bstablish : a Iearn|ng cllmate that will encourage part|c|pa-
{' g ‘\'\.' ) tlon d|scuss|on and |nteract|or\ dur|ng the |th ~gat|on ¥ ,\'\ . e &
'._ .--‘; \ l" . -’ ST - ;.l.' \'.‘ . . ". . ‘ - ' ‘. l'-- - . s ,
W, | A Baslc Questuo Sequence for. the lnterpr'émtuon of Data Process - Eage El12 % 2 hours . ¢
Do This ques on sequence can allow the group to, |nterpret the|r own observatlons and recorded data .
S about the top|c T " S T e .
AV Developung a Lesson Plan for an Envuronmental lnvesflgatlon Page El 16.” ’/z hours .

VL]

L
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If you put all the above pueces together vou\ can come up w:th the start of. a lesson plan for“ an envuron-

mental |nvest|gat|on . . & S . s
Musce‘llaneous(Readlng) “ -EAGE $.|;18w o L LR o SR
> Behavioral Objectives. B T SR e : S
"xl - - e . - >
_\\. h : N L - -
e = k ! ) - -
- By ) —_5'.—' ) - - Lo . :
T '." . e L . [ : e :
L o lnvestlgatung Your Envnronment Senes S y/$
o PR "Forest Servlce United States Department of Agriculture .
. _ ' - oie Revused 1978 S T
. o " . El-l T .
- ‘ N \ : ’ N ) :
- S YA ‘Ll O ) . i ¢
w L . - . X ci } . ¢ R - K 4 )




Teach/ng Process Sk///s S

~,‘\"‘I- - Lo TR e L e e S 4»{ \

: ' A ma/or qoa/ of teach/ng process skllls is.to deve/op the ab///ty w;th/n each /nd v;duaglearner ty funct/on au tono-
ot motisly at the! inquiry. ‘and proof level,s. e., the ab///ty to, .obtain, orgamze transla te,,n terpret and apply bod/es of
‘ know/edge, and to prﬂsent proof/of the va//d/ty of the process. ' S oy

. I \ .
v NG N \' ’
. Have group do TASK A Survnval Values ln Learnlng Chart . ' EREE S A‘.;_-,.;’;_\- . S ‘,\
In grouos of 34d|scuss"‘the chart and answer. the 2\quest|ons atsthe bottom o - .' L \
2 Have groups share their ldeas about the |mpI|cat|on of the chart oL o » e : \
! .Some Impllcatlons about the Chart Survn:al Values in Learnlna IR ST
. K - e Ry ~,\ ‘_ . , B .- o . .
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Before planmng a workshop and other learnlng experlences ask yourself——/ '

Thrs chart relates to what you /earn, not in companson to how you learn |t
*The Iastlng or\survwal value of learnlng some th1ngs may not be a very p oductlve use of our t|me. Ac-
‘ cord|ng 1o the ¢ chartwe\only‘remember ab'out 35% of the facts and 50% f the conceptual sclﬁemes
~shoved at us after only 3 months.. '/_ e

We retarn the ablllty 10 manrpulate and operate thlngs (mach|nes tie shoes write, etc.) up to, 70% of the ",

.' learnlng experience. If ‘the learning'e experrence was. desrgned for us to develop thlnklng skllls and proc-
. esses (gather sort, analyznng, interpret and provnde alternate solutrons about. problems) we could reta|n _
" those’ skll at the 80% level ofusefulness 6 S ) . £

e 4 . . 77

,.Therefore we m|ght assume that a perso.. who has developed the ablllty 1o tthk f‘or h|mseIf can collect

. and analyze factual data develop a line of reason|ng or cohtrlbute to the mterpretatlon or solutlorpf.a/ ;

problem ar decrsmn Many times.the learning expenence deal%nly with WS :and other m=-

formatlon or conccpts wnth no chan"e for puttlng tha‘ knowledg/to wo’k for us.

- - To heIp peopIe mi: morlze 'f’acts learn concepts or to thlnk for themselves7

\,1\13. . = s ‘,’- —

'iWhyamIdonngthls?;J" S . AN B

- 1
- - . » . - k . Y

2 How can | structure Iearnrng experiences’ to |nsure parttclpatrpn and the development ‘of thlnklng processes

: along wnth the use of factual datu etc? A0 e

©o. - . . N ', Y
" We are now’ recognlzmg that if we develop thlnklng skllls and proce

‘change behaviors. Only by actually mvolvrng people in environmental learning experlence‘s can they begln to
“thinK about their role in environmental'management. We must be’ co cerne' wtth developlng environ men--

