A curriculum and activity guide to Mammoth Cave National Park
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Social Studies [Grade 6]

Historical Percpecive

Students Wil

+ Examine how hurian andphys ical geography
influence past decisions andewvents.

E

+Araloe the influence of geogmphic & oos on
past decisions andevents.

]

e

+ BEvalmte pa st, cument, and future ssues of
End use (2g., press e tion, devekoprnent,
riodification) frormgeogrph ic perspectives.

Geography

Students Wil

+ Examine patierms on Earh's suface, using
geogr phic took (29, maps, globes) © idenfify
whzmthings (2.9, people, phoes, Bndrmads)
ame, how thep am amanged, and whyp they aein
particul rlocations.

+Aralze the physicaland hurmn
charactenstics of ploes and egions.

+ Evalmte the impactof hune nsetiemeantand
the imemction of hurmans with their
M Dnments.

+ Uz the five thermes of geogrphy (lbeation,
plee, Egions, mowement, and elEtions hips
within plces ) o omge nite infornetion about
vana s egions inthe rmodem waorkd.

Science [Grade 6]

Scientific Ways of Thinking 3 Worldng

Students Wil

+Identify ard r=fine questions thatcanbe
arewerd thmugh scientific imvestigatons
corbinedwith scientific informnation.

+Uze appmopiete equipreent (29, Binocukr=],
ook (29, beabers), techniques (e.g., ordenng),
et hrology (2.9., cakuktor ), and mathematics
in=cientific imeestioe ions.

+Uze evidense 2g., odenngs, o e nEatons ),
Iogiz, and scienfific knowledge © develop
scientific expl rations.

+Design ard corductditerent Mnds of scertic
imestigations 1 arswer diferent kinds of
questions.

+Gamrunicate (2g., spea b wite) designs,
pmzedumes, 3 nd resubs of scie nfific
irestigations.

+Feview and aralIescemne mestiga tore
and explrations of other students.

i
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EarthfSpace Science [Grade &]
Earth inthe Solar System

Students Wil

+ldentify phanomena (2.9, growth of plants, X X
winds, water oy ke, orea neuments ) on the Earh
caused by the sun's enamy.

Life Science [Grade 6]
Regulation and Behavior
Sdents Wil

+Irvestga e how omenizre obaina nd uss X X
Esoumes, g, eproduce, and maintin sabie
inerral cordiiors . Examine the egulktion ofan
O Nisnm s intemale mironment.

+ Aralze inema lorenvimnment [stimulia nd X X X
ommnisne bebaviom| Esponses. Ecplore how
orge N me behavior cha nges though adaptation.
Populations and Ecocystems

Students Wil

+Ch=e ve popultions a nd determine the X X X X
functions [29., daco possrs, produsers,
consurpers Jthey s= e inan ecospsem
+ Investiqa e ena gy flow in ecosystams. X X X
+Imvestige e factors 2., Esoumes, light, X X X X X
water) that afiect the nunberofonmniEmsan
EvOozyshenm can s upport
Applicationsfoonnections

Sdents Wil

+ Rexognize how science & wed to understand X X X X X X X
changes in popubtions, iEsues elaed 1o
Esoumes, and changes inemvimnments.

Arts & Humanities [Grade 6]

Visual Arts

Elements of Art & Prnciples of Decign
Sdents Wil

+Foduce vE Bl podct which EtmEe X X X X
alermants of 3 and principles of design.
+Appl elerment of 3 and prnc ples of design X X X X
inprodusing wao- and thres-direns iona | 2 maeork
imwalvinga vanety of subject mather,

+U=zea vanety of medi and aftprocesses 1o i X x X
pmoduce wo- and three-dirmersiona | waorks of art.

(o8
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English/Language Arts [Grade 6]
Beading
Shudents Wil

+|dentify rmeaningofa wadety of eading X X X X X X
neterals, meking connections o students’ lves,

o eal world Esues, 3 ndior o cument evens.
+ Re=spond 1o fa reactive eading mater=E X X X X X
(irio me to ral, practicalworkplce, and
per= RS e ) s upporng ideas thmugh
surnranzing = nd throug h identifeing mmain ideas,
deta ik, and examples.

+ Interpet Bt featues (2.g., lapout, boldface X X X
print, bullets, degrme) of tRneactive eading
neterals © understa nd passages and complete
authentic tashs.

+|dentify and appl lbgical sequencs in eading X X
reterals © complete Bsbks or poced ues .
+ Employ reading stetegies (2.9, skimming, X X X
scanning) o kcatea nd apply informetion in
wanedprintand nonprint (2.9, compuiers,
electmonic rmedi, ine rviews ) soumes foringuiny
pmjects and ather authentic mshs.

+ Uzevozabubkn andcomprehens ion Stategies, X X
as well 3z technology, to understa nd text.

Wrting
Shudents Wil

*+ Re=spond to eading, leening, cbszwing, and X X X X X X X X X
imquiry thmugh appheing wnting-to-lka m
stEtegies in situmtions sush as gaphic
omEnicers, noemking, joumals, 2 nd lbgs and
writing-to-deronstate-lea ming st=egies in
situmtions such as gephic orenEers, open-
Esporse questions, and surmanes.

+'W rite 1= re= ctive pieces wnting produced for X X X
authentic purposes and audienses bepond
corpleting an assignment 1o demonstrate
kamirg)basedonpemonal eeperence, Eading,
Eening, cbeenving, ardforinguine faddtoral
supporting Academic Bxpectations3).
Speaking/Li stening’Cbserving

Students Wil

+ Interpret rmeaning from verta Mnomertal cues X X
by applying approprize lise ning and cbsening
strategies.

Inquiry

Students Wil

+ Develop questions © cbtain ideas and X X X X
informe ton for authentic asls (additional
supporting Acadenitic Ecpeciation 5.3).

~
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Health [Grade 6]
Individud Yvdl-Baing
Students Wil

+ Rezognine that nghts and espons bilities 2 e X X
imermkted.
Consumear Decision
Students Wil

+ Arakze emimnment | irmpacts when raking X X X X
CONE Urner de i ions .

Community Sarvces
Saudents Wil

+ Idantify senvices provided by emvimnmental X X X X
protestion 3ge neies.

Math [Grade 6]
HNumber and Computation
Saudents Wil

+ Exterd urderstanding of opemtions i+ -+ 110 X X X
inzlude fractions a nd decine k.
Probability and Siatisics
Saudents Wil

+ Mahe predictions, drw oonclusions, and werfy X X
=yl from statistical data 3 nd proba biliy
P ArEnts.

+Selkectan appmoprate grph to epresent given X
s,
+Cormpane date fomyvanous tpes of grphs. X
Algebraic Ideas
Saudents Wil

+ Recognine, creae, and continue paterns X X
[gie na nindome |dese iption forthe

continuanceof the patem andior genemlze
pattems thmough a wekal nike).

Fepresent, intepret, 3 nd descibe function X X
ekfions hips through Bbles, grphs, 2 nd verbal
s .

Physical Education [Grade €]
Lifefim e Activity

Sdents Wil

+Uzerules andfairpky in gares and sports. X X

+ Appl te hniques toachievwe consisency for X X X
qarmes and sports.

(o6}
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Social Studies [Grade 7]

Historical Parspeciive

Students Wil

+Uzas vanety of ook (2.9, prrar and
secondany soumes, data, afifacE ) O
understand the inepretve rature (how
pemeptions of people and passing of fime
irflue poe accounts of hisorica | events ) of word
histary from eary civilzations pror o 150040,

Geography

Students Wil

+ Fecognipe the impora noe of physical
emironment (2.9., netural resoumes, ratuml
disasters, ratum | ba mers) inthe settlermenta nd
deve loprnent of eary wordcivilzations.

+ Exarminz how technology influances
ricdifications of the physical eminonrment

+ Explome rigefiona nd s=ttkerent pa tems in
earhy world il = tions.

Economics

Students Wil

+ Recognine that all societes mustaddress the
questions of production, distrbution, 2 nd
CoreE urnpdion.

+ Explain how resoumes were used ineary wold
civilzmtions toprduss goods and sarvices and
axploe ways productity was inceesed.

Govamm antand Givics

Students Wil

+ Examine the essenfal mles of gove mment in
early civila tions (e=teblishing ordar, providing
st Uty achiewing comnon goak ).

Culwre and Sodaty

Students Wil

+ Ivestige & the ememence of soc il institutions
and bow they responded to hurian needs.

Science [Grade 7]

Scientific Inquiry

Students Wil

+|dentify and =fine questions tatcanbe
anewerd thmugh s ientific investigations
corrbired with scentific infommation.

+ Uzea ppmopiate equipreent (2g., spring
scales), ook (eg., spatubks ), techniques (2.,
riem suring), teshnology (2.9., conpuers), and
riethermatics in scienfific imvestigations.

O
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+ Uz evidence (2g., measuerents), g, ard X
scientific kmow ledge 1o deve lop s entific

exph rations .

+ Dezign ard corduct different kinds of scientifc
mestigetions 1o arswer difeent kinds of
questiors.

+Gomrunicate (g, wite] desigs, X
procedunes, and resubs of scienific
e tigations.

+ Review and aralze scentific mestga tons X X X X X
and explrations of other shuderts.

Life Science [Grade 7]
Divercity & Adaptation of Organicms
Saudents Wil

+ [rvestige & Unily among o mEnEms. X X
+ Irwves tigm & biological adaptation and extinction. X X K

Arts & Humanities [Grade 7]
Visual Arts

Elements of Art & Principles of Decign
Shudents Wil

+ Make ant for specific puposes usng ekments

of artand prin: ples of design. X X i’ A
Processas and Media
Srudents Wil

+Uzaa vanety ofattmedis, pmoesses, and X K X K
subject rather © communicae ideas, Belings,
and expenences .

EnglishLanguage Arts [Grade 7]
Reading

Saudents Wil

+ [dertify the meaning of 3 vanety of eading X X X X X
rmaterals, making conmections © studens” lves,
10 e real word, andéor 1o G ument events.

+ Bezpd 1o and ana bze meaning, lemny X X X
Edhniques 2., figumthe Brgsge,
foreshadowing, cha poermation), and dements
.9, cha moer, seting, conflictesolutbon, teme,
point ofview) of diffiEent ey genes 29,
rowek, esmys, shonmstones |, postry, dema.

+ Respond to and arelze fanzactive madng X X X X
materals (mfomnatioral, protcalwolphoe,
ard pers s ve] thmough misng and addessing
questions, making predictons, dewing

oo lusions, sobing poblerns, and summanizicg
riomra tion (additiona | s upporting Academic
Expectation 5.1).

+ Interpet and appl nfomnaton inoa vanety of K X X X
mnm=ctve eading makenk o somplee
auhentic tashs.

+ |dertify authors' postions, main ideas, and K X
echniques of suppont 0 pereEsve makemk.
+Ermploy eading stetegies 2.9, shinming, X X X X
scarning) o lbcateand appl nomeation n
vaned prnt and nonprnt (2.9, compuoers,
rmedia, mben iews) Exoumes Oringuin pojEecs
ard ctera whentic wshs.

+ Uzevozabuln and comprehens ion stetegies, X X X X
as well as technology, 1o understarnd text.

L
o
-
o
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Wrtng

Students Wil

+ Ries pnd 1o readng, lis Ering, cb=enving, and
mquiry throuch appling wiling orlea m steegesin
sitmions suchas gaphic omgerizas, roeaking,
jourals, andlogs andwiing o-danoreteelsa ming
strategies in sitiations s wehas gephic oerzes,
P IEsponse questions, and Surmaies.

X

+'W ite 1= rem clive pieces b iting produ cad for
awhentic puposes and audiences bepond
completing an assignment 1o demonstate
lemming), ba=zed oninguing andior personal
e ienze hiat show independent thirking and
imcorpomte ideas and infomnaton from read ng,
listening, observing, ard ingquiny.

Speaking/Li stenin g0 bsarving

Students Wil

+Adustlizening and cbeening Arteges for
specific siuaions and puposes (2 g., o folow
direcions, 1o acquine infomnaton, for
erie fai nment 1o completea tmsh).

+ Apply listening, speaking, and cbasning skills
o corduct authendc inquin Bsks and tocreae
products {add fonal supporting Ace demic
Erpectation 5.1).

Inguiry

Students Wil

+ Diewelop efiective quesions toobainideas arnd
iriormmafon and acress resouces o addess
tHiose guestions.

Health [Grade 7]

Indiwi dual Wedl-Boing

Students Wil

+ Examine bow respect, niles, commmunicaton,
ard coopemtion erable groups o funcion
eiffecivey.

Community Services

Students Wil

+ B uggest solutions o comimurity erwi onnental
problerns.

Mathematlcs [Grade 7]

MHumber and Computation

Stwudents Wil

+ Exterd urderstmrding of opemtions I= x5 o
ird ude iregers.

Probability and Statistics

Students Wil

+CGollect, orqmnize, aralyre, ardinepretdat in
3 wanety of grphical methods | includng cincle
grphs, multiple line grphs, doublebargaphe,
ard double stermn and lea f plots.

+ Wake predictiors, dmw corclisions, and wenfy
re=ul = from statistical data and probabiliy
e irnerits.

+ Sdectan appropnate grph 1o represent given
et andjustife is use.

+Gompare dats from vanou s tpes of gRphs.
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Protect and
Provide

Algebraic Ideas
Saudents Wil

+ Fexoqime, ¢ Eale, and conbnue paters and X X
geremlime the patem by giving e ke foramy
emn.

+ Represent, infe pret, and desc e functional X
ekfiorships though Bbles, grphis, and verbal
nikes (npututpud.

+ Inde rstard the concept of equetions a nd X X
meqRlites 1=ing va Mables as they =lae o
evenday sittm tions.

+ Uszea vanety ofmetinds and epesertations X X
10 create ard sobe singlevarable equations
tiat may be applied © evenday sitEtions.
+Orgenice data ino mbles and plot points onto X
allfour que drrts of 3 coord rete (CaresEn)
spsternignd and ntepret resulting petems or
ends.

+ Intepet eltiorehips between Bbles, grphs, X
verbal rules, and equations.

Physical Education [Grade 7]
Lifetime Activity

Students Wil

+ Appl rules ard fair pRy ingares and spors. X X

*+ Pmctice © achieve corsistency ingames and X X X
Fpeors.
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Social Studies [Grade 3]

Historical Perspective

Students Wil

+Uzas vanety of ook (=9, pinan and
secordarny soumes, data, = fifacE) o exploe
e mepetee rature How pereptions of
people and pa sz ing of te influence a o=
of hiztorica | events) of Uniled States history.

+ Dievelop a chmonolgical undestanding of 2
eary history of 2 United Staes (eady
rhabitants to Reconstrction).

