INTRODUCTION

Anenvironmental investigation should bedesigned sothat all participantscantakean active
part at their ownlevel of ability andinterest. Theinvestigation should have opportunitiesfor
participantsto observe, collect, record andinterpret data and summarize of how thoseinter-
pretationsrelatetothetopic.

Thefollowinglessonsaredesignedto providetheparticipant with the necessary background
for understanding education by involvement and experiencein constructing simpleenvironmen-
tal investigations. They aredesigned for usewith groups of teachersand/or resource person-
nel interested in producing environmental investigations.

THEACTIVITIES

TheVaueof Teaching Process Skills: Survival ValuesinLearning. A major goal of
teaching processskillsisto develop the persons; ability tothink for themselves.

Developing Activity Cards: Activity cardscan promotesmall group andindividual
investigationswithaminimum of teacher direction. Each participant can moveinde-
pendently at his’her ownlearningrate.

Developinglnstructional Objectives. Today, educatorsarebeingurgedtoclarify educar
tional outcomesthey hopeto achievethroughtheir instructional efforts.

UseQuestioning Strategy in Environmental Investigation: Theuseof certainkindsof
guestionscan hel p establishalearning climatethat will encourage participation,
digcussion, andinteraction during theinvestigation.

A Basic Question Sequencefor thelnterpretation of DataProcess Thisquestionsequence
canallow thegrouptointerpret their own observationsand recorded dataabout the
topic

Developingal esson Planfor an Environmental Investigation: If youputall theabove
piecestogether, you can comeup withthestart of alesson planfor anenvironmental
investigation.
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THE VALUE OF TEACHING PROCESS SKILLS

A major goal of teaching processskillsisto develop the ability within each individual
learner tofunctionautonomously at theinquiry and proof level; i.e., theability to obtain,
organize, translate, interpret, and apply bodiesof knowledgeandto present proof of the
validity of the process.

Survival Valuesin Learning

UsedintheHigher Level Thinking Ability Course- N.W.E.R.L. - asaninterpretation from
Educational Psychology, Cronbach Harcourt Brace & World 1963.
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This chart showsthe retention rate of different categories of learning. In small groups discussand
answer thefollowing questions.

1. What doesthis chart say about the retention of learning?

2. What aretheimplications of this chart to the way we plan learning experiences?
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Somelmplicationsabout theChart: Survival ValuesinLearning.
* Thischartrelatestowhat youlearn, not to how youlearnit.

» Learning somecontent may not beavery productiveuseof our time. Accordingtothe
chart, after 3monthsweonly remember about 35 percent of thefactsand 50 percent of
theconceptual schemes.

*  Weretainupto 70 percent of theability to manipulate and operatethings(machines, tie
shoes, write, etc.) 3monthsafter thelearning experience. If thelearning experiencewas
designedfor usto devel op thinking skillsand processes(gather, sort, analyze, interpret
and providealternative solutionsabout problems), we could retain those skillsat the
80 percentlevel of usefulness.

» Therefore, wemight assumethat peoplewho havedevel opedtheability tothink for
themselvescan collect and analyzefactual data, develop aline of reasoning or
contributetotheinterpretation or solution of aproblem or decision. Many timesthe
learning experiencedeal sonly with memorizing factsand other information or concepts
withnochancefor puttingthat knowledgetowork.

Beforeplanning aworkshop or other learning experiences, ask yourself:

1. Whyam| doingthis? (Tohelp peoplememorizefacts, learn conceptsor tothink for
themselves?)
2. How canl structurelearning experiencesto ensureparticipation andthedevel opment
of thinking processes along with the use of factual data, etc?

Wearenow recognizingthat if wedevel op thinking skills, and processesof investigation,
wemay beginto changebehaviors. Only by actually involving peopleinenvironmental
|earning experiencescanthey begintothink about their roleinenvironmental management.
Wemust beconcerned with devel oping environmentally literate personswho canthink for
themselves.
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DEVELOPING ACTIVITY CARDS

Indevel oping an Environmental I nvestigation L esson Plan, self-directed activity cardscan
be auseful tool.

Activity cardsarenot new and have been used in many ways. Anactivity card cansimply
simply be acard onwhichyouwritedirectionsfor alearning experience.