: _taIIy Ilterate persons who can th|nk for themselves S o

o : . L. ) . . ) R W

+
o

o

3 / W o B .:: ‘

)




— ._‘. a 100_._-
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s

."’o ’
e
|

-l :

-

PERCENT OF USEFULNESS RETAINED .~ .~ =~
* ASSUMING-100% ORIGINAL EFFECTIVENESS = . -

100% AR

" MOTOR SKILLS

20

' 80%

S

ATTITUDES ABOUTSUBJECTS STUDIES SELF A

", THINKING SKILLS PROCESSES =

a2
k)

i

0%

U o
I { 35%

- NONSEMSESYLLABLES ' - . . f e

/
= Let ol W ' . v . - . . [ B

S T 1 T T~ T URIE
23 "4 s '6,.7_ 8~-.9‘10/‘1.

..‘.\\. e . : N ~!_ |

TIME (MONTHS) T A

\ -

o

Fag ’ V
Thls chart shows the retentlon rate of. dlfferent citegorles of learnmg In small gro\ps discuss and answer the followmg

questlons TaT

What o‘oes thls chart say about the retentuon of learnmg?

. : \
.. \.
o
. - N . P
R S
i M , ) .
@ :
- ’ M
-

F - ¥

~ . .
- . L.

n' T

What.are tﬁe implicationé of this chart to the“waY we plan learning experiences?“.'

) t':. / , ‘
+ El3 . S,
- 'k - 1.1.2 : «/ \

2 .
&

e . . -



- /
, 5. don't,feel-bound to manual . * * - o _
_ {~. 6. can tallor-make |nvest|gat|ons 10 flt needs of students R -
- o 1. - - - . ’ 7 -
E . ) . - -
o 29, % . % ; :
R : : y oo i - . ! .
'v . : N : "’.‘ : L B
2> ake a comp05|te hst on the basls of al the contn butuons L [ : T
i \ . ___T . o )_ . . . ]
- 3“’ Pomt out that 1 task cards can aIso have the followmg charactenstlcs. .
P ‘ Sequentlal programmed assorted self-drrected personahzed task orrented etc
e < < YT - s
Provrde for a varlety “of kmds of—-mvolvement eommumcatlo_n, feedback i v
A > . . A -
- Prbvrde aIternatlves and chouces for the Iearner—-lammated for wet weather
e 4, Ask the group if they can thmk of any other characterustlcs : ;
= e o ’ b A °
» 5 Have groups do Task B o .
,‘ ' ) . / \ » . K
A . ;o )
. -, ISR . .
- \ . . ¢ . .
-~ R - ~ . ° s . ™
- . 4 . - Vo e ) = N B
B . - . , .“ Lo et . » ". . .
o b " ‘ -I~ 'S 3 : / - - : !
' ' ” ' e . . / ) ‘e 4 ) - -
> :
. i f
. - .. ,/
* X = . ,! E"4‘ - ) -
- 3 " . ’ ;
o c ) - - 'i o v

O
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e~ o vy v e . \ oo . h . ,
- Task cards are not new and have been used m many ways. A task card can be slmply a card on wh|ch you wrlte
the dlrect|or-s for a learnmg experlenre. ) o - =L

v Our.ft/ons*and d/scuss/ons

. ‘-"F - A \ o 7

. ‘." :

\ h W . . E

'30 mmJtes) '(grouo '4-6)

#s for di fferent IeveIs ‘of abrhty 10 oartlclpate at once.
sily. adjustable—can add or delete tasks i

can. promote small group |nteract|on and ac;:omphshment
- 4. teachers ‘do preparatlon ahead of time_

..
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«Intermedlate grades (4-6)“
: Assorted toplcs base'.i on schoolyard ,and curncrﬁlum en chment actuvutle

nd conductlng al ltter campargn
rnvent ry sources of. Alr PoIIutlon : -

obserVe and mterpret some aspect of management g
(Wl|dllfe habltat t|mber management stream survey, etc )




5" Does the actwr
s n"about the data

trf'