+Aralze the soc@l, political, and economic
charactenstics of ems 0 Amencan histor O
Recoretructon (Land ard Pecplebeiore
Colurmbus, Age of Explo mtion, Colonization,
‘War for hdependence, Yourg Fepublic,
‘Wiestwa d Exparsion, Industrialisnn, O il War.

+ Fecognioe the significance of geogrphical
setings andnatirl esoumes on histoncal
perEpectives and events neary United States
histary.

Geography

Students Wil

+ Explomre easors behind petems of humnman
setiernent acmes the Unied Sates that esubed
nthe diversecutues of the Uniled States.

+Examine bow eary Unied Sttes history was
rifluerced by the physical ervimonment (2.9,
raturml bames, natuml diss stes, retuml

TE=S0 LS

+Irvestige e bhow Arnencare used techrology,
epach lly ineatdy Amencan history, 1o rmodify
e erwimnrent

Economics

Students Wil

+ Hexognipe that govemrment regubtion impacts
e economy indecisions about productive
e umes (2.9., ratum ], honan, bune nnade).

Science [Grade §]

Scientific Ways of Thinking & Working

Students Wil

+ [dentify and =fine questions Fateanbe
arewenred thmough s ientific mestigations
cornbined with scientific nfomnation.

+ Uzea pprop iate equiprent (29, ba mmeters),
ook 29, meerstcks), echniques (eg.,
computer skilk), tecbmology (2.9., computers],
ard ratermatics in scientific mestigations.

+ Uzeevidence (2g., computer modeks), ogic,
ard sciertific knowledge to develop s ientific
exph rations .

+ Design ard corductditent kinds of sc et
mestigetions 1o arswer difeent kinds of
questiors.

+Gomrunicae (2g., wiite, grp) designs,
procedures | and resubs of scientific rmestigetions .

+Feview and arelze scertic restgs tons
ard explrations of other students.

13
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EarthfSpace Science
Shudents Wil

+ Investiga e the stnctume of the Earth system X X
23, lthospher, mskopcle, waeropcle,
weather, olire€).

Life Science

Saudents Wil
+Armaloe mguktion (zhanging physiological X X
activities) and behavior (a zetof Esponses).
+Imvestige e and anabze popukfiors =nd X X X X
ETEY SRS,
+Aralze dversity and adapia ions (2., X X X
changes in structure, behaviors, o rphysiokogy).
ApplicationsfConnections

Saudents Wil

+ Rexognize how science & wsed to understand X X X X X X
changes in popubtions, issues elaed 1o
Esoumes, and changes inemvimnments.
+ Examine the mke of science inexph ining and X i X X X
predicting ratum | events (2.9, floods,
earthgue bes, vokanoes ).
+Uzazckence © evalmte the reks andbernafiz X X X X X
o sociely for comnon activities e.g., ndingon
aipknes, ohoice of habitation).

+ Dermonstrae the mle science plays inevwenpday X i X X
ife ard exploe different ca eerE inscience.

Arts & Humanities [Grade 8]
Vizual Arts

Elementz of Art & Principles of Decign
Students Wil

+ Refine wseof elerments of artandprnciples of X X X X
designw hanpmdusing wo- and thres-
dirre neiona | a ek

EnglishiLanguage Arts [Grade 8]
Reading
Shudents Wil

*FRead andundestand a vaney of maemE, X X X X X X
re king connestions 1o stdene’ ves, ©eal-
world == ues, andfor o cument evernts.
+Aralze tRrzactve reading maenal X X X X X X
{in#z e tio ral, pra ctica lworkplce, and

pers RS e 1o ceae esponses hiough
addressing s ues, confimning pred ictions,
paraphrasing info me ton to support ideas, and
formnub ing s uppo ing opinions .

+ Bvalime the efective ness of toc hniques ard X
ommnicational aids (2.0, bullets, e, Bypout,
erbedded viswr k) in tRnsactve meading
neterals © enbanse undeEtwndinga ndto
corplete tashs.

+|dentify and anakre authors’ positons, nein X
id=as, and techniques of sUppO M in paE RE Ve
neterls.

+ Emply eading steteges © eaeandapply X X X X X
niomration invaned printand ronpntj=g.,
corpuUers , electionc media, ier iews) Esoukes
for inquiny projects and othera uthentic @shs.

b

e
L
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Writing
Smdents Wil
*+ Respond © materak ead and corcems mlevanto X X X X X X X X
students’ lives and the ves of others nsociey
thieugh zppling witingo-le m stEeges and
Wiiting-4o-dermorstate feaming s tetagies (edditiona |
supponing Acaderic Bxpectations 110,51 ,6.3).

+ W2 1= rea ethve pieces (wating produced for X X X
authentic purposes and audiences bepond
corpleting an assignnent 1o demonstate
kEaming) that dermonstm & independznt thinking
abiourt liter e, Esues, and events elevant o
students’ lives.

Speaking'Li steningObserving
Saudents Wil

+Colkbomte o gather and inmepnet infomation X X X X
frorn cbserying, spea bing, and lisening and 1o
prepae anddelver messages and pmoducts.
+Apply listening, speaking, andobsaning skilks X X X X
0 oo ndust authentic indepe ndent inquin &s ks
inordar o create pmducts (addifioral suppoting
Acaderic BEcpectation 5.4

InqQuiry

Saudents Wil

+ Follow a3 Ibgical, orge nized pln of inguire o X X X X X X
kam and tocomplete B sks (addiional
supporting Aca denic BEcpectation & 5.
+ Evalme the appmoprateness of meoumes and X
of idea= and information geined through inquiry.

Health [Grade 3]
I dual Well-Being
Students Wil

+ P motice gmoup process ing Strtegies (=g, X X X X X X X X X X

coll Bomtion).
+Fraefice co et esolution stReges . X X X

Consumer Decisions
Students Wil
+Carsiderenvimnmental 5 ues whan making X X X X
s umer decisions.
Community Servces
Sudents Wil

+ Bvalme agency and govemment sendams X X X X
2., Estaum it iepections , OSHA, water
qQuality) andthe part they ply inthe eduction of
ez bth rizks.

+Descnbe the mleofindvide Eand socely in X X X X X
COMEEn ing MEsoumes.

+ Irnplernent stategies 1o help eduss X X X X
ComMmunity eninonmentalpoblens .
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MOTH CAVE
ONAL PARK

PROTECT AND PROVIDE

SUBJECTS: Science, Social Studies, Math, English/
Language Arts, Health, Consumerism

GRADES: 6-8

DURATION: One class period of 40 to 60 minutes
GROUP SIZE: One or two classes of 10-30 students
SETTING: Indoors

KEY VOCABULARY: Balance, protect, provide, Organic
Act, mission

ANTICIPATORY SET: Trying to organize issues and
ideas can be challenging. Trying to keep issues in bal-
ance can be even more difficult.

OBJECTIVES: The students will be able to: 1) work
productively in small groups to create a balance and
demonstrate the complexity of keeping the environment
in order; 2) make observations demonstrating the com-
plex situations that occur in making decisions that affect
the environment.

MATERIALS: Each group will need the following items:
two small paper cups, a yardstick, masking tape, stapler
or similar object (to create a fulcrum), 30 objects of equal
weight (such as pennies or 1 gram cubes), a pencil,
three Situation Cards, a copy of the Protect and Provide
Activity Sheet.

o
|
!

Yrowi

BACKGROUND: On August 25, 1916, legislation creat-
ing the National Park Service was adopted. This legisla-
tion, referred to by National Park Service employees as
the Organic Act, is the basis for determining how the
service manages its natural and cultural resources. A
section of the law reads:

“The service thus established shall promote and regu-
late the use of the Federal areas known as national
parks, monuments, and reservations, as provided by law,
which purpose is to conserve the scenery and the natu-
ral and historic objects and the wildlife therein and to
provide for the enjoyment of the same in such manner
and by such means as will leave them unimpaired for the
enjoyment of future generations.”

This law states that the National Park Service is to
accomplish two things:

1. To conserve (protect) the scenery, natural and his-
torical objects, and the wildlife.

2. To provide enjoyment of these same resources.
It is not an easy task to keep both areas in balance.

A great deal of complex decision making goes into deter-
mining how to handle a situation to meet both missions.

17



PROTECT AND PROVIDE

pennies or similar items in each cup. Once each
group places the items in their cup they then balance
the yardstick on the fulcrum (stapler or other similar
item).

[

PROCEDURE:

1. The teacher passes out a copy of the Protect and 7. Each group receives any three of the Situation
Provide Activity Sheet to each student. The students Cards. The group can read them in any order. After
read the portion of the Organic Act at the top of reading, discussing, and filling in the Setting the
the page. The teacher explains that there are two Scene Work Sheet for the first Situation Card, the
major goals stated in the law and asks the students students adjust their balance accordingly by adding
to identify and list them on the activity sheet. to or removing objects from the cups. For each

) . beneficial change, add one penny (or other object)

2. The class should be able to respond with conserving to the appropriate cup. For each harmful change
(protecting) the scenery, natural and historical take one penny (or other object) out of the appropri-
objects, and the wildlife; and providing for the enjoy- ate cup. Do not add or subtract if the situation is
ment of these resources. unchanged.

3. The teacher asks if the class thinks it would be 8. After adjusting their balance for the first Situation
an easy task to follow both missions and be fair Card, the group brainstorms ways to rectify the situ-
and equal in meeting each goal. The teacher then ation to bring it back into balance, thus maintaining
explains that they will do an experiment to demon- the “protect” and “provide” goals of the Organic Act.
strate how to keep everything in balance.

o ) 9. The students follow the same procedure for the

4. The teacher divides the class into groups of three second Situation Card; and again for the third.
or four students and explains that each group will ’
create their own balance and make decisions affect- 10. The teacher asks if any students would like to share
ing whether the balance stays level. their situations and how it affected their balance. The

o ] class discusses whether it was easy to keep their

5. The teacher distributes cups, yardsticks, and mask- scale in balance. The teacher asks questions such
ing tape to be used to create the balgncef. The as, “What could be done to assure all is in balance?
next section of the activity sheet, entitled “Keeping Is there one part of your situation you see as more
the Mission in Balance”, describes how to do this. of a problem than another? Why? Does everyone
Each group follows the instructions to create their in your group agree?”
model.

6. After building their balance, the students place ten




PROTECT AND PROVIDE

CLOSURE: We have taken a look at the mission of
the National Park Service and how easily outside fac-
tors can make this mission difficult to achieve. When
choices are made about what can be done in a situa-
tion, many viewpoints need to be considered before
a decision is made. People making these decisions
also have to stay within the limits of laws such as the
Organic Act.

EVALUATION: The teacher is able to evaluate the stu-
dents as they work in groups, through class discus-
sion, and by reviewing their activity sheets.

EXTENSIONS:

1. The students can choose a “situation” to research and
then provide an oral or written report on their findings.

2. A speaker from a conservation agency could be
invited to speak to the class about various issues that
impact their job and/or their organization’s mission.
They could address an issue that is a challenge in
meeting the mission/missions of their agency.

3. The students could choose an environmental issue
related to their community and brainstorm various
ways this issue could both positively and negatively
affect the community.




PROTECT AND PROVIDE ACTIVITY SHEET

Please read the following paragraph taken from the
“Organic Act” of 1916.

“The service thus established shall promote and
regulate the use of the Federal areas known as national
parks, monuments, and reservations, as provided by law,
which purpose is to conserve the scenery and the natu-
ral and historic objects and the wildlife therein and to
provide for the enjoyment of the same in such manner
and by such means as will leave them unimpaired for the
enjoyment of future generations.”

This act is the law that must be obeyed whenever the
National Park Service makes decisions.

List the two main ideas or missions in the Organic Act.

Keeping the Mission in Balance:

Materials: two small paper cups, tape, a pencil, a yard-
stick, a stapler or other heavy object (to serve as the
fulcrum for the balance), and 30 objects of equal weight
(pennies, cubes, etc.).

1. Place the fulcrum (stapler or other heavy object) on
a level area.

2. Tape one cup to each end of the yardstick. Write
“Protect” on one cup and “Provide” on the second
cup.

3. Place 10 items (pennies, cubes, etc.) in each cup.
Then place the yardstick on the fulcrum so that it is
balanced and the yardstick is level.

4. As a group, read your situation cards one at a time
and fill out the Setting the Scene Work Sheet for
each card.
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PROTECT AND PROVIDE

SITUATION CARDS

Situation Card A

It is a warm spring day. Many
people have come to enjoy the
great outdoors in their favorite
national park. There are so many
people, that cars are parking in an
open field.

Situation Card B

There is a family on a trail in a
national park. They are having
a wonderful time identifying and
picking wildflowers to press later.

Situation Card C

A carload of friends pulls up to the
entrance gate to visit a national
park. They are welcomed and told
they will have to wait for a car to
exit the park before they can enter.

Situation Card D

There is a group hiking along a trail
in a national park. They discover
arrowheads and pottery. The group
looks at the artifacts without touch-
ing them. As everyone walks away
the last person figures it won'’t hurt if
they take just one.

Situation Card E

There are deer gathered along a
roadside in a national park feeding
on nuts and plants. Three cars pull
over to take pictures. One person
takes out an apple and starts over
to feed the deer.

Situation Card F

A couple is out walking on a nature
trail in a national park. They come
to a tree and see that others have
left initials on the tree. The couple
decides to add their initials and a
heart. They begin to carve into the
bark.




PROTECT AND PROVIDE

[ ®
SETTING THE SCENE WORKSHEET

Choose one of the situation cards and read it aloud to your group.

As a group decide:

1. Does this situation affect the Protect mission, the Provide mission, or both?

2. s it beneficial, harmful or leave things unchanged? (Check or circle your answer.) Why?

3. How can the situation be corrected?

Answer the questions in the boxes below for each of the three situations.

CARD | PROTECT PROVIDE

1 Beneficial 1 Unchanged [ Harmful J Beneficial d Unchanged [ Harmful
Why: Why:
Corrective Measure: Corrective Measure:
1 Beneficial [d Unchanged 1 Harmful (1 Beneficial [d Unchanged 1 Harmful
Why: Why:
Corrective Measure: Corrective Measure:
(1 Beneficial [d Unchanged 1 Harmful 1 Beneficial [d Unchanged 1 Harmful
Why: Why:
Corrective Measure: Corrective Measure:

For each situation, adjust your balance by adding to or by removing objects from the appropriate cup.

Is it easy to keep the balance level?

Is the job of upholding the missions of the Organic Act easily done?

[ o
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[

CORE CONTENT

MA-M-4.3.2 How the change in one variable affects the change in another variable (e.g., if rate remains constant,
an increase in time results in an increase in distance).