Somereasonsfor using Activity Cardsinclude:

» Allowsfor different levelsof ability to participate at once.

» Easily adjustable- can add or delete activities.

» Canpromotesmall groupinteractionand accomplishment.

» Teachersdo preparation ahead of time.

* Don'tfeel boundtomanual.

» Cantailor-makeinvestigationstofit needsof students.

» Makesthelearning student-dependent and not teacher-dependent.

Activity cardscan also havethefollowing characteristics:

» Sequential, programmed, assorted, self-directed, personalized, task-oriented, etc.
» Provideforavariety of kindsof involvement, communication, feedback.

* Providealternativesand choicesfor thelearner.

» Canbelaminatedfor wet weather.
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Usingthefollowing criteria, eval uatethe sampletask cardsbel ow:

1. Doestheactivity actually involvethe student with theenvironment? How?

2. Istheactivity relevant to thelearner in hisor her world? (age, level, topic, culture etc.)

3. Doestheactivity includeopportunitiesfor problem solving?

4. Doestheactivity include opportunitiesfor thelearner to collect and record data based

on hisor her own observations?
5. Doestheactivity include opportunitiesfor thelearner to makehisor her own
interpretation about the collected data?

(Froman
assortment of
task cardsfor a
naturetrail
walk)

(Froma
sequence of
task cardson
“Sounds’)

(Froma
sequence of
task cardson

" Spaces’)

(From aunit of
study for a

“ Supermarket
Survey”)

SAMPLETASK CARDS

Herearetwo leaves.
Makealist of all the similarities you find.
Makealist of all the differencesyou find.
(Staple leaf here) (Staple leaf here)
Leaf 1 Leaf 2
Similarities:
Differences:

Find anoisy place and stay for alittlewhile.

How do you feel in anoisy place?

Write afew sentences or a poem to tell how the noisy
place makesyou feel.

Walk around your classroom.
How do you feel in this place?
Write or tell about how it makesyou feel.

Go outside and stand near the school building.
Do feel different here than you do inside?
Write or tell how this space makesyou feel.

Inyour backyard or schoolyard, bury different kinds of
packaging materials. Digthemup at specifiedintervals
of time and compare decompostion rates.

Alum.Can | Glass Bottle Plastic | Cardboard | Etc.
Sept.
Oct.
Nov..
Etc.
5
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Construct at |least two activity cardson atopic of your choice.

Somesuggested I nstructionsfor Cards:

Select atopic, theme, or aparticular environment.

Decideonyour purposes.

Select someactivitiesto accomplish those purposes.

Construct activity cardsbel ow about thetopic or themeyou chose.
Consider includingavariety of:

a. Typesofinvolvement

b. Sizesof groups

c. Lengthsoftime

d. Methodsof recording or communicatinginformation.

agrwdPE

Other considerations:

Haveonespecificgoal.

Keepactivity brief enoughto maintaininterest and sequence.

Color codethem by areasof study or ability.

Keepdirectionssimple.

Shouldfitwithinatimelimit.

Someform of self-evaluation statement.

Useprocessesof observing, collecting, recording, andinterpreting data.

Q@ o0 oW
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DEVELOPINGINSTRUCTIONAL OBJECTIVES

Wemust be ableto distinguish betweeninstructional objectivesthat arewell formed and
thosewhicharenot. Well formed objectivespossessatremendousadvantageover other
objectivesinthat they reduceconfusion. Clarity leadsto significant dividendsin planning,
instruction, and eval uation. Thelessconfusionthat surroundsan educational outcome
statement, themore cueswehaveregarding what kind of instructional sequencewill prove
effective. Thelessambiguity, themorereadily we can devise precise measuresto reflect
that outcome. Well formed objectivesthusconstituteauseful mechanismforimproving
instructionandevaluation.

SOME GUIDELINES FOR DEVELOPING OBJECTIVES OR PERFORMANCE

OUTCOMES

1.
2.

Anobjectivedescribesan expected changeinthelearner'sbehavior.
Whenthelearner hasDEM ONSTRATED thisbehavior, theobjectiveshavebeen

achieved.

3.

4.

Lo

3.

Anobjectiveisagroup of wordsand symbol swhich communicateyour expectation of
the learner so exactly that otherscan determinewhenthelearner hasachievedit.