cIe the #
‘for the crlter:a

'(From an Herk}: are tvyo leaves :
assortrhem Make:a list of all the s|m|larlt|es'you fi od cont
of task ° Make a list of all the dlfferenc s you flnd ,
cards for’ " (Staple léaf here) : :
a nature
At} .>|m|lar|t|es .
leferehces. -
‘(me 3 -_' : Fmd a no:sy placé‘-"und stay there fora Ilttle whlle' o U o 1
sefqtuer;(ce : - . How 'do you feelin'a n'blsy place?": e L2
ortas S Write a few s sentenCes or a poem y e Y30, v
v.."| cards, Qo place l’ﬂakes you feel § 2 AT :
‘o | “Sounds™) G ; g -
T . S 4
. - s e
o Walk'around your ciassroom.’ S 3 S 1- N
Hva do Yyou feel in this space?. . . S Lo S 2 .
(ﬁmma : w/‘ tell about how it mak f S A J I - R
<equenceo 71 eozv e out ho |t makes you ee I TR ! R 3 S
task card : \ ' : ST o ' i
On- ”Spacses ) Go outslde and stan near the schooI bunldmg . . 5 , .
: : o Do you feel differeft here than you do mslde7 FR "
e erte or telt how this space makes you feel. PR PR °‘_” oL
N ETRas “In'your backyard or schoolyard bury different. kmds s ‘ PR B
(Fgom a . . o '
‘unit of -~ .of packagmg muterlals Dig them upat spechred - S B - 2.
study for .‘ ‘ E lntervals of time and compare def:om' osltlon rates.” o VI 3 L
4'Su emaket.: R e S R Il I L3
p"r s S Y Alum Can Glass Bottle . Cardboard ‘Etc. | - B
Survey ) — . ;
k Sept. |- R o~ ; . .
". . Oct. R . . . --‘ R ":“‘» — R - - ". -
3 + |'Nov. Fei - A v - .
_ Ere. 4% o SRR -
B e e R Y
. N 31 » ) B . ¢ L v . !
) . - . S i i N
. . ) -l ' \ I -
J 2 s } . . . @ N { . ] )
-~ . e El's A : o o i - R .
. ° L s '
. N B 9 ; : St :’\-
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o Questlonsa“d Dnscussnon; s - : B T e s el
Hede several artlcles of one page |n Iength on e‘nwrohmental problems such as-norse pollutron resource manage-

1.;_/
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you feel Ieast
..j Why? (\'f

o Whlch questlon allowgd for reatey,/

1:5:2: .3 Why?. v

~

; orf'\ ,on Qn n5 iny TASK
\v ha"\, tpe group q,scuss ‘n QoeS / :

-people thlnk thay 4

_\Iolv:r:'\ent and gq(up lr}lﬁ ”Vt\

-better mteractl

when you' “ask’ them is'i
get d/fferenr kmds of I’QJ

ERIC
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o

AJ You may Want to read

\\ﬁusl \ auest;ons yoUr rOblems are /50|Ved as far as gettmg in- Co

AT KinS, Quef't'uns dOesn i neceSSanlY insure more partu:upatlon

or. hvﬁ A \ eIsAr 10Ut Procgssde. The' 'kinds of questions you'ask and
/ aU C‘e” 5B from TASIC A, d fferent kmds of questlons




Many factors
i aftect one top|c

“The partlclpant becomes a problem solver |n whnch th ; ;
i at the proper tm;g

: Questlon 4 - What are’ N
LU L your state?. : PESANE . v. N
ThlS evaluative type questlon asks the pamclpant to useJudgemeut value, and cho:ce, and Cra

-is characterlzed by its judgmental uallty

The type ‘of questron you ask then can affect the learnlng atmosphere and restrlct or motlvate
R the pamclpants to become |nvolved |n the dlscusslon : -

5 Have Group do TASK B B ;; S
; a) Wl'uch questnons are s|m|lar? (Not /n the/r content but in the k/nd of responses they wau/d
. *', ‘t_,.recelve) ;. ety ~~_-—,'- SO L e 2 i
. o f‘v T B /_l'
T .«) o 5 g
RN R Y abe glve name to eac grouplngo questlons. "_. SR e s
« - . ! --.L' L . e e
o ..d) Use these labels to flll\ln the flrst column on the foIlownng chart e
P 'e) Complete the chart e o ;~ e T : ‘ ' o
b -. li = _ ~ T i ‘ ."' .. ey ) l‘l‘i\; ' ‘H N ° (
) g } . _‘ l- 1.9 ’ . ~ [ N
. .|: . . ° o ‘ o 7 . - . a.
T l - ff-;('::“,": ° . ) )
- - . ) ‘ : . f <, _ - T
H : R AN : . )
N - : "_; : \ ) g = k \
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There are four bas|c questlon categories’ that can be used in thls process. ‘Select‘a topic. '(common to aII) about
Whlc’t they should wr|te'the quesnons it e 3 i ‘ E

h|s type of‘q\uestnon provides an opportunlty for every person to become. lmmedlately involved'i in the
‘ dlscussron regardless of his or her ablllty\or background st l’completely free ‘of the eIement of ”guess :
: what s on,my,m:nd" Srnce the response depends on ‘the viewpoint | of the partrclpant there are no wrong ‘