MA-M-4.3.1 How everyday situations, tables, graphs, patterns, verbal rules, and equations relate to each other.

MA-M-4.2.6 Write and solve equations that represent everyday situations.

MA-M-4.2.3 Model equations and inequalities concretely (e.g., algebra tiles or blocks), pictorially (e.g., graphs,
tables), and abstractly (e.g., equations).

MA-M-3.2.5 Make predictions and draw conclusions from statistical data and probability experiments.

MA-M-3.2.1 Organize, represent, analyze, and interpret sets of data.

MA-M-1.2.1 Add, subtract, multiply, and divide rational numbers (fractions, decimals, percents, integers) to solve
problems.

PL-M-3.3.2 Improving environmental conditions (e.g., air and water quality) and preserving natural resources
impact personal and community health.

PL-M-3.3.1 A range of resources and services are provided by community agencies such as: public health
department, fire department, police department, family resource centers, hospitals, and nonprofit
organizations (e.g., American Heart Association, American Red Cross, American Cancer Society).

PL-M-3.1.5 Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g.,
recycling, reducing, reusing).

PL-M-1.8.4 Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health.

PL-M-1.8.1 The use of appropriate strategies (e.g., assertiveness, refusal skills, decision-making techniques) are
positive ways to cope with peer pressure.

RD-H-x.0.7 Formulate opinions in response to a reading passage.

RD-H-x.0.1 Locate, evaluate, and apply information for a realistic purpose.

RD-H-4.0.8 Identify essential information needed to accomplish a task.

RD-H-2.0.13  Analyze the content as it applies to students’ lives and/or real world issues.

RD-H-2.0.12  Make predictions and draw conclusions based on what is read.

RD-M-x.0.10  Connect information from a passage to students’ lives and/or real world issues.

RD-M-x.0.9 Reflect on and evaluate what is read.

RD-M-x.0.8 Make predictions, draw conclusions, and make generalizations about what is read.

RD-M-x.0.7 Skim to get the general meaning of a passage.

RD-M-4.0.14 Interpret the meaning of specialized vocabulary.

RD-M-4.0.11  Locate and apply information for a specific purpose (e.g., following directions, completing a task).

RD-M-3.0.15 Identify the argument and supporting evidence.

RD-M-2.0.14  Summarize information from a passage.

[

23



PROTECT AND PROVIDE

[ ®
CORE CONTENT

RD-M-2.0.13 Identify supporting details and explain their importance in a passage.

RD-M-2.0.12  Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence)
to understand a passage.

SC-M-3.5.4 The number of organisms an ecosystem can support depends on the resources available and abiotic
factors (e.g., quantity of light and water, range of temperatures, soil composition). Given adequate
biotic and abiotic resources and no diseases or predators, populations (including humans) increase
at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of
populations in specific niches in the ecosystem.

SC-M-3.5.2 Populations of organisms can be categorized by the function they serve in an ecosystem. Plants
and some microorganisms are producers because they make their own food. All animals, including
humans, are consumers, and obtain their food by eating other organisms. Decomposers, primarily
bacteria and fungi, are consumers that use waste materials and dead organisms for food. Food webs
identify the relationships among producers, consumers, and decomposers in an ecosystem.

SC-M-3.5.1 A population consists of all individuals of a species that occur together at a given place and time. All
populations living together and the physical factors with which they interact compose an ecosystem.

SC-M-3.4.1 Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations. Biological adaptations include changes in structures, behaviors, or
physiology that enhance survival and reproductive success in a particular environment.

SS-M-4.4.4 Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens,
recycling paper).

SS-M-4.4.3 The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.4.2 The physical environment both promotes and limits human activities (e.g., exploration, migration,
trade).

SS-M-4.2.2 Places and regions change over time as new technologies, resources, and knowledge become
available.

SS-M-4.2.1 Places can be made distinctive by human activities (e.g., building houses, stores, roads, railroads,
irrigation) that alter physical features.

WR-M-1.4 Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* etters
* speeches
* editorials
» articles in magazines, academic journals, newspapers
* proposals
* brochures
» other kinds of practical/workplace writing.
Characteristics of transactive writing may include :
* text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
e explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
° » effective conclusions. o
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SODA SINK

SUBJECTS: Science, Social Studies, English/Language

Arts, Arts and Humanities, Health, Physical Education,
Consumerism

GRADES: 6-8
DURATION: One 20-30 minute period

GROUP SIZE: One classroom of 25-35 students (or
less)

SETTING: Indoors or outside at a table or flat surface

KEY VOCABULARY: Sinkholes, pollution, groundwater,
karst, watershed, water table

ANTICIPATORY SET: We are going to look at a karst
area and a non-karst area. Does anyone know the
features of a karst area? How does a karst area differ
from a non-karst area?

OBJECTIVES: The students will be able to: 1) concep-
tualize the differences between a karst area and a non-
karst area after watching the demonstration; 2) make
decisions and solve problems related to a karst area and
its threats of pollution.

MATERIALS: Four plastic 2-liter bottles, two pieces of
1" PVC pipe (7" long), soil, gravel, pickle relish (rinsed),
red food coloring, spoon, Soda Sink Activity Sheet.
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SODA SINK

BACKGROUND: Karst is a geologic term that describes
special areas with unique concerns. Karst areas are
noted for their abundance of relatively pure layers of
limestone rock. These limestone layers are protected by
a cap rock that can repel water and protect the more
soluble underlying limestone layers. This cap rock must
be thick enough to prevent water from reaching and dis-
solving all the softer limestone layers, but must be thin
enough to form cracks and fissions as the earth's crust
shifts and moves. In south-central Kentucky, the cap rock
is 50-60 feet thick and is formed of sandstone and shale.

A watershed is an area of land that collects rainwater
and melted snow. Following the properties of gravity,
water that falls on a hill or plateau will drain downward
to the lowest point. Water collects at the lowest point
as a river, lake, or ocean. This is the water table. In
the Mammoth Cave area the lowest point is the Green
River Valley. The water table is at the level of the Green
River.

In a non-karst area, water travels as a surface river or
stream for long distances until it eventually empties into
a larger river, lake, or ocean found at the water table.
However, in a karst area this water more frequently
disappears into the earth by flowing into depressions
called sinkholes. Sinkholes are landforms that develop
when underlying rock layers collapse inward, causing
the upper layers to develop cracks and collapse. These
cracks and newly formed holes will speed the drainage
of the surrounding area. Thus, karst areas are noted for
having a dramatic lack of surface water.

Falling rainwater absorbs carbon dioxide from decaying
surface vegetation. The absorbed carbon dioxide pro-
duces an acidic water (carbonic acid) that can dissolve
limestone. This acidic water flows across the earth's
surface until it finds a crack or a sinkhole. The water then
drains vertically until it reaches the water table. On its
downward journey through the layers of rock, the water
can begin to seep into cracks located between layers of
limestone rock. As the water begins to flow horizontally it
dissolves holes in the limestone. These horizontal holes
are referred to as caves. The vertical holes are called
vertical shafts, or domes and pits.

Water that flows underground must eventually have an
outlet. In a karst area, groundwater sometimes travels
many miles before exiting as a spring that then flows into
a surface river or lake.

All land uses can dramatically affect an area. This is
particularly true in a karst area where the abundance

of sinkholes can funnel not only surface water but also
all types of pollution into the groundwater. A rainstorm
within a karst region can swiftly wash soils, agricultural
chemicals (fertilizers, insecticides, etc.), oil and gas
from roads and railways, animal waste from farms, and
sewage from poorly performing sewer/septic systems
into the underlying water table. On the way to its outlet,
this underground water can be intercepted by residential
wells where the waters are collected and consumed with-
out any filtration or cleansing. In a karst area, rainwater
is often available for re-use within a matter of hours.

In a non-karst area, the same types of pollution can
also be carried by surface streams to the controlling
waterways, but water that seeps underground does not
have the benefit of caves and cracks to speed it along.
In a non-karst area water particles must seep around
the molecules making up the soil and solid rock on its
way to an underground stream or aquifer. Under normal
conditions, this groundwater becomes naturally filtered
and emerges in a cleansed state. It takes a long time
for water to travel through solid rock layers and it is not
unusual for groundwater to take 300 years or more to
reach the water table.

In a karst area, groundwater movement is measured in
miles per hour. In a non-karst area, groundwater move-
ment is measured in centimeters per year!
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SODA SINK

PROCEDURE:

1. A few days before teaching this exercise the teacher
will need to make the karst and non-karst water-
sheds by following directions found in this lesson.
The teacher will also need to prepare the "pollution”.
To make the "pollution”, rinse the oils off 1/8 cup
of pickle relish. Add several drops of red food color-
ing and 1/8 cup water to the rinsed pickle relish.
Refrigerate until ready to use.

2. The teacher shows the students the model karst
watershed and model non-karst watershed, identify-
ing the ground, rock, and water table. After looking
at the models the teacher asks the students to pre-
dict what will happen when it rains.

3. The teacher then simulates rain by pouring an equal
amount of water on the karst watershed and the non-
karst watershed, (about 1/4 cup of water on each).
After the "rain" is poured over each model the class
discusses what happened.

4. After talking about how quickly water traveled to the
water table in the karst model the teacher asks what
other things may get into the groundwater. The
teacher gets out the "pollution” (the colored pickle
relish) and puts about 1 tablespoon of "pollution" on
the "ground" of each of the two models. The teacher
asks the students to predict what will happen during
the next rainstorm. The teacher may also ask ques-
tions like, "Will the karst watershed or the non-karst
watershed become more polluted?”

5. The teacher makes it rain again. The students
observe what happens. The class discusses what
happened after the second rain.

6. The students now break up into small groups with
their activity sheets. After they have answered their
questions, the class gathers together to discuss their
answers.

CLOSURE: We have seen how easy it is for water or
pollution to get into the groundwater in a karst area.

We might think about things we can do to help protect
groundwater, since it is the water all of us use every day.

EVALUATION: The teacher is able to evaluate the stu-
dents during the class discussions and from information
written on their activity sheets.

EXTENSIONS:

1. Find newspaper articles that address water pollution
in your area. How is the water becoming polluted
and what can be done to correct the problem?

2. Plan aclass trip to a sinkhole. View it and clean up
any pollution you might find in the sink.

3. Discuss sinkholes in your area. Are they polluted?
What would be an "action plan" to protect your
groundwater?

Note: The plans to create the karst watershed and
non-karst watershed were taken from Waste: a Hidden
Resource in Kentucky written for the Kentucky Depart-
ment of Environmental Protection, 1992.
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SODA SINK
ACTIVITY SHEET

Name:

Date:

1. Draw and label the major features of a karst water- 2. Draw and label the major features of a non-karst
shed. watershed.

3. What are the differences between a karst and non-karst watershed?

4. List at least four sources of groundwater pollution. 5. For each type of pollution listed in question four, give a
way to either clean up the groundwater or prevent it from
(1. becoming polluted.
(1.)
(2.)
(2.)
(3.
(3.)
(4.)
(4.)
[ @
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SODA SINK

ASSEMBLY INSTRUCTIONS

For “Soda Sink” you will need to construct two
simulated environments as demonstration col-
umns.

Materials:

* 4 plastic 2-liter bottles, empty, caps removed
* Two ¥2” PVC pipes (7 inches long)

* Sod

* Soil

» Gravel

Step 1: Make two “columns.”

For each column, cut one
bottle 212 inches from the
N. bottom and reattach the
bottom with a hinge made
of tape.

For each column, cut off
==, the top of one bottle 3
inches down. Pour 2 inches
of water into bottle two.

Bottle 1 will be inserted into
Bottle 2 as shown.

Step 2: Prepare Karst Watershed

Sinkhole

Insert 7-inch PVC pipe
into the neck of Bottle 1. |
Groundcover
Pack stones around the
pipe, higher at the edges
and lower in the center. -
: \Under/ying
Lay sod on top, as shown. limestone
Make a hole in the sod to

expose the top of the PVC
pipe.

Insert Bottle 1 into Bottle
2 as illustrated.

e 0 ndwater

e e
(underground
stream or

pool)

Step 3: Prepare Non-Karst Watershed

Clay plug Watershed

Insert 7-inch PVC pipe
into the neck of bottle 1,
then plug the top of the
pipe with clay or cover
with a flat stone.

Groundcover

E‘r o '

| Underlying
Soil

Pack stones into Bottle 1 as
shown, higher at the edges
and lower in the center.

._-.
!".

1 el

= Y

Add a layer of soil, slightly
packed down, higher at
the edges and lower in
the center.

Underlying
limestone

Lay sod on top, as shown.
" Groundwater

L it
-._--.-\—ﬁ._-h
(underground
Stream or
pool)

Insert Bottle 1 into Bottle
2 as illustrated.
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[ ®
CORE CONTENT

AH-M-4.1.41  Create art for specific purposes using the elements of art and principles of design to communicate
ideas. [PE] (1.13, 2.22)

PL-M-1.8.4 Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health.

PL-M-1.1.1 Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience)
when dealing with others (e.g., families, classmates, teams).

PL-M-2.3.2 Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one’s own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

PL-M-3.3.2 Improving environmental conditions (e.g., air and water quality) and preserving natural resources
impact personal and community health.

PL-M-3.1.5 Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g.,
recycling, reducing, reusing).

SC-M-2.1.5 Water, which covers the majority of the Earth’s surface, circulates through the crust, oceans, and
atmosphere in what is known as the water cycle. Water dissolves minerals and gases and may carry
them to the oceans.

SS-M-4.4.4 Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens,
recycling paper).

SS-M-4.4.2 The physical environment both promotes and limits human activities (e.g., exploration, migration,
trade).

WR-M-1.4 Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* letters
* speeches
¢ editorials
¢ articles in magazines, academic journals, newspapers
* proposals
* brochures
» other kinds of practical/workplace writing.
Characteristics of transactive writing may include :
e text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
e explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
[ o
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SECRET SINK

SUBJECTS: Science, Social Studies, English/Language
Arts, Health, Physical Education, Consumerism

GRADES: 6-8

DURATION: One to three 45-60 minute periods
GROUP SIZE: 20-30 students working in small groups
SETTING: Indoors or outside at tables

KEY VOCABULARY: Karst, sinkholes, groundwater,
spring, run-off, pollution, community

ANTICIPATORY SET: Today we are going to look at

a place called Secret Sink and develop a community
around it. What kinds of things do we find in a com-
munity? How can all aspects of a community work
together to create a healthy, productive place to live and
work?

OBJECTIVES: The students will be able to: 1) develop
and express rights and responsibilities for themselves
and others; 2) investigate alternative perspectives; 3)
work together in a decision making and problem solving
situation by applying multiple perspectives.