A meaningful stated objective, then, isonethat succeedsin communicating your
expectationfor thelearner.

Thebest objectiveistheonethat excludesthegreatest number of possiblealternativesto
your goal. (Nomisinterpretation)

CRITERIA TO EVALUATE OBJECTIVES

Haveyouidentifiedwhothelearneris?
Haveyou described thebehavior thelearner will demonstrate asevidencethat hehas
achievedtheperformancetask?

Isit measurabl e action or performanceby thelearner? (seelist of ActionWords)

Haveyou stated theconditionsyouwill imposeuponthelearner when heisdemonstrating

hismastery of the performancetask?

Examples:
Usingthelength of hisownstephewill demonstrate

Givenalist of rockshewill distinguish

Givenaset of treesampleshewill construct adichotomouskey

Usingahighway map of hisstatehewill describe
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OBJECTIVEORBEHAVIORAL TERMS

Themajority of our educational objectivescan and should bestated inbehavioral terms.

Therearesomemeta-objectiveswhichmust bemoresubjectively statedand  their

performancesubjectively measured. Thetermslisted bel ow represent an effort to

formulatealist of themost common and applicabletermswhich havemeaningfor the
teacher developing objectivesrelated to theareasof knowledge, skills, habits,
understanding, and concerns.

1. Describe 14. Locate 27. Present
2. Interpret 15. Express 28. Discover
3. Observe 16. Analyze 29. Support
4. Demonstrate 17. Apply 30. Question
5. Sketch 18. Operate 31. Create
6. ldentify 19. lllustrate 32. Calculate
7. Compare 20. Diagram 33. Organize
8. Trandate 21. Perform 34. Develop
9. Contrast 22. Ligen 35. Recite
10.Relate 23. Write 36. Differentiate
11.Generdlize 24. Read 37. Congtruct
12.Formulate 25. Review 38. Solve
13.Define 26. Use 39. Ligt

Herearenineactionwordsfromthe American Associationfor the Advancement of Science
that apply to curriculum-related activitiesintheenvironment. Notetheonesthat are
includedinthepreviouslist.

|dentify * Theindividual selectsanamed or described object by pointingtoit,
touchingit, pickingit up.
Name * Theindividual specifieswhat an object, event, or relationshipiscalled.
Order » Theindividual arrangesthree or more objectsor eventsin asequence
based on a stated property.
Describe * Theindividual statesobservable propertiessufficienttoidentify an

object, or relationship.

Distinguish * Theindividual selectsan object or event from two or moreactivities
which might be confused.

Construct * Theindividual makesaphysical object, adrawing or written or verbal
statement (such asaninference, hypothesis, or atest of any of these).

Demonstrate  « Theindividual performsasequence of operationsnecessary to carry outa
procedure.

StateaRule ¢ Theindividual communicates, verbally or inwriting, arelationship or
principlethat could be used to solve aproblem or perform atask.

ApplyaRule Theindividual answersaproblem using astated relationship or
principle.

Termsto avoid when stating behavioral objectives.

Enjoy Understand Know
Appreciate Like Grasp
Faith
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USINGQUESTIONINGSTRATEGY INENVIRONMENTAL INVESTIGATIONS

Oneobjectiveinlearningisto help people devel op thinking skillsand processesthat will
allow themtointerpret thedatathey collect. A lively discussion and agood learning
experiencewill developif appropriate questionsare asked. Theuseof certain kinds of
guestionscan hel p establishalearning climatethat will encourageindividual participation,
groupinteraction, andinterpretation of theinformation collectedintheinvestigation.

Getintogroupsof 3-4and answer thefollowing questionsabout thefour questionsbel ow.

A. Which of thefour questionsbel ow did you feel most comfortableanswering?
1 2 3 4 Why?

B. Whichquestiondidyoufeel |east comfortableanswering?
12 3 4 Why?

C. Whichquestionallowedfor greatest participation?
12 34 Why?

Questionsasked:
Question#1  What would happenif therainfall doubledinyour state next year?

Question#2 How many acresof landinyour state?
(Whatisthehighest mountainintheUnited States?)

Question#3  Why arerecreationlandsinyour stateimportant totheeconomy?
(What arethereasonsfor thelocation of (major city)?)