‘:'”What do you see ar you quk at the
"What do y u notlce about he sor"
iy

. _".k o
RIS ) R e
ay n'g(necessarlly be’gln wrth an open type questlon You may wish. to *
< points in the data In that case begln the ¢ questron sequence wuth a-

Note Intorpretatlon of data
-.ocus |mmed|5tely upon spec B

n extremely |mportant element m the |nterpretat|on of data process. lt focuses B
R

i The focusrngquéstlon\ is’a
N -an speczf/cp nt-' tbat will’ !ater be compared contrasted and related to other po|n1s.~ :

ERIC
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{ nt which summarlZes inage
erallzed orm what has. been dlscussed $0 the, generallzatlon or‘blg ldea apphes toa varlety of sxxuanons

ERIC
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c et Tellos : R : @

’ gCAF,’STONE (calrs for a statement whlch summarlzes what has been dlscussed) RO
o | )
L 2. ~ ’ ...‘ - ' e
& < Fi = - A,
"Qu'estionsan'd Discussi'on"A B _:v L e e e
1 Show fllm-(EnwronmentaI Awareness—11 mlnutes) e LT : . L
: . O e . TR
Note Other short non threatenlng frlms can be used The demonstratuon of the questuonlng sequence should
be mOdIfled to flt each |nd|v1dua| f:lm -
_’ _' ‘. ’ n:xamples of Two Questlon Sequences R e
. ..forA R L ) - _—‘_r . » ., ‘
The "Enwronmental Awareness F|Im o
. . G ,,'~-. . .1“~"> . I L K
‘ . Here are. three sets of questlons fora faculltator s use ln helplng peopIe dISCUSS thelr thoughts about‘ the|r en-
f_lvnronment o T , T . : ; o o
Pufpose To explore dlfferent |mpI|cat|ons of the word ”envnronment” ' '  . S S o A '
. What did you see'in the film? - S : L7 ‘ '
‘What were the dlfferent klnds of enwronments shown ln the palntlng? / )
s - ‘
. g

ERIC
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_. S :‘ by Ieader) > U ,v L . B . , :‘ L.

b. PurposeA To explore some effects of change |n the envnronment

F|Im c

. UESTIONS (Llst four major questlons asked _‘ S N

Stete PURPOSE of-
" each questnon -

. 3. . —-, N - 1 Y - ) . ; ' ;
foa B ' Tt TN
DEVELOPING VOUR OWN QUESTION SEOUENCE FOR INTERPRETATION OF DATA PROCESS

’
2 .
Clar
§E .

<




) Open - AIIow ev°ryone to pammpate Get out alot
Focus - Focus attention on specific data as a central'

data S T

. ~ o Capst‘one - CaH for a statement whlch summanzes what has been dlscussed e i
".' ‘ L L K 4“'\ ' PO SR . - '.l..'. .iﬂf’ ‘ p i .:‘” ' .I o L

. < AR U | ’ F'“‘rn o et » o : R 5 : : .
‘> s PP Lo E : - oo e Bk
.. Purpose of showing and discussing fitm: ____~ - L e s .

. . t‘“ -' S . . r “ _ o " v . J»‘.- -
+.Open question: __ ‘ e R e . \_
N . ’ . . . " - N w N -, Cae, . ~ - . .., L. . B i

Focus: _ IR Ll e e

‘

Interpretive; __- R S S

. . i . S tae - . . ' . . . - ™
3 - \ I B I . B L ] . N .

- Capstone:._~ ST e AR )

o v e ."'",‘.'l . '_ '_.'..,' R . B C :.v':,'" L : .
. (Questions.must relate to the purpose of discussing the film on whatever the subject is) T

~

R LR, B . _..1 - . . . . . . e, s

N 3 Have each group share and evaIuate the|r que"tlon sequence wuth another group. (30 mlnutes)‘

V DEVELOPING A LESSON PLAN FOR /\N ENVIRONMENTAL INVESTIGATION -

Workrng ina small group, select one toplc in thns area and crvelop your own 15—m|nute rmn: mvestlgatlon us|ng
task fards and the sequencnnq of quest|ons and actlvntles covered in th|s exercnse -

Groupmembers M PR N S

o

i Eurpo‘se_of lnvestlgation:_'
STt E,\)alua_tion: Is-the. purpose clearly defuned7 Yeés . No - o A R
o | T dsittob genera| to beworkable?., Yes . No S, .