MATERIALS: Scissors; masking tape; glue; surface
map that includes a river, spring, and sinkhole (one per
group); Secret Sink Community Sheet (one per group).




SECRET SINK

BACKGROUND: All land use can dramatically affect an
area. This is particularly true in a karst area. A karst
area is distinguishable by the lack of surface streams
and an abundance of sinkholes and springs. Following
the properties of gravity, water consistently travels to the
lowest point, the water table. In most areas of the United
States the water travels along the surface as a stream
or river. Butin a karst area the water is more likely to
sink underground to form sub-surface streams or rivers.
Underground water may travel many miles before exiting
as a spring near or along a surface river.

In a karst landscape, water drains underground by flow-
ing into depressions called sinkholes. Sinkholes are
areas where underlying rock layers have given way,
causing the upper layers of rock to develop cracks and
collapse. Karst terrain is very susceptible to groundwater
pollution due to the many sinkholes on the surface that
quickly drain water into underground rivers.

When discussing land development in a karst region
numerous issues should be addressed. All uses for
land can dramatically affect an area, but the problems of
groundwater pollution and an increasing human popula-
tion have the most dramatic impacts on a given area.
This is particularly true in a karst area where the abun-
dance of sinkholes can funnel not only surface water
but also all types of pollution into the groundwater. This
run-off, or drainage of water and water carried pollution,
can create major community problems. Because of its
numerous surface cracks and holes, a rainstorm within
a karst terrain can swiftly wash soils, farming chemicals
(including fertilizers, insecticides, pesticides, etc.), or
animal waste from adjacent farm land into the under-
ground waterways. Oil and gas residues can wash off
area roadways or railway lines. Broken sewage or septic
lines can carry human wastes into the underlying water
table. If a residential well intercepts these underground
streams, the polluted waters can be brought into area
homes without the necessary filtration or cleansing. This
affects the health and well being of the community.

A community's greatest challenge is to develop a rela-
tionship with its surroundings so both can thrive. Plan-
ning is the key to a successful partnership with the land.
By understanding the workings of a karst terrain and the
vital role that water plays in this environment people can
make informed decisions to insure that pre-existing plant
and animal communities are not greatly disturbed. In the
Secret Sink Community industry, agriculture, and general
services must all work togetlper to produce a sustainable
environment. .

32



SECRET SINK

PROCEDURE:

1. Tell the students that they are responsible for plan-
ning a new community in the Secret Sink region. All
components of the community must be arranged so
that it maximizes the usefulness of this region. The
teacher reviews what needs to be developed and
the importance of not leaving out any aspects of the
community.

2. Divide the class into groups of three to five students.
Each group represents a town planning committee.
Working together as a team, their job is to plan the
"perfect" community -- a community which provides
a clean, healthy environment for all its residents as
well as the pre-existing plant and animal life.

3. Review the components of the community™:

Residents — live in the area

Farmers — use the land to raise tobacco and livestock

Industry — uses the land for economic growth and trade

Small Businesses — provide local services

National Park — preserves and protects the unique
environment

Transportation Department — insures appropriate trans-
portation throughout the community. This can include
highways, railroads and/or water transportation

Environmental Groups — protect the sinkholes under any

circumstances
*Other groups can be added.

4. Before the students cut out the materials, "brain-
storm" the pros and cons of land use in the Secret
Sink community. Record the pros and cons on the
board. The table below shows a few examples:

5. Pass out the surface maps, scissors, glue, and the
Secret Sink Community Sheets. The surface maps
will serve as a base for each group's community.
Explain that the group will need to use all the build-
ing cutouts provided. These cutouts can be made
smaller or they can include more land, but all pieces
must be used. The students may also develop other
land uses. Do not paste items down at this time.

6. Have students work in their groups and begin to
develop their ideal community. While doing this,

keep in mind the priorities of each community group.
Remember no land use is to be excluded, all com-
munity buildings must be used, plant and animal
habitats need to be preserved, and everyone in your
group should agree. Once all community members
agree to the best layout, the pieces should be pasted
or taped in place.

After each land use plan has been completed, each
group now shares their "ideal" community with the
rest of the class. During each presentation, com-
munity members should explain why they chose

the placement of each component of their commu-
nity. They should also explain how the placement of
individual components helps protect, preserve, and
maintain the health and well being of other com-
munity components.

As each presentation is completed, the teacher
should tape or hang each completed community
along the board or wall of the classroom. Place com-
munities side by side until each group has completed
their presentations. Next, have the class focus on
the string of communities found along the river. Point
out that each represents a town, city, or farming com-
munity found along the Green River. Individual com-
ponents of any one community may protect other
components within its town limits, but how do they
affect the next community downstream? Did the indi-
vidual planning committees think about other com-
munities while working on the layout of their own
town? Are there different choices that would have
made a difference to neighboring communities?

NOTE: There is no "perfect" community. Every
community will affect the plant and animal habitats
around it, but proper planning can help to alleviate
many environmental consequences.

To show that our Secret Sink community is not iso-
lated, the teacher uses a U.S. map to show that the
Green River flows into the Ohio River which flows
into the Mississippi River which flows into the Gulf
of Mexico. Now, as we look at our community, how
are we affecting other communities down river and
around the world?

33



SECRET SINK

CLOSURE: Secret Sink is a special community.
All communities have differences that make them
unique. As community planners we need to take
these special attributes into consideration. No com-
munity is an island. Each has its impact on many
environments.

EVALUATION: The teacher is able to evaluate the stu-
dents by observing how the students interact with
each other in their groups. Through the students'
presentations and discussions the teacher will be
able to evaluate their problem solving skills and how
well they adapt to different perspectives.

EXTENSIONS:

1. Relate Secret Sink to a sinkhole or other potentially
hazardous area in or near your community. How is
it being used? What kinds of connections can you
make?

2. Find articles in local newspapers relating to sink-
holes. What problems, concerns, and/or solutions
are being discussed?

3. Attend a town meeting to see how your community
discusses and plans for your area's development.

4. Brainstorm some changes that could be made within
your school community. Prepare your ideas and
present then to your school's student council.
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¢ COMMUNITY SHEET *
GAS DRY
GROCERY | stATION | cLEANERS |  DINER
HOUSE HOUSE HOUSE
FARM
FEED LOT
HOUSE HOUSE HOUSE
TOBACCO FIELD BLEACH
FACTORY
FIREHOUSE
NATIONAL PARK
CONDOMINIUM
HIGHWAY
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SECRET SINK

PL-M-3.3.2

PL-M-3.3.1

PL-M-3.1.5

PL-M-2.3.2

PL-M-1.8.4

PL-M-1.8.3

PL-M-1.8.1

PL-M-1.1.1

SC-M-3.5.4

SC-M-3.5.2

SC-M-3.5.1

SC-M-3.4.1

SC-M-2.1.5

CORE CONTENT

Improving environmental conditions (e.g., air and water quality) and preserving natural resources
impact personal and community health.

A range of resources and services are provided by community agencies such as: public health
department, fire department, police department, family resource centers, hospitals, and nonprofit
organizations (e.g., American Heart Association, American Red Cross, American Cancer Society).

Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g.,
recycling, reducing, reusing).

Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one's own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health.

Strategies (e.g., walking away, communication skills, conflict resolution) for preventing violence vary
with the situation.

The use of appropriate strategies (e.g., assertiveness, refusal skills, decision-making techniques) are
positive ways to cope with peer pressure.

Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience)
when dealing with others (e.g., families, classmates, teams).

The number of organisms an ecosystem can support depends on the resources available and abiotic
factors (e.g., quantity of light and water, range of temperatures, soil composition). Given adequate
biotic and abiotic resources and no diseases or predators, populations (including humans) increase
at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of
populations in specific niches in the ecosystem.

Populations of organisms can be categorized by the function they serve in an ecosystem. Plants

and some microorganisms are producers because they make their own food. All animals, including
humans, are consumers, and obtain their food by eating other organisms. Decomposers, primarily
bacteria and fungi, are consumers that use waste materials and dead organisms for food. Food webs
identify the relationships among producers, consumers, and decomposers in an ecosystem.

A population consists of all individuals of a species that occur together at a given place and time. All
populations living together and the physical factors with which they interact compose an ecosystem.

Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations. Biological adaptations include changes in structures, behaviors, or
physiology that enhance survival and reproductive success in a particular environment.

Water, which covers the majority of the Earth's surface, circulates through the crust, oceans, and
atmosphere in what is known as the water cycle. Water dissolves minerals and gases and may
carry them to the oceans.
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[ ®
CORE CONTENT

SS-M-4.4.4 Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens,
recycling paper).

S$S-M-4.4.3 The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.4.2 The physical environment both promotes and limits human activities (e.g., exploration, migration,
trade).

SS-M-4.2.2 Places and regions change over time as new technologies, resources, and knowledge become
available.

SS-M-4.2.1 Places can be made distinctive by human activities (e.g., building houses, stores, roads, railroads,
irrigation) that alter physical features.

S$S-M-4.1.2 Different factors (e.g., rivers, dams, developments) affect where human activities are located and how
land is used in urban, rural, and suburban areas.

SS-M-2.4.2 Compromise and cooperation are possible choices for positive social interaction and resolution of
conflict.

S$S-M-2.3.1 Various human needs are met through interaction in and among social institutions and groups (e.g.,
family, schools, teams, clubs, religious groups, governments).

WR-M-1.4 Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* |etters
* speeches
* editorials
» articles in magazines, academic journals, newspapers
* proposals
* brochures
» other kinds of practical/workplace writing.
Characteristics of transactive writing may include :
» text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
* explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
This activity was adapted from Aquatic Project Wild
[ o




MAMMOTH MATH

SUBJECTS: Social Studies, Government, Math
GRADES: 6-8

DURATION: One class period of 40-60 minutes
GROUP SIZE: One or two classrooms (15-60 students)
SETTING: Indoors

KEY VOCABULARY: Visitation, line graph, x-axis,
y-axis, fiscal year, calendar year, peak season, capacity

ANTICIPATORY SET: Can someone explain the word
capacity? How can this word be applied to the number
of visitors to an area?

OBJECTIVE: The students will be able to: 1) develop
and graph visitation statistics over a fifty-five year period;
2) interpret other line graphs to gather information;

3) read graphs and draw conclusions about visitation
trends.

MATERIALS: One copy per student of the Mammoth
Math Visitation Graph; Park And Cave Visitation Statistics
(for 1941-1997); Mammoth Math Worksheets; pencils;
rulers.




MAMMOTH MATH

BACKGROUND: For years statistics have been kept on
the number of people visiting Mammoth Cave National
Park. These statistics include the number of visitors to
the park and the number of people who tour the cave.
The number of park visitors is an estimate based on

the number of cars that pass over a traffic counter.

That number is then multiplied by what is known as a
multiplier, or the average number of people per vehicle.
This number has changed over the years. The number of
people that go into the cave is based on the total number
of cave tour tickets sold.

National events brought about some drastic changes in
visitation numbers. In the early 1940's visitation dropped
dramatically. This was due to the United States' involve-
ment in World War Il. During the war years almost every-
thing was rationed (gas, tires, food items), men were

off fighting the war, women were working in defense
factories or on the family farm, and there was little time to
travel. Even if people had time to travel during the World
War Il era they could not buy gas or tires, making travel
extremely difficult. In the mid-1970's visitors flocked to
national parks to experience their heritage and roots
during our nation's bicentennial. In the early-1980's visi-
tation dropped off due to a fuel crisis, which included a
gas shortage, high gasoline prices, and in many areas
the inability to purchase gas on certain days of the week.
These national influences had a dramatic effect on the
number of people visiting Mammoth Cave National Park.

Capacity is the total number an object or resource can
accommodate. For example, a bus only has 24 seats
and can only carry a designated number of passengers
safely and comfortably. That bus has a total capacity, or
number, of passengers it can carry. In a cave the capac-
ity is the total number of people that a cave tour can
accommodate. For safety, a quality visitor experience,
and resource protection only a pre-determined number
of visitors are allowed on a tour. The average limit on
tours in Mammoth Cave is one hundred people. On
some cave tours, such as the Wild Cave tour and the
Introduction to Caving tour, the capacity is much lower.
On the graphs provided in this lesson you will notice

the visitation exceeds the capacity. This can happen
because of the addition of a half-mile Discovery tour. On
the Discovery tour visitors walk the cave passage at their
own pace and stop and talk to the rangers stationed

in various areas versus being guided through the cave.

[

On very busy days and holiday weekends this tour is
offered to provide visitors a chance to view a portion of
Mammoth Cave when the other guided tours are sold
out-- or have reached capacity!

One question on the worksheet asks which time of year
the students would like to visit and why. They will need to
remember these graphs do not give the full story. While
some might choose to come in the winter when there
are not as many visitors, there is the trade-off of not
having the variety of cave tours that are available in the
summer. Some years the park has had the luxury of
adding specialty tours to the Fall schedule. These tours
have smaller tour limits and go into parts of the cave that
are not visited as often. Although graphs give us some
information, they can not tell the entire story.

40



MAMMOTH MATH

[
PROCEDURES: 7. The teacher asks the students the meaning of the
word capacity. Can the longest cave system in the
1. The teacher passes out copies of an information world have a capacity? Yes! The capacity is the
sheet entitled Park and Cave Visitation Statistics. number of people that can go on the scheduled
The teacher asks the students what the difference guided cave tours.
between park visitation and cave visitation might be?
The teacher then explains that the class is going to 8. Using Work Sheet # 2 the class will now look at
look at the cave visitation statistics and plot them to monthly cave visitation for two fiscal years (FY'92
create a line graph. and FY’93). The teacher asks the students if they
notice anything unusual about these graphs. How
2. The teacher passes out a blank Mammoth Math Visi- can visitation be higher than capacity? The class
tation Graph. The teacher explains that the y-axis is discusses some possibilities.
on the left side of the graph. It is read from bottom to
top. Starting at zero, students are to label this sec- 9. The students review the graphs and answer the
tion in thousands, from 0 to 750,000 in increments accompanying questions. The class discusses the
of 25,000. The first line will be worth 0, the next answers.
25,000, then 50,000 and so forth. Since the margin
has the word "thousands" students can leave off the CLOSURE:. Today we have Ioo!«ed at graphs as a way
zeros and label the graph 25, 50, 75 and so forth. to compare mform_atlon, dgtermme trends, and draw con-
clusions from the information given. Graphs are a way to
3. The teacher explains that the x-axis moves from left organize and present information in a visual display. We
to r|ght across the bottom of the graph_ The x-axis were able to visualize the visitation at Mammoth Cave
will be your time line (or years) starting in 1941 and National Park for over fifty years.
moving across until 1996. It is to be labeled in 5-year
increments, 1941, 1946, 1951, etc. EVALUATION: The teacher is able to evaluate the stu-
dents through class participation, their graphs, and the
4. Once the graph is labeled the teacher will have the answers found on their worksheets.
students plot the number of cave visitors for each
year. After the years are plotted a line is drawn from EXTENSIONS:
dot to dot to connect the years. 1. Students could interview people in their community
5. After plotting the points the teacher asks the class who lived during the hardships of World War I and/or
to discuss the possible reasons for the highs and the gas crisis of 1983. These community members
lows. The students will then locate the year with the could be invited to class to talk about what is was like
highest visitation and the year with the lowest. Then to live during these difficult times.
the teacher asks the students: What was happening
nationally around 1973 that would cause that year 2. The class could graph th_e attendance record for
to have higher numbers of visitors? What about se\{eral months from their SChO.OI' They C.OUId then
our lowest years, 1942-45 and 1983? What was ;ewe;gv the dattes to antshwer;]/arlous quetstcljontsuch as:
L Lo a0 re there certain months when more students are
happening in the nation at that time* absent? Why?
6. Work Sheet # 1 includes cave visitation for three .
fiscal years. (Fiscal year is abbreviated as FY). The o 1he class could research various ways to graph
teacher asks the students what fiscal year means. In information, such as pie charts and bar graphs. How
this case the calendar for the National Park Service do these differ? The data from this activity could be
begins in October and ends in September. October converted to another type of graph to help illustrate
through September is the government's financial, or the relationship of capacity and visitation or to show
fiscal, year. The students review the graph and monthly and yearly trends.
then answer the questions. The class discusses
the answers. Notice that question number five is a
matter of opinion. (Remember, information that is
not seen in the graph could alter this answer!)
[
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PARK AND CAVE VISITATION STATISTICS
Year Park Visitation Cave Visitation
1997 2,089,911 467,239
1996 1,989,082 480177
1995 1,935,700 517.129
1994 2,101,188 (change in multiplier) 526,247
1993 2,569,300 (1,937,089 by new multiplier) 531,769
1992 2 565,946 563,811
1991 2,331,283 547,035
1990 2.097.626 500,745
1989 1,845,928 495,500
1988 1,908,698 504,413
1987 1,809,428 463,025
1986 1,819,761 443 965
1985 1,681,027 426,086
1984 1,674,538 416,576
1983 1,671,591 402,383
1982 1,699,764 450,747
1981 1,577,405 447 371
1980 1,668,875 434 905
1979 1,557,998 411,538
1978 1,813,776 514,396
1977 1,979,351 575,829
1976 1,922,010 606,273
1975 1,853,770 615,838
1974 1,739,957 596,268
1973 1,927,547 675,167
1972 1,872,870 661,136
1971 1745016 625,364
1970 1,726,494 610,964
1969 1,299,695 541,168
1968 1,540,191 527.036
1967 1,282,754 479,130
1966 1,143,794 464,444
1965 872,210 388,015
1964 793,424 348,895
1963 636,094 303,996
1962 569,319 284 025
1961 519,274 258,850
1960 519,144 248 411
1959 490,268 232 491
1958 479,530 209,538
1957 450,181 215,380
1956 466,126 208,283
1955 447,828 194,570
1954 439,752 196,889
1953 499,362 220,634
1952 438,030 217,615
1951 364,216 229 876
1950 254,187 198,827
1949 211,792 171,542
1948 180,621 163,262
1947 192,803 143,720
1946 180,081 133,248
1945 84,335 63,883
1944 50,862 45,687
1943 46,812 45,687
1942 87,155 78,874
1941 165,966 70,382
Name: Date:
o o
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VISITATION GRAPH

Number the x-axis in
5-year intervals starting
with 1941 when
Mammoth Cave
became a National
Park.

Number the y-axis,
starting with 0 in inter-
vals of 25,000  (0O;
25,000; 50,000; 75,000;
100,000) etc., up to
750,000

Thousands

Year

43



MAMMOTH MATH
WORK SHEET NO. 1

Monthly Cave Visitation: FY '92 vs FY '93 vs FY '94
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1. Which year has the highest total visitation? Explain how you came to this determination.

2. For all three years, when is the peak season?

3. Looking at all three years, which month has the greatest difference in visitation?

4. Which month has the least visitation in FY’94?

5. As a visitor, what time of year would you most like to visit and why?
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WORK SHEET NO. 2

Using Monthly Cave Visitation Graphs for
FY’92 and FY’93 answer the following ques-
tions:

1. In each year visitation is higher than capacity
from March to September. In which year is
visitation closer to capacity during this period?

2. Why do you think visitation is so high in April?

3. What does capacity mean?

FY’92
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e
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4. What can you suggest managers do when visi-
tation is higher than capacity?

T —a— it It

—a— 33

45




MAMMOTH MATH

[

CORE CONTENT

MA-M-4.3.1 How everyday situations, tables, graphs, patterns, verbal rules, and equations relate to each other.

MA-M-4.2.3 Model equations and inequalities concretely (e.g., algebra tiles or blocks), pictorially (e.g., graphs,
tables), and abstractly (e.g., equations).

MA-M-4.1.3 Rectangular (Cartesian) coordinate system/grid and ordered pairs.

MA-M-3.3.4 How probability and statistics are used to make predictions and/or draw conclusions.

MA-M-3.3.3 How data gathering, bias issues, faulty data analysis, and misleading representations affect interpre-
tations and conclusions about data (e.g., changing the scale on a graph, polling only a specific group
of people, using limited or extremely small sample size).

MA-M-3.3.1 How different representations of data (e.g., tables, graphs, diagrams, plots) are related.

MA-M-3.2.2 Construct and interpret displays of data (e.g., table, circle graph, line plot, stem-and-leaf plot, box-
and-whiskers plot).

MA-M-3.2.1 Organize, represent, analyze, and interpret sets of data.

MA-M-3.1.3 Characteristics and appropriateness of graphs (e.g., bar, ling, circle), and plots (e.g., line, stem-and-
leaf, box-and-whiskers, scatter).

MA-M-1.2.2 Compute (e.g., estimate, use pencil and paper, use calculator, round, use mental math) large and
small quantities and check for reasonable and appropriate computational results.

MA-M-1.2.1 Add, subtract, multiply, and divide rational numbers (fractions, decimals, percents, integers) to solve
problems.

PL-M-1.8.4 Using appropriate coping strategies (e.g., realistic goal-setting, effective time management, decision-
making processes) promotes mental and emotional health.

PL-M-1.1.1 Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience)
when dealing with others (e.g., families, classmates, teams).

S$S-M-4.4.3 The natural resources of a place or region impact its political, social, and economic development.

SS-M-4.4.2 The physical environment both promotes and limits human activities (e.g., exploration, migration,
trade).

[
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CORE CONTENT

WR-M-1.4 Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* |etters

* speeches

* editorials

» articles in magazines, academic journals, newspapers
* proposals

* brochures

» other kinds of practical/workplace writing.

Characteristics of transactive writing may include :
» text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
* explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
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MOTH CAVE
ONAL PARK

BACK TO THE PAST

SUBJECTS: Social Studies, Math, English/Language
Arts, Arts and Humanities, Health, Physical Education

GRADES: 6-8
DURATION: One 3 to 3 1/2 hour time period

GROUP SIZE: One classroom of 25-35 students (or
less)

SETTING: Outdoors

KEY VOCABULARY: Community, headstones, foot-
stones, tombstones, epitaph, veteran

ANTICIPATORY SET: Today we are going to explore
one of the cemeteries located in Mammoth Cave
National Park. What information can we collect from a
cemetery? Note: This lesson could also take place in

a cemetery located in the community where your school
is located.

OBJECTIVES: The students will be able to: 1) work
productively in small groups to survey tombstones; 2)
analyze the data collected from the tombstones and draw
conclusions about the people who once lived in the com-
munity.

MATERIALS: Cemetery Survey Activity Sheets, clip-
boards, pencils/pens.

BACKGROUND: Within the park boundaries, there are
over 100 cemeteries scattered across the land. Today
these cemeteries hold valuable information about the
communities and families who lived on the land that is
now Mammoth Cave National Park. When we think of
a cemetery we usually picture it near a church or in a
specific place in a community. But if there are over 100
cemeteries, obviously they could not all be connected
to a church or a community. Many of these graveyards
are small family cemeteries ranging from as few as two
graves to a hundred or more grave sites.

There are three church buildings that still exist within the
park boundaries. The three churches are Joppa Mis-
sionary Baptist Church established in 1862, Mammoth
Cave Baptist Church established in 1827, and Good
Spring United Baptist Church established in 1842.
These churches were the center of community life until
the 1930's when several thousand acres of land was
acquired to form Mammoth Cave National Park. Today,
these churches are still used on occasion by local citi-
zens for celebrations including weddings, funerals, family
reunions, and Decoration Day*. All three churches are
on the National Register of Historic Places and are main-
tained by the National Park Service and church mem-
bers. There are still burials in these cemeteries on a
regular basis.

* Decoration Day is usually on or near the Sunday of
Memorial Day weekend. On this Sunday relatives of the
deceased place flowers on graves to decorate the graves
of ancestors, family members, or friends.
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PROCEDURE:

1. The class reviews and discusses proper behavior
when entering a cemetery. The teacher reminds the
students that they are in a special place. They need
to show respect for the people buried and for the
families represented in the cemetery.

2. The class travels to one of the cemeteries in the park or
to a cemetery located within their school community.

3. The teacher places the students in small groups (2-4
students). Each group is given a Cemetery Survey
Activity Sheet.

4. The groups are given five to ten minutes to locate a
gravesite that catches their interest.

5. After completing the Cemetery Survey Activity
Sheet, the groups gather and discuss their answers.

CLOSURE: We have visited a cemetery and collected
information about people who once made up a com-
munity. This lesson has given us clues to the past.

We also have a greater understanding of the hardships
that some of our ancestors had to endure to survive
the harsh conditions of early settlements in this part of
Kentucky.

EVALUATION: The teacher is able to evaluate the stu-
dents during the activity, class discussions, and by read-
ing their activity sheets.

EXTENSIONS:

1. Have students write a story about the life of the
person buried at the site they visited.

2. Invite someone from your local historical society to
visit your classroom and talk to the students about
the early settlement of your community.

3. Have students investigate their own family tree or
visit where their ancestors are buried.
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CEMETERY SURVEY ACTIVITY

Name of Cemetery:

Headstone Information

First Name: Middle Name:

Date Born:

Date of Death:

Epitaph(s) or Inscription(s) on Headstone:

If more than one inscription please number each one.

Last Name:

Is there a symbol or etching on the headstone?
Describe and/or draw the symbol or etching here:
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BACK TO THE PAST
CEMETERY SURVEY ACTIVITY (AGE 2)

Age at death:

Is this person still alive? YesQ NoQ
Were they a veteran? YesQ NoQ
Can you tell from the tombstone if they were in the military during a war? YesQ NoQ

If so, which war?
Is their military rank evident and if so what was it?

Was this person married? YesQ NoQ
Does the inscription indicate how long the person was married and/or when they were married?

Did they or their spouse die first?
Did they have children? YesQ NoQ If so, can you distinguish how many?
Did they or their child (children) die first?

Can you tell from the inscription or etching anything about their occupation or hobbies?

Are there other interesting facts? If so, please describe below.

Do their families still visit the grave site? YesO NoQ How can you tell?

From the information on this headstone, what do you know about this person's life? Tell how you came to the
conclusion you did about this person.
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BACK TO THE PAST

MA-M-1.3.3

MA-M-1.2.2

MA-M-1.2.1

PL-M-2.3.2

S$S-M-4.4.3

S$S-M-4.3.2

S$S-M-4.3.1
S$S-M-4.2.2

S$S-M-4.2.1

S$S-M-4.1.2

S$S-M-2.3.1

WR-M-1.4

CORE CONTENT

How operations (addition and subtraction; multiplication and division; squaring and taking the square
root of a number) are inversely related.

Compute (e.g., estimate, use pencil and paper, use calculator, round, use mental math) large and
small quantities and check for reasonable and appropriate computational results.

Add, subtract, multiply, and divide rational numbers (fractions, decimals, percents, integers) to solve
problems.

Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one's own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

The natural resources of a place or region impact its political, social, and economic development.

Human populations may change and/or migrate because of factors such as war, famine, disease,
economic opportunity, and technology.

Human settlement develops in different ways based on the culture and needs of settlers.

Places and regions change over time as new technologies, resources, and knowledge become
available.

Places can be made distinctive by human activities (e.g., building houses, stores, roads, railroads,
irrigation) that alter physical features.

Different factors (e.g., rivers, dams, developments) affect where human activities are located and how
land is used in urban, rural, and suburban areas.

Various human needs are met through interaction in and among social institutions and groups (e.g.,
family, schools, teams, clubs, religious groups, governments).

Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* letters

* speeches

¢ editorials

¢ articles in magazines, academic journals, newspapers

* proposals

* brochures

» other kinds of practical/workplace writing.

Characteristics of transactive writing may include :
e text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
e explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
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I'T'S ALL GREEK

(AND LATIN) TO ME!

SUBJECTS: English/Language Arts, Science, Health,
Foreign Languages

GRADES: 6-8

DURATION: One class period

GROUP SIZE: One classroom of 25-30 students
SETTING: Indoors

KEY VOCABULARY: Greek, Latin, prefix, suffix, root
word, etymology

ANTICIPATORY SET: When learning new words are
you ever curious about what they mean and where they
originated? Today we will learn how to decode the
meaning of words without looking in a dictionary.

OBJECTIVES: Students will be able to use Latin root
words, suffixes and prefixes in order to: 1) match word
parts with their meanings; 2) combine word parts to
create scientific terms; 3) create new words by using
learned root words, suffixes, and prefixes; and 4) use
scientific and newly invented words in creative writing
situations.

MATERIALS: One set of Memory Cards for each group
of 2-4 students, one Key to Roots, Prefixes and Suffixes
for each group, paper, pencil.

BACKGROUND: Many Mammoth Cave organisms are
described using scientific terms. These terms are usu-
ally derived from Greek or Latin root words, prefixes, or
suffixes. Latin and Greek words are used predominantly
in science and medicine because the words and their
meanings do not change. If you are familiar with the
meanings of these root words, you can easily decode
new and old scientific terms.

At different times, Greece and Rome were world powers
with the Romans eventually conquering the Greeks.
Roman rule spread, extending far outside ltaly -- into
Asia to the East and westward to the British Isles. Con-
quered peoples had to become familiar with the lan-
guage of their rulers. As a result, Greek and Latin were
at different times considered universal languages.

As languages are used, they constantly change and
evolve. The Romans "borrowed" many Greek words.
Roman words were absorbed into other local languages.
Like Greece, Rome eventually lost its position as a world
power and the Roman language, Latin, was no longer
spoken. This meant that Latin, as a language, stopped
evolving or changing. Today, many English words are
derived, or borrowed, from original Greek and Latin
vocabularies.

In the mid-1800's scientists began using a two-word
descriptor to name new species of plants and animals.
By this time, Latin was no longer in daily usage.
Because the meanings of its words were no longer
changing, scientists decided to use early Greek and
Latin prefixes, root words, and suffixes to provide these
new descriptive (scientific) names. Today, scientists can
understand a great deal about a species by simply trans-
lating its name! By agreeing to use this system of a
common scientific language, scientists from around the
world can now share their knowledge and discoveries
without the need to translate from or into many individual
languages.

55



IT'S ALL GREEK (AND LATIN) TO ME!

PROCEDURE:

5. The teacher tells the students they will now be using
the Greek and Latin words from their memory game
to form scientific terms that could be used by scien-
tists at Mammoth Cave National Park. Each group
should record all the words they were able to make
by combining their Latin/Greek prefixes, root words
and suffixes in various ways, grouping all real terms
together and all newly created terms together. Stu-
dents should provide the meaning of each word cre-

1. The teacher explains the difference between a root
word, a prefix and a suffix. The teacher further
explains that these word parts can be combined to
form scientific words that are regularly used at Mam-
moth Cave National Park and by scientists in other
locations around the world. For example, "herba" is
a root word meaning "grass" (or plants). A prefix or
suffix can be added to "herba" in order to change
the meaning. For example the suffix "cida" means

"killer". Combining herba and cida gives you the new ated.

word "herbicide", or plant killer. The suffix "vorus"

means “eating”. Combining herba and vorus gives CLOSURE: Etymology is the study of the history and
you the new word "herbivore", or plant eater. You origin of words. Today you have learned to break apart
can see this root (herba) used in other words such a word in order to understand its meaning. You learned
as herbs, herbarium, or herbaceous. Point out that to use prefixes, root words, and suffixes to create new
while the connecting vowel is often changed to make  words that describe new ideas, species, objects or dis-
the word easier to pronounce, it is still fairly easy to coveries.

see the various root words being used!

EVALUATION: The teacher is able to evaluate the stu-
dents through their group participation and their list of
scientific words and definitions.

2. Divide the class into small groups of 2-4 students
each. Give each group a set of Memory Cards and
one copy of Key to Roots, Prefixes, and Suffixes.

3. The teacher tells the students that they will be using
Greek and Latin words to play a basic "Memory"
game in which they memorize the location of match-
ing cards.

4. The teacher instructs each group to shuffle their
cards and lay them face down on a flat surface
(table or floor). Students take turns turning the cards
over to match a word with its correct definition. If
the definition is not found, they turn the cards back
facedown. The next student uses his/her memory to
locate the correct cards. Students pick up and keep
any matching cards they find. Play continues until
there are no cards left on the table. The winner is
the student with the most matching cards. Students
may use the Key to Roots, Prefixes, and Suffixes to
check their choices.
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EXTENSIONS:

1.

Have students collect scientific terms and names
found in their school literature -- from their science
books, literature books, or library readings. Each
student could keep a journal or notebook of new
terms they find.

Using the Key to Roots, Prefixes, and Suffixes,
instruct students to create a list of as many descrip-
tive words as they can by combining prefixes, suf-
fixes and root words found in the list. Have each
student write a story about a cave creature using as
many of the real terms and new terms as possible
from their list. "Real" terms (such as subterranean
or microscopic) should be underlined. "New" terms
(such as transterranean or terreaneanphile) should
be circled.

3. Can students identify the various Greek/Latin stems

found within words? Have students use a dictionary
to look up the identifying root, prefix, or suffix within
the following list of words. The first two have been
done for you. Add new words to this list.

Can you find the origins of: school, bisect,
insect, botanical, zoologist, cave, mammal, geology,
gypsum, river, student, or science? (choose any 8)
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4. Give each student a copy of the Key to Roots, Pre-
fixes, and Suffixes. The teacher writes one of the
word segments on the board. Students are given
three minutes to form as many words as possible
using the indicated word segment. For example, if
the teacher writes the prefix "un-", students attach
root words and suffixes to "un-" to form new words.
If the teacher writes the root word "locate", students
can use prefixes and suffixes to form words such
as "echolocation" and "relocated". Students may
use the word segments found in the Key to Roots,
Prefixes, and Suffixes or they may use others. When
time is up, students take turns reading their list of
words. As a word is read, any students with the
same word should cross out or place a checkmark
next to that word to show it is a duplicate. Students
score one point for each unique word left on their
list. In case of doubt, the unique words 1) must be
found in the dictionary or 2) if the teacher is willing
to accept creativity, the author must be able to offer
a logical definition. The winner gets to choose and
write the next word segment on the board. How
many unique words were created by class mem-
bers?

5. Have students print root words, prefixes, and suffixes
on 3"x5" index cards, one word or word segment per
card. Put the root words on one pile and punch a
hole through the top of the cards. Secure the cards
with a book ring. Follow the same procedure for
the prefixes and for the suffixes. Lay the card piles
in order (prefix-root word-suffix). Students work indi-
vidually to form as many words as they can by flip-
ping prefixes, root words and/or suffixes. The stu-
dent records the words they have formed. After
each student has had time to record their lists, they
exchange lists and check the words in a dictionary to
be certain the words are correct.
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®*~ KEYTO GREEK AND LATIN - ROOTS, PREFIXES AND SUFFIXES  ©
BASE WORD WORD ORIGIN ORIGINAL MEANING OF
THE BASE WORD
-al from Latin -alis of, relating to, characterized
by, process
anthrep- fremn Latin anthropae- hurnan being
agua freemn Latin agua water
ae freemn Latin axte By skill (human)
arthr- (or arthro-) from Greek anhron joint
aut- (or auto-) from Greek autcs same, -self, self
bi- from Latin fi- T
bi- {or bio-) from Greek bios mode of life, life
Garn- from Latin carn- flesh
centi- from Latin centl- jor centur) hundred, hundredth part
Gidal from Latin -cidals (or ¢ids) killing,
having the power o Kill
<Gide from Latin <ida (or caedere) togut, 1o kil
de- fromn Latin de- (or dis-) to remove,  away, Them
dega- (dec- deka-ordek) | from Latin Jeka- ten
<dyte from Greek -uwtal (or dyeln) enter, to enter
e5ho- from Greek eche- (or echo-) sound
-ar from Latin -ariss add ed to verbs to form a
noun fie, baker from bake)
fact from Latin facivm (or facius) to do (made)
fauna from Latin Fauna, sister of animal life
Faunus the Homan god of
animals
flora freomn Latin for- (or fos meaning plant life
flowers, and Fiora, the Reman
goddess of flowers
herb from Latin herfa grass
hyper- from Latin and Greek hpper- over, to exceed, surpass,
more than normal
hypo- (or hyp-) from Latin and Greek hppo- under, beneath, below or
less than normal
i thy - (or s hityo-) from Latin ichihps fish
i5- (oF 190-) from Latin and Greek [sos equal, uniform
-ist fremn Latin -ista (or -fstes) somean e whao perferms,
makes, or specializes in
boc ate from Latin focatus (or locare) to find or fix the place
-logy from Latin -iogia {or -k g collecting, to gather, the
study of
luc ent from Latin fucere to shine through
iGE - (oF G ro-) fram Latin and Greek mkr- small, short, minute
(or rikro-)
milli- framm Latin mfi- thousand, one thousandth
meter fram Latin metrm measure, meter
NG LS (&F NGy from Greek noimos lzoi [ govern, rule)
<ohta (o -onto-) from Gireek anta existing things
paleo-(or pale- palae- from Greek pafai- (palaio-) ancient, kong ago
palaea-)
® ®

59



IT'S ALL GREEK (AND LATIN) TO ME!

®
KEY TO GREEK AND LATIN = ROOTS, PREFIXES AND SUFFIXES
BASE WORD WORD ORIGIN ORIGINAL MEAHNING OF
THE BASEWORD
pest frorm Latin pestis a plant or animal detrimental
to man, te pester or annoy
phil- [or phile-) from Greek phies dear, friendly, loving
-phil (wr -phile) From Greek -phiies lover, loving
Photao- from Greek phot- (or phog) light
-prod from Greek pod- (of podoes) foot
Prot- (or proto-) frorm Latin profo- before, for, ahead, forward
and Greek prot- (proto- or pro)
-SGope frormn Latin -scoplim towatch, leok at, spy
and Greek -skoplon (or -sc0Res)
-sect from Latin secius to cut, to divide
spele- from Latin spefenm [or speiunca) cave
and Greell spealphx (o spelalon
stalactite frormn Latin stafactifes and from Greek | dripping, to let drip
stalakios (or slalassalm)
stalagmite from Latin stalagmites and from drop, dripping
Greek stalagma (or stalagmes)
sub- from Latin suf under, close to
5ui- from Latin sl (of s0us) of gneself; one's owh
Syn- (oF Sym-) frormn Latin or Greek spn with, together with
synthesis from Greek spniithenal to puttegether
terra from Latin ferra (ferresiris or land, earth, greund
terrenum)
them frorm Greek therma deposit
therm- (of therma-) from Greek therme (or thermes) heat, hot
theses from Greek 1henal to put, to place
trans- frorm Latin trans- (or fra-) Across, beyoend, through, so
asiochange, Grass aver
traglo- from Greek rogle hola, cave
Sdare (of ol frorm Latin warac- [ -lForus, to dewour, to eat
-FEFQUE, of Kerare)
XEN (XEne of Xeno) from Greek xehes strangetr, guest, host,
foreigner
-Z0a from Latin -zoa or Greek zZoia animals
— =
bi
I i-
®
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COMMON TERMS IN MAMMOTH CAVE LITERATURE

Anthropologist............... one who studies human beings =

Arthropod........cccccceeenn. jointed foot EEATS, Y N S VT T

Artifact .......ccoovveereenen. made by human skill l'."'ﬁ%j%{ prara

Aquatic........cccveveveveuennes water living = h

Autonomy ........cccceeeenes existing, or capable of existing, independently (self governing)

BiseCt......ccceeeviiiiiiinnns divide into two (usually) equal parts; intersect

Carnivore.......ccccceeevuneen. a flesh-eating animal

Centimeter........cccouee... one hundredth of a meter

Centipede..........cceeueen. a many-segmented arthropod. Each body segment contains one set of legs.

Decapod..........ccccunnnns ten footed

Echolocation................. a process of locating distant or invisible objects by means of sound waves reflected back to
the emitter by the object(s)

Florist......oeeiiviiiiien, one who sells, or grows for sale, flowers and ornamental plants

Herbicide ...........ccceeee an agent used to destroy or inhibit plant growth (Note: Herbicides cannot be used in a national
park)

Herbivore ... eating on plants

Ichthyologist.................. someone who studies fish

Isopod.......ccccueviiiieeennn. small sessile-eyed crustacean with a body composed of seven free thoracic segments. Each
segment contains a pair of similar legs.

Microfauna........cccc........ small, minute animals invisible to the naked eye

Microscopic............uu..... invisible or indistinguishable without the aid of a microscope

Millimeter ............cccevee one thousandth of a meter

Millipede ..........cccccuunnee one thousand feet

Paleontologist............... someone who studies fossils to learn about past geological periods

Pesticide .........cccceeeeel an agent used to destroy pests (Note: Pesticides cannot be used in a national park)

Photosynthesis ............. formation of carbohydrates in the chlorophyll-containing tissues (usually leaves) of plants

Protozoans ................... minute protoplasmic acellular or unicellular animals which have varied morphology and

physiology, and often complex life cycles, which are represented in almost every kind of
habitat. Some are serious parasites of man and domestic animals.

Speleology........cccceeuee. the scientific study or exploration of caves

Speleothem .................. a cave formation

Spelunker .........ccccoeueee. someone who makes a hobby of exploring or studying caves

Stalactite........ccccceeennneen. a deposit of calcium carbonate resembling an icicle hanging from the roof or sides of caves

Stalagmite........ccccceuueee. a deposit of calcium carbonate, which looks like an inverted stalactite, formed on the floor of
a cave by the drip of calcareous water

Subterranean................ being, lying, or operating under the surface of the earth

Suicide.......cceveiiieennennn the act of taking ones own life voluntarily and intentionally

Terrestrial.......ccccceeeenn. of or relating to the earth; living on or growing from land

Thermal .....ccocoeevnveeennnnn. of, relating to, or caused by heat

Translucent ................... clear; transparent; permitting the passage of light

Troglobite.......ccceeeenne "cave dwellers." Animals that spend their entire life in a cave and can live nowhere else.
(Example: a blind cavefish or an eyeless crayfish)

Troglodyte......ccceeeeeennn. a member of a primitive people dwelling in caves

Troglophile .................... "cave lovers." Animals that can complete their entire life cycle in caves or in places outside

of the cave if the habitat is dark and damp like a cave (Example: cave salamanders, a cave
springfish, or sculpins)

Trogloxene .................... "cave visitors." Animals that live only a part of their life in a cave. These creatures must
periodically return to the surface for part of their living requirements - usually for food.
(Example: bats or cave crickets)
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MEMORY CARDS

B

CENTI

FAUNA

FLORA

TWO
(LATIN)
HUNDRED,
HUNDREDTH
(LATIN)
ANIMAL LIFE
(LATIN)
PLANT LIFE

(LATIN)
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MEMORY CARDS

HERB

-IST

MILLI

-LOGY

GRASS, PLANT

(LATIN)

SOMEONE WHO
PERFORMS, MAKES,

OR SPECIALIZES IN
(LATIN)

THOUSAND,
THOUSANDTH

(LATIN)

COLLECTING,
TO GATHER,
THE STUDY OF

(LATIN)
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MEMORY CARDS

SUB

TERRA

THERM

TROGLO

UNDER,
CLOSE TO

(LATIN)

LAND

(LATIN)

HEAT, HOT

(GREEK)

HOLE, CAVE

(GREEK)
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[ o
CORE CONTENT

PL-M-1.1.3 Communication, cooperation, rules, and respect are important to the effective functioning of groups.

PL-M-1.1.1 Individuals have personal rights and responsibilities (e.g., cooperation, communication, patience)
when dealing with others (e.g., families, classmates, teams).

RD-H-4.0.12 Interpret the meaning of specialized vocabulary.

RD-M-x.0.4 Know the meanings of common prefixes and suffixes to comprehend unfamiliar words.

RD-M-x.0.3 Identify words that have multiple meanings and select the appropriate meaning for the context.