Question#4  What aresomethingsyou think should bedonein Environmental
Educationinyour state?
(Inyour opinion, what isthemajor problem facing theenvironment today ?
Tell why.)
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Question 1 - What would happenif therainfall doubledinyour statenextyear? This
divergent or opentypeof question providestheopportunity to consider many different
systemsandtry out many answers.

If you ask aquestion that allowsawide variety of responses, the participation will bemore

free. Thisallowsmoreopportunity for creativity andimagination. (What would happen

if...? How might....? What do you see....?) Everyone can participateat hisor her ownlevel

and, sincetheresponsedependson theviewpoint of theindividual, therearenowrong
answers.

Question 2 - How many acresof land areinyour state? Thismemory typequestion calls
for remembered content, rotememory, or selectiverecall.

If you ask aquestion that has one correct answer, then peoplewill go after the correct answer
or theanswer they think theleader islookingfor. Thekind of thinking thatisgoingonisthe
recall of previously learned information and facts. (Whois...? Whatis...?)

Question 3- Why arerecreation landsinyour stateimportant totheeconomy? This
convergent typeof questionrepresentstheanalysisof given or rememberedinformation.
It leadsto one set of expected end results or answers.

If you ask aquestionthat focuseson solving aproblem or putting several piecesof data
together, thentheaudiencehastoreason, using given or remembered data. (Why arethese”
thingsso...? How doyouaccountfor...”?)

Theparticipant becomesaproblem solver inwhichtheactivity isto apply the proper
operationsat the proper time.

Question4 - What are somethingsyou think should bedonein Environmental Education
inyour state? Thiseval uativetypequestion asksthe participant to usejudgment, val ue,
and choice, and ischaracterized by itsjudgmental quality. However, sinceit also asks
for thelearner’ sopinion, thereisno oneright answer or set of answers. The participant
will takethe knowledge previously gained inthelesson and relateit to or processit
through hisor her ownframeof referenceand set of values.

Thetypeof questionyou ask then, can affect thelearning atmosphereandrestrict or motivate

theparticipantsto becomeinvolvedinthediscussion. Which of thesetypesof questions
havethegreatest survival values (of their answers) aswediscussedin Activity A.

Investigating Y our Environment
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1. Identify thefollowing questionsthat aresimilar inthekindsof responses
they would receive.

_____A. Whatisanuclear reactor?
_____B. Whyarethedemandsfor energy doublingevery 10yearsintheU.S.?
____ C. Howdoyouaccount for thedecreasing amount of open spaceinyour community?
____D. Whatdoyouthinkisthebest useof thisland?
____E. Namethelargest city inyour state?
____F. Should number of coyotesbecontrolled?Why or why not?
__ G. What would happenif all automobileswerebanned withinyour city limits?
____H. Howmuchland hasbeentaken out of agricultural productionintheU.S.inthe
last 5 years?
_____|. What effect do treesand shrubshave on noise abatement?
____J. What factorscontributetothetraffic congestion probleminyour community?
_____K.Inyouropinion, what arethe3most important problemsinyour community?
L. Whatistherelationship between popul ation density and natural
resource allocation?

2. Putthenumbersor lettersthat represent each groupidentified inthe chart bel ow and | abel
each group.

Groups L abel each group of questions
usingyour own names.

3. Put your labelsinthechart bel ow and describeyour groupings.

Kindsof Questions Characteristicsof
(usethenamesyou gavethegroupings) guestionsinthisgroup

What doesyour chart tell you about theuse of questions?
1
2.
3.
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ABASICQUESTIONSEQUENCEFORTHEINTERPRETATIONOFDATA PROCESS

Develop abasic question sequencethat allows peopletointerpret their own observationsinthe
interpretation of dataprocess.

Therearefour basic question categoriesthat can be used in thisprocess. Select atopic
(commontoall) about whichthey should writethequestions.

1. OpenQuestions. Open questionsaredesigned to provide an opportunity for all personsto
participate and to obtain a body of specific data which will provide the opportunity to
focusonsignificant points.

Thistypeof question providesan opportunity for every personto become

immediately involvedinthediscussion, regardlessof hisor her ability or background.

Itiscompletely freeof theelement of ; guesswhat'son my mind?Theresponse
dependsontheparticipant'sviewpoint. Therearenowrong answers.