-

ERI!
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Jnterpretatlon - Seek relatlonshlps Compare contrast relate specufnc po|nts |n the L) S



Dlrectlons for gatherl g data for the |nvestlgat|on.
"Develop ng Task\)ards . o

: struments, c'haiz{s,
L g

ERI!
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Caps ne’Questuon for summanzmg generél’ zatlonsf-Whaf can we say

Qab‘stone - caII for a stater ent whach summanzes wha,t«has been dlscuéed

s, o0 5




3; : An'nh'jectl ve'is a group of words and symbols Wthh‘ communnca/te the expectat:on of the Iearner 50 exactly

‘-

e 5.‘v,,The best objectlve |s the one that excludes the greatest number of posslble altematlves to your goal (No(«

- \ mts;nterpretatnon) :
R f’a ; i,
c;;/TEﬁ/A TO-'EVALUATEOBJECTIVES ;_' K 5 |
Have you |dent|t|ed who the Iearner ls? e o
o 2 '
3 ;';'_I‘Have”VOu stated the icondltnons you wnII lmpose upon the Iearnerwhen he |s demonstratlng h|s mastery Of the
"-:_"performancetask? \, L e P R
’:;Examplbs ) .H - . ' .
5 -."uslng the length of h|s own step hewm demonstrate'. ‘ - o
‘ \ . q gwen a Inst of rocks he wnll‘ldtstmgwsh . , . E - " g
g glven a set ot tree samples he wnII construct a dlchotomous ke\r , — - —
. » . e A -
| .:Usmg a hlghway map of h|s state hé w:ll descrlbe i LS ",V:° = — .. L
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e What CONDITIONS will be imposed? - |- . . 5 = =30

s e : .
[ . o o . L. R - ; ST N ) ety o P PESa
: . . . : P
i
Select the statement in each number b‘EIow that best descrlbes what the learner w;II be DOING when demon-
: stratlng hls achlevement of the performance taﬂ; g R g o - ' ; T
I P Descnbe varlous thrngs qbserved |n nature - : I e T e
EE Descrlbe four observable dlfferences between the aquatrc and the so|I envnronments. ST .
RS AE R co R R » >
L2 .Descrrbe accurately a land area. .. ' C A o o
R "Construct a map of q predetermlned Iand area by uslng compass bearlngs,and drstances o
o 3 Develop an appreclatlon of the aesthctlcs of our envrronment - ;
FIRRR 'Identlfy one thlng in your env1ronment that makes |t more beautlful to you. .
BT 2 =
¥ s 4 Smonstrate needed operatrons to calculate helght of tree.. o C et
R :fi 'D onstrate how to measure the helght ofa tree usnr‘g a stlck longer thanyour arm\ Lo
. . - . 3 .
ACTION WORDS R R 9 B ' ”l , ;:

Here are nine actron words from the Amerlcan Assocratlon for the Z\dvancement of Sclence that apply to cur-

rnculum related actl\'mes |n the envrronm&nt These are not the only usable actlon words.

/den t/fy

/s

The mdwndual sélects a named or descrlbed object by polntung to lt touchlng |t or p|ck|ng it up




. 27 p;e;ent;:'-r' o

: Interpret s ( t28 f?'VDiAS(‘:“c')Vér"?'-“

5. Obiens 20, - Supnort =

a0 A “-Demcnstrate' " '30. Question

. 6 Identlfv ,'Céircd‘lvété L

Orgamze ‘
De?lop

Lo Recnte L
S leferentlate

Compare' L

- - Diagram

:..‘ '},P‘e‘rfbr.m .";-:‘_

".57'9 ContraSt ’ = 22L|sten

, -

. e

“”.10 Relate ,'

s Gener;al ize’

24 Read . - .37, Construct

12 Fofﬁ;di'é':é

s . .

. C. 260 Reyiew' il o ';38{ Solve e

Cralpefine L 2B UeT e e s IR

O
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IN'STATING BEH
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unitof

Do you feel dlfferent he
Wnte or teII”

' 7 .the school building:

/é than you I‘do mslde?




ERI

Aruitoxt provided by Eic:



- 'DEVELOPING ENVIRONMENTAL lNVESTlGATlONS Task Card '\
Forest Servuce-US SRR IR S v

e

-
. -
.
.
, .
L ! M
- . ‘
. - .
\
,
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Charactenstlcs of
quest:ons m thls group

Q
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2

—'

m

. :
B2 BN ST AR
_-_' . L E .
<

m

(seeks relatlonshlps—coggpare contrast relate speclflcp
RS R ,*_‘," < .

T, . N 2 . . -';'.

,‘1 in‘the data)

Forest Serwce-USDA

136
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R DEVELOPI}IG ENVIRONMENTALINVESTIGATIONS Task Card :




r'major questions used to discu

s_s' the fllm :\'{'_

. -SutepURROSESr .