RD-M-4.0.14 Interpret the meaning of specialized vocabulary.

WR-M-1.4 Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* |etters
* speeches
* editorials
» articles in magazines, academic journals, newspapers
* proposals
* brochures
» other kinds of practical/workplace writing.
Characteristics of transactive writing may include :
» text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
* explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
[ ®
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HAT'S MY TREE!

SUBJECTS: Science, Math, English/Language Arts,

Health, Consumerism MATERIALS: Each student should have a field note-

book and a pen. Each group should have a tape mea-

GRADES: 6-8 sure, and a tree field guide such as Kentucky Forest

Trees: How to Know Them, produced by University of

DURATION: Two one-hour class periods Kentucky, College of Agriculfure (FOR-1)

GROUP SIZE: One classroom of 20-25 students (or
less)

SETTING: Outdoors and indoors

KEY VOCABULARY: Field guide, field notebook, scien-
tific notebook, scientific research, observations, data, sci-
ence conference

ANTICIPATORY SET: We have been studying various
aspects of Mammoth Cave recently. Today, we are going
to be scientists and make a field notebook.

OBJECTIVES: Students will be able to: 1) create a
field notebook; 2) recognize and distinguish the various
characteristics of trees within a study area.




THAT'S MY TREE!

BACKGROUND: A field notebook (also called a sci-
entific notebook) is an essential component of every
scientist's research life. Scientists use their notebooks
every time they conduct research and each time they
make observations in the laboratory or in the field.

Certain rules govern entries in a field notebook. A pen
should always be used when writing in a field notebook,
as pencil markings may become rubbed out or fade
over time. Notes and observations are never erased or
scratched out. If the written material is thought to be
wrong, one line should be drawn through the word(s).
(Ex: Field-Notebook). This allows the scientist to go
back at a later date to take a second look at his or her
thoughts and findings. What was thought to be wrong at
one time — and therefore crossed out — may actually be
correct. If only one line was drawn through the words it
will still be legible for future references.

The students will use a field notebook to record informa-
tion about trees. Oak and hickory trees primarily domi-
nate the forests in and around Mammoth Cave National
Park. Numerous other species can easily be found,
including poplar, papaw, maple, sycamore, dogwood,
and redbud trees. Variety is good in a forest. It helps

to ensure that vegetation (and therefore habitat and food
sources) will always be available. If only one species

of tree is present, disease, blight, or fungus can wipe
out acres of vegetation in a very short time. This could
seriously affect a local ecosystem.

We don't have to look far for examples of widespread
tree disease. The chestnut blight (Endothia parasitica)
wiped out most of our American chestnut trees in the
early 1900's. First noticed in the 1980's, a fungus dis-
ease called dogwood anthracnose attacked and killed
flowering dogwood trees from New England south into
the Appalachian Mountains. Butternut canker is an
annual fungus introduced into the United States about
30 years ago. It inhibits the tree's reproduction and has
affected butternut trees throughout the state of Kentucky.
The balsam woolly adelgid was introduced from Europe
and has impacted Fraser fir trees in the Great Smoky
Mountains National Park and has spread into Eastern
Kentucky. Dutch elm disease is another European
import that has spread to American, slippery, and winged
elms by the elm bark beetle as it feeds in the tree
canopy. To protect itself, a healthy forest will have a
variety of species.

Students will look at the forest variety found within Mam-
moth Cave National Park, or other selected study area,
by recording observations in their field notebook. Stu-
dents will be looking at and listing several different char-
acteristics of trees observed. There are several ways

to identify a tree. A tree can be categorized by its

bark, twigs, leaves, the colors displayed during various
seasons, its flowers, and its fruit. The leaves provide
excellent clues as each tree has leaves of a distinctive
size, venation, shape, and seasonal coloration. The fruit
of a tree is a good indicator as each tree has its own
unique fruit. Flowers are another factor in the identifica-
tion of trees. Of course, flowers and fruits can only be
used during the tree's flowering/fruiting seasons.
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[

PROCEDURE:

1. The teacher gives, or has each student make, a field After every student has completed their research
notebook. Notebooks should have several sheets of and recorded their data into their field notebook, the
paper stapled or bound together. Cardboard covers teacher instructs each group to move to a new and
can provide a firm writing surface. Each student different tree. Continue as before until the group has
should have a pen. researched and recorded three different trees (or as

) many trees as time permits).

2. The teacher divides the class into groups of three or
four students each. Give each group a tape measure If sufficient field guides are not available in the forest,
and one copy of *Kentucky Forest Trees: How to provide time in the classroom or library for students
Know Them (FOR-1), or any other tree field guide. to use a field guide to identify their trees.

3. The students will go into a wooded area and choose After identifying their trees, the teacher should
one tree to observe and identify in their notebooks. explain that information has no value to the scientific
The teacher should instruct students to stay within community if it is kept secret. For this reason, scien-
pre-selected boundaries. Indicate boundaries that tists hold conferences to share their knowledge. The
allow the instructor to see and assist each group. teacher tells the class they will now participate in a

science conference.

4. The students are to work as a group to collect
their information and observations, but each student Have each group present and discuss their findings
needs to record data individually. Instruct students to to the class. The teacher explains that scientist like
complete the following activities at their tree: to really understand not only what was discovered

) but also how it was discovered. They like to ask

* Make a bark rubbing questions. At their conferences, scientist will ques-
* Draw the leaf tion each other about methodology, data collection
* Draw the fruit (if present) techniques, and recording methods, as well as find-
* Draw the flower (if present) ings. Encourage questions during and after each
* Measure and record circumference of tree presentation.
* Record evidence of and number of birds found in the

tree
e List animals seen or clues of animal activity dis-

covered around the tree. (Clues may include nut

remnants; footprints; guano piles; rubbed, drilled

or eaten bark; enlarged cavities;

oak galls; holes

or leaf-miner

designs on

leaves; descrip-

tions of old or

new bird/squirrel

nests; size and

color of egg

shells, etc.)
* Write the scientific

and common

name of the tree

obtained from their

field guide book

[
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CLOSURE: Today we had a glimpse of what it is like
to be a scientist. We used field guides and our senses
to make accurate observations of selected trees. We
learned how to keep a scientific notebook and how to
share this knowledge with others. Through these meth-
ods we learned about some of the trees found in and
around Mammoth Cave National Park.

EVALUATION: Teachers are able to evaluate each
student's involvement and participation within their indi-
vidual group and during the class science conference.
Teachers are able to evaluate each student's ability to
follow directions and complete all components of the
assignment by looking at the completeness of their sci-
entific notebooks.

EXTENSIONS:

1. Perform a forest density study.
2. Approximate the height of the trees studied.

3. Create a scientific notebook of trees found around
your school or home.

4. Create a scientific notebook of plants found around
your school or home.

*NOTE: Kentucky Forest Trees: How to Know Them (FOR-1)
by Dr. Deborah B. Hill and Diana L. Olszowy can be obtained
from the University of Kentucky, College of Agriculture, Coop-
erative Extension Service, Lexington, Kentucky for a nominal
fee.
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PL-M-3.3.2

PL-M-3.1.5

SC-M-3.5.3

SC-M-3.5.2

SC-M-3.5.1

SC-M-3.4.1

SC-M-3.2.1

WR-M-1.4

CORE CONTENT

Improving environmental conditions (e.g., air and water quality) and preserving natural resources
impact personal and community health.

Environmental issues (e.g., pollution) should be considered when making consumer decisions (e.g.,
recycling, reducing, reusing).

For most ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight
is transferred by producers into chemical energy through photosynthesis. That energy then passes
from organism to organism in food webs.

Populations of organisms can be categorized by the function they serve in an ecosystem. Plants

and some microorganisms are producers because they make their own food. All animals, including
humans, are consumers, and obtain their food by eating other organisms. Decomposers, primarily
bacteria and fungi, are consumers that use waste materials and dead organisms for food. Food webs
identify the relationships among producers, consumers, and decomposers in an ecosystem.

A population consists of all individuals of a species that occur together at a given place and time. All
populations living together and the physical factors with which they interact compose an ecosystem.

Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations. Biological adaptations include changes in structures, behaviors, or
physiology that enhance survival and reproductive success in a particular environment.

All organisms must be able to obtain and use resources, grow, reproduce, and maintain stable internal
conditions while living in a constantly changing external environment.

Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* letters

* speeches

¢ editorials

¢ articles in magazines, academic journals, newspapers

* proposals

* brochures

» other kinds of practical/workplace writing.

Characteristics of transactive writing may include :
e text and language features of the selected form
e information to engage/orient the reader to clarify and justify purposes
e ideas which communicate the specific purpose for the intended audience
e explanation and support to help the reader understand the author's purpose
* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
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MOTH CAVE
ONAL PARK

DO OR DIE

SUBJECTS: Science, English/Language Arts, Health

GRADES: 6-8

DURATION: 2-3 class periods

GROUP SIZE: One class of 25-30 students (or less)
SETTING: Indoors

KEY VOCABULARY: adaptation, trogloxene, troglobite,
trolophile

ANTICIPATORY SET: Today we are going to learn how
cave animals adapt to the environment in which they live.

OBJECTIVES: The students will be able to: 1) list what
they already know about a specific cave animal; 2) list
what they want to know about a specific cave animal; 3)
list what they learned, after conducting research, about a
specific cave animal.

MATERIALS: pen or pencil, KWL Chart Worksheet.

BACKGROUND: From the beginning, thousands of ani-
mals and plants have evolved, lived, reproduced and
died. Species disappear if they are not able to adapt

to our ever-changing world. Fire, flood, drought, earth-
quakes or changes in climate may alter an environment.
If plants and animals are not able to adjust or flee the
area in which the hazard is taking place they may even-
tually disappear or become extinct.

When change occurs in the environment, individual char-
acteristics of a species may help or hinder the survival of
an entire population. If a characteristic is beneficial, the
species survives the changing situation and passes on
the genetic code to assure the survival of its offspring.

If the plant or animal is hindered by a particular char-
acteristic, the species must either change or face pos-
sible extinction. The best known example of a species
that was not able to adapt to a changing world is the
dinosaur. Organisms able to cope with stress over time
are the ones that tend to survive.

Adaptations to a changing environment can take varying
amounts of time to occur. Some adaptations happen
quickly. The immunity of insects to pesticides is one
example. Other adaptations can take thousands of gen-
erations or even millions of years to occur. The loss of
eyes by true cave dwellers (troglobites) is an example of
a slow adaptation.

Cave animals are masters of adaptation. Some species
living deep within a cave are often white or pink and blind
or eyeless. These cave-adapted species have been iso-
lated from the surface environment for many thousands
of years. They have lost the ability to produce pigment in
their skin or outer layer of the body, as well as the ability
to produce eyes.

Cave animals often have intriguing differences in their
biology. Sensory structures (other than eyes) often are
more developed in true cave animals than in similar spe-
cies that have never lived in a cave habitat. Often their
antennae and legs are much longer than their above
ground counterparts and their metabolism has slowed
down considerably as an adaptation to the extremely
nutrient-poor environment of a cave.
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PROCEDURE:

1. The teacher explains that there are three categories
of animals that live in caves. They are troglobites,
troglophiles, and trogloxenes.

, T-——— .. Troglobites are true cave
———= . i
c Py _dwellers. These animals
e L live their entire lives in

caves. They are found nowhere
else! They usually lack skin pigment and are
blind or eyeless. In the Mammoth Cave area, troglo-
bites include the eyeless crayfish (Orconectes pel-
lucidus), the northern cavefish (Amblyopsis spelaea),
the southern cavefish (Typhlichthys subterraneus),
the Kentucky Cave Shrimp (Palaemonias ganteri
Hay), an aquatic isopod (Asellus stygius), amphipods
(like Stygobromus exilis or S. vitreus), blind cave
beetles (Neaphaenops tellkampfi), and the blind
cave harvestman (Phalangodes armata), among
others.

Troglophiles are called cave lovers. These animals
live in caves or in places on the surface that are
dark and damp like caves. These animals are able to

""" —_ .
—- - Cl
dn

_J'J*. -'-'.

complete their entire
life cycle in a cave
or in suitable habi-
tats on the surface.
Examples include
the cave salamander (Eurycea lucifuga), a surface
crayfish (Cambarus bartoni), some amphipods
(Crangonyx sp.), sculpins (Cottus carolinae), and the
spring cavefish (Chologaster agassizi).

Trogloxenes are cave visitors. These animals live
only a part of their lives

in caves. Most trogloxenes S

leave the cave to find their b J{ﬁ
food. All trogloxenes have " LR E T

eyes and use them to spot Lt

predators and to locate food. Bats &
(including the big and little brown bats,

Indiana bat, gray bat, eastern pipistrelle), camel
crickets (Ceuthophilus gracilipes), the common cave
cricket (Hadenoecus subterraneus), and pack rats
(Neotoma pennsylvanica), are found in Mammoth
Cave National Park.

-
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2. The teacher explains to the students that the class
will be divided into three groups. Group one will
investigate an animal from the troglobite classifica-
tion, group two will investigate an animal from the
troglophile classification and group three will investi-
gate an animal from the trogloxene classification.

3. The investigation will begin by making a KWL chart.
See example below for bats.

4. Each group of students will decide which animal in
their classification they will investigate. Note: Teach-
ers may want to divide the class into six groups
instead of three if they feel the groups are too large.

5. Using the chart, each group will list what they know
about their animal choice. One person will need to
act as the recorder.

6. Using the chart, each group will make a list of ques-
tions about what they want to know about their
animal choice.

7. Students will use various reference books, science
text books, the internet and other reference tools to
answer questions and gain knowledge with regard
to their animal choice. Using the chart, information
learned is recorded in the What We Learned column.

8. Each group will appoint a spokesperson (or persons)
to report to the entire class what they learned about
their chosen animal.

CLOSURE: Today we have taken a close look at cave
animals and their ability to adapt to the harsh environ-
ment of the totally dark world of a cave. By conducting
this investigation we have learned that if an animal is
not able to change it stands a good chance of becoming
extinct. Only those animals that are able to adapt or
adjust to the ever-changing world are able to survive.

EVALUATION: The teacher is able to evaluate the stu-
dents through participation within their small groups, by
looking at their charts, and by listening to group discus-
sions and reports.

EXTENSIONS:

1. Using information learned from this lesson students
could create an imaginary animal that possessed the
same or similar adaptations as cave animals.

2. Use the same KWL chart method to investigate other
animals or plants.
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KWL CHART WORKSHEET

K —What we know W — What we want to know L — What we learned
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CORE CONTENT

SC-M-3.5.4 The number of organisms an ecosystem can support depends on the resources available and abiotic
factors (e.g., quantity of light and water, range of temperatures, soil composition). Given adequate
biotic and abiotic resources and no diseases or predators, populations (including humans) increase
at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of
populations in specific niches in the ecosystem.

SC-M-3.5.3 For most ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight
is transferred by producers into chemical energy through photosynthesis. That energy then passes
from organism to organism in food webs.

SC-M-3.4.2 Extinction of a species occurs when the environment changes and the adaptive characteristics of a
species are insufficient to allow its survival. Extinction of species is common; most of the species
that have lived on Earth no longer exist.

SC-M-3.4.1 Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations. Biological adaptations include changes in structures, behaviors, or
physiology that enhance survival and reproductive success in a particular environment.

RD-H-4.0.10  Follow the sequence of information.

RD-H-4.0.9 Apply the information contained in practical/workplace materials.

RD-H-4.0.8 Identify essential information needed to accomplish a task.

RD-H-2.0.13  Analyze the content as it applies to students’ lives and/or real-world issues.

RD-H-x.0.6 Paraphrase important parts of a passage.

RD-H-x.0.1 Locate, evaluate, and apply information for a realistic purpose.

RD-M-4.0.13  Explain how organizational patterns and/or text features (e.g., pictures, charts, graphs, format) relate
to the content of a practical/workplace passage.

RD-M-4.0.12 Identify the sequence of activities needed to carry out a procedure.

RD-M-4.0.11 Locate and apply information for a specific purpose (e.g., following directions, completing a task).

RD-M-2.0.14  Summarize information from a passage.

RD-M-2.0.13 Identify supporting details and explain their importance in a passage.

RD-M-2.0.12  Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence)
to understand a passage.

RD-M-2.0.11  Use text features (e.g., lists, charts, graphs, tables of contents, indexes, glossaries, captions, dia-
grams, headings) to understand a passage.

RD-M-x.0.10  Connect information from a passage to students’ lives and/or real-world issues.

RD-M-x.0.9 Reflect on and evaluate what is read.

[
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RD-M-x.0.7
RD-M-x.0.6
WR-M-1.4

CORE CONTENT

Skim to get the general meaning of a passage.
Scan to find key information.

Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In
transactive writing, students will write in a variety of forms such as the following:

* |etters

* speeches

* editorials

» articles in magazines, academic journals, newspapers
* proposals

* brochures

» other kinds of practical/workplace writing.

Characteristics of transactive writing may include :

e text and language features of the selected form

e information to engage/orient the reader to clarify and justify purposes

e ideas which communicate the specific purpose for the intended audience

* explanation and support to help the reader understand the author's purpose

* well-organized idea development and support (e.g., facts, examples, reasons, comparisons,
anecdotes, descriptive detail, charts, diagrams, photos/pictures) to accomplish a specific purpose
» effective conclusions.
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SUBJECT: Science, Social Studies, Government,
English/Language Arts, Health, Physical Education, Con-
sumerism

GRADES: 6-8

DURATION: One class period of 40-60 minutes
GROUP SIZE: One class of 25-35 students
SETTING: Indoors

KEY VOCABULARY: Headline, fact, opinion, editorial,
speleothem

ANTICIPATORY SET: Headlines are written to catch the
reader's attention and to develop an interest in the article
it is describing. Today we are going to review several
articles and their headlines to determine what is fact and
what is opinion!

OBJECTIVES: The students will be able to: 1) review
several newspaper articles and determine whether infor-
mation is based on fact or opinion; 2) write a statement
in defense of or against a view using information given in
the articles; 3) develop an editorial based on the articles
read in this lesson.

MATERIALS: Copies of three newspaper articles and
one editorial for each group, Fact or Opinion Activity
Sheet, For or Against Cards, pen or pencil.

BACKGROUND: Newspapers are excellent teaching
tools. They often provide information on real life situa-
tions leading to interesting discussions in the classroom.
For this lesson we have selected four articles from spring
and early summer of 1996 that relate to the break-in

and damage of speleothems in Floyd Collins' Crystal
Cave. (Speleothem is the collective term for all cave for-
mations-stalactites, stalagmites, gypsum, etc.) Crystal
Cave is one of many caves in Mammoth Cave National
Park that is no longer used for commercial cave tours.

It is located several miles from any of the main roads.

In 1996, three vandals broke into the cave on several
occasions removing hundreds of pounds of speleothems,
rocks, and a few artifacts. This was a serious federal
offense. The men were arrested and tried in federal court
where they pled guilty. This break-in encouraged local
authorities to up-hold a 1988 Kentucky law stating it

was illegal to sell cave formations. This case focused

on many local rock shops and influenced the way they
continue to conduct business.

Readers expect newspaper reporters to give the facts
needed to understand the events taking place around
them. Facts answer the questions: who, what, when,
where, why and how. Opinions are based on and involve
our emotions. Opinions can include words such as good
or bad, may include complaints or praise, or may focus
on the way we feel about a situation, person, event or
word. Opinions may be based on a fact, but opinions
add more than the information concerning who, what,
when, where, why, or how the situation unfolded. Facts
are expected in newspaper articles and opinions are
often expressed in editorials and/or commentary col-
umns. Is this always true?

With the articles included in this lesson, it is hoped

that students will be able to distinguish between what

is a factual statement and what is opinion. Because
these articles are dealing with natural resources that are
irreplaceable and difficult to price in dollar amounts, they
tend to include information from both realms.
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PROCEDURE: CLOSURE: What often makes news is an event that

provokes the feeling of being either for or against a situ-

1. The students are divided into groups of three. The ation. Because we have the ability to feel and think,
teacher gives each student a copy of the Fact or opinions often mix with fact in many news events. This
Opinion Activity Sheet and gives each group one set causes us to become involved in the issue. As a good
of the three newspaper articles. The teacher instructs reporter our goal is to be as objective as possible con-
each student within the group to read one of the articles  cerning the information we are reporting. Editorials are
and complete the first part of their activity sheet. a different story. The writer of an editorial will purposely

. . . . draw in people's emotions to sway their opinion.

2. Students summarize and discuss each article within
their group. EVALUATION: The teacher is able to evaluate the stu-

3. The teacher cuts the "For" and "Against cards apart dents by re_vie_wing activity sheets, class discussion, and
(cards are included in the lesson) and places them student editorials.
in a small container, making certain there is at least
one card for each student. EXTENSIONS:

4. The teacher has each student select a card from 1. As a follow-up activity the students could write an
the container. If the student draws a "For" card editorial on a topic affecting their school at the cur-
he/she will write a statement supporting the sale of rent time. This topic might also be a resource-related
cave formations in local rock shops. If they draw an issue.

"Against" card they will write a statement in support

of %anning the salz of cave formations in local rock 2. Have the students watch a half-hour NEWs program

shops. Students should use information from the gnd recorq the nun_wber of facts and opinions stated

articles to support their assigned viewpoint. in a ten minute period. For the remainder of the
broadcast the students could note how many of the

5. Class members can share their statements if they stories were presented to get people emotionally or
choose to do so. The teacher asks the students to intellectually involved.
find a classmate with the opposite opinion. These .
two students then compare their statements. Is the 3. The stu_dents _COUld resegrch how another environ-
statement they wrote a fact or an opinion? Is their mental issue is reported in a newspaper or maga-
statement based on facts or opinions? zine. Thgy could answer the same quest_lons about

these articles as they did for the cave articles.

6. The teacher may ask the students to think, but not
voice, a response to the following questions: Do you
agree with the card you drew? Did that make it
harder or easier for you to compose your statement? _;_1_'

If you were a lawyer and it was your assignment to ;-:__é
take this to court, could you defend your position or = -?;:'
would you turn down the case? ﬁff‘.-:‘

7. The teacher passes out copies of the editorial. The ! |
students read the entry. Does this article have any |
common themes with the earlier articles? What are '
they? The class lists the common themes on the
board. The teacher asks the students to finish their
activity sheet by writing an editorial using the title,

“Placing a Price on Our Nation's Natural Resources.”
Do they agree that someone can place a value on
air, water, rocks, plants and animals? Why or why
not?

8. The students are invited to share their editorials.

[
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FACT OR OPINION ACTIVITY SHEET

1. Statement: 2. Write an editorial:

a. Using the information found in your article, Write an editorial using the title, Placing a Price

write a statement expressing your point of view. | on Our Nation's Natural Resources. (Use a

(Use a separate piece of paper or the back of separate piece of paper or the back of this

this page if necessary.) page if necessary.)

b. Identify the statements from your article and

label them as either "fact" or "opinion"“.

[ °
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"FOR” OR "AGAINST” CARDS

FOR AGAINST
FOR AGAINST
FOR AGAINST
FOR AGAINST
FOR AGAINST
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ARTICLES

THE COURIER-JOURNAL » = SUNDAY. NOVEMBER 30, 1997

EDITORIALS

Getting serious

; W FEDERAL deci-
sions last week can be
counted &3 break-

throughs in the effort .

o preserve our natural heritage.

¢, announced by Interior
Secretary Bruce Babbitt, will
ban most cars from Yosemite,
Zion, and Grand Canyon nation-
al parkes, where visitors will be
brought to the natural wonders
by bus andfor light rail.

bray, as they always do, aboul
the government's “taking™ of as-
sets, And, given our tradition of
placing property rights before
comminity concerns, it's Lihe]:,l
that some of them will be &nli-
tled 10 relief. In the meantime,
;]-mug;:. it's g‘:}nd to s&e the pub-
ic win one for a change, u
there in Maine. g
The prospect is even better
for progress against overcrowd-
ing, vandalism, polluted air and

The other, made by the Feder-  dirty water in the 367 units of
al Energy Reg- our  national
ulatory Com- T R T park systeen,
Ithe . Gl ioucstion i) | tigier
moval of & pri- [ lezanfsandc I.'OC]'LS 'l new  user
vate, 160-year- | Fh i charges,
old BC- which we have

fric m, 5o
that striped
bass, stur-

cautiously en-
dorsed, are
not enough, as

geor, Atlantic the Clinton
salmon  and Administra-
herring  can tion 15 tacitly
spawn in & 17- acknowledg-
mile strefch of ing. Mothing
Maine's Hen- short of an
nebec River, outright auto

. The Clinton Administration is
on the right track. The mmgu;o-
mise of America's most cher-
shed places by processions of
furme-belchi autos, pick-ups
and RE¥s can't be tolerated for-
ever. Aand the private appropri-
ation of public streams
shouldn't be treated as a perma-
nent right.

Tha public’s attitude in such
matters is easy to predict. Few
will complain about the elimina-
tion of car exhaust from our
mast sensitive parklands. And
while Edwards Manufacturi
Co:will challenge the dam deci-
slon in court, Mew England's en-
vironmentalists  are  elated,
They've wanted the thing torn
down for years.

Eoth decisions have broader
implications.

n the next 15 years, the anear-
gy commission will be able to
reconsider the licensing of 550
dams across the country.. Natu-
rally, the private interests will

han will prevent the most popu.
lar parks from suffocating.

It's not a question of plants
and rocks being more imporiant
than people, It's & matter of pre-
serving the experience that
draws people to the parks in the
first place.

Each site is unique. More than
15 million come to Golden Gate
Mational Recreation Area each
year, to see the spectacular Paclf-
it headlands that are within sight
of downtown San Francisco.
challenge thers is somewhat dif-
ferant the one that park offi-
cials confront at Big Cypress
swamp in Florda, which only a
couple of hunﬂrﬁﬂnéhnumd visi-
tors manage o BVERY YEAr.

Thers 15 no one snlug;]al. But
all of these public assets must be
managed pro-actively, and wisely.

For Kemtuckians and Hoosiers,
the issue is not just the fate of
places like Mammaoth Cave and
the Indiana Dunes. All of the na-
tion's parks belong to all of us.

Copyright © 2001 Courier-

Journal & Louisville Times

Co. Reprinted with permis-
sion.
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3 plead guilty to destroying
ave in theft spree

Crystal C

By CYNTHIA EAGLES
Staff Writer

MAMMOTH CAVE NATIONAL
PARH, Hy. — The damage to the
cave that was once the resting place
of Floyd Colling i3 extensive: Entire
sheets of anwEu born away, pows

de iles of crushed gypsum
_w_“wn__."_. the cave floor, and nm_u.ﬂn_...__.qw.

lacy belictites snapped clean from B

their roots and missing.

And om an outer wall, in bold [

ina

white paint, rwo names m._"..
copmer: “Lean R and “Tony H
Yesterday, ‘Wendell Lean Revn-

olds, 18, of Munfordville, ._,_._..EMH__ £

Wi Hawkins, 23, of Radcliff,

Anthony Dale Stinson, 23, alse of |
Winbordville, pleaded gailty to feder- =
al charges that they destroved Crys-

fal Cave at Mammoth Cave Mational
Park when they stole cave [lorma-
tions from it last spring.

Reynolds and Hawkms now face
maximam sentences of 35 years in
afederal prison, plus  lines  of
$750,000 each. In addition, Stinson
admirted that he stole two clay
mazks of Colling and his brother,
Homer. He could be sendenced o a
tolal of 45 years in prison, plus 2 $1
millien fine.

Sentencing was set for May 23

The three admitted to U.S. DHstrict
J Thomas B. Russedl that from
Aprl o June they made repeated
treps “'in the dead of night,” as the
indictments charge, tunneled under
an entrance gate and hauled owt S00
pounds of “cawe rocks” in duffel
bags. Baszball bats were their tools

&

of chivice.

“Some of them we broke, and
some of them were loose,” Heynolds
told the judge yesterday.

“WWe the rocks inside duffel
bags and carried them out,” Stinson
said in cour.

I stealing the formations, the van-
dals aqmmﬁ the heavy rocks up and
down sfeep cave paths, then ol

b ueezingthrough a m hole
_._m Huﬂ :.pm_ﬁu __nnmma...__u.__m and aboul
two feet deep bo out. Then they

lugged the heavy ancther male
o their vehicles.
Crystal Cave “is trashed for eterni-

ty,” said Randy Ream, the assistant
L5 attorney who prosecuted the
case.

The Mational Park Service estimat-
ed they damaged roughly 2 mile in
one passage, and rumed a quarter-
mile of another. A tour for reporters
yesterday revealed that the vandals
pulled away entire sheets of m
alo some  passages, and took
_..___.z_wﬁ sactions of the lacy formations
krwm as heliclites,

Related to stalactites and stalag.
mites, the familiar cave “icicles,”
helictites grow in curlicuss that defy
gravity and . Damage to the
cave was put 3t 3270,000 by the gow-

1 emment.

Ream eaid the trio peddled their
cache to rock and souvenir dealers

that line the enirance roads to the

ark, For all their effors, they got
100 or less, Ream said.

Federal