THECHARACTERISTICOF THISQUESTIONISOPENNESS
What do you seeasyou look at the hillside?
What do you noticeabout thesoil profile?

NOTE: Interpreting datamay not necessarily beginwith an opentypequestion.
Y ou may wishtofocusimmediately upon specific pointsinthedata. Inthat case,
beginthequestion sequencewithafocusquestion.

2. FocusingQuestions: Thefocusing questionisan extremely important elementinthe
interpretation of data process. It focuses on specific pointsthat will later be compared,
contrasted and rel ated to other points.

Itsbasic purposeisto focusthe attention on specific dataasacentral point
for discussion.

THECHARACTERISTICOF THISQUESTIONISSPECIFICITY
What aresomefactorsthat arehel pingthelog decay?
What aresomefactorsthat affect water quality?

3. InterpretiveQuestions:. Interpretivequestion aredesignedto compare, contrast, and seek
logical relationshipsbetween thespecific pointsbrought out inthefocusing question(s).

Thelearner isasked to compare and contrast two or more specific pointsin thedata;
two or moregroups of data; two or morefeelings, concepts, or ideas, and expressa
perceived or inferred rel ationship betweenthem.

THECHARACTERISTICOF THISQUESTIONISITSFOCUSONRELATIONSHIPS
Arethereany of thesethat seem to bel ong together?

What canyou say about the pH of thewater fromtheaquaticlifefoundthere?

How doyou account for thedifferences between thesetwo areas?

Why werethetwo treesthe sameagebut differentin size?

4. Summary Questions: Summary questionsaredesigned to obtain conclusions, summaries
andclosing.

They occur at the close of aparticular discussion and call for astatement which
summarizesinageneralizedformwhat hasbeen discussed sothegeneralization or big
ideaappliesto avariety of situations.

THECHARACTERISTICOF THISQUESTIONISITSCONCLUSVENESS
How could wesummarizeour discussion about architecture?
Based on our observation and discussion, what can we say about urban environments?
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DEVELOPINGALESSONPLANFORANENVIRONMENTAL INVESTIGATION

All theelementsof alesson plan--objectives, task cards, questionsstrategy, and questioning
sequence--will hel p guideyouthrough asuccessful environmental | earning experience.

Usethefollowingoutlineto help guideyouthroughthesteps.

Step 1: Objectives

What will thelearner beDOING?Write:

What CONDITIONSwill beimposed?

How will successheRECOGNIZED?

Now writethe completeinstructional objectivebelow, evalutingitwiththecriteriaabove.
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Step 2: Pre-investigation Questions

Questions designed for maximum group responsesand interaction--What canwefind
out about therottenlog?What might beimportant tolook at? Consider question
strategies.

Evaluation: Will thepre-activity questioninterest and motivatetheaudience
to gather data? Yes No
Arethequestionsvaried? Yes No

Step 3: Task Cards

Directionsfor gathering datafor theinvestigation:

Datarecordingfor theinvestigation (typeof instruments, charts, graphs, tables,
description, etc.):

Evaluation:  Doestheactivity gather datathat will help support thepurpose?Y esNo
Doestheactivity actually involvelearnerincollectingandrecording
data?Yes No
Doestheactivity includeopportunitiesfor learnersto maketheir own
interpretations? Yes No
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Step4: Post Investigation Discussion
Open Questionto bring out the“What's” (What did you notice?What didyou see?, etc.)
1.

Focusing Question on specific pointsto becompared, contrasted, or related to other
pointsof specificdata(How doyouaccount for ..?. Why arethesethingslikethat?)

1.

I nterpretive Questionsto elicit comparing, contrasting, andrelating of pointswithinthe
field of data-What differencesdid you notice betweenrottenlogsof thetwo
different trees?

1.

CapstoneQuestionfor summarizing generalizations-What canwesay about..?How can
wesummarizewhat we'vedoneand discussed about therotten|og study ?

1.

Evaluation: Doesthequestion sequencelead peopleto makegeneralizationsthat coincide

with the purpose?

Doeseach of the questionsin the sequence match up with thecriteriabelow?
Open - allow everyoneto participate. Get alot of data.
Focus- focusattention on specific dataasacentral point for discussion.
Interpretive- seeksrelationships. Compare, contrast, rel ate specific points

in the data.

Capstone- call for astatement which summarizesthediscussion.
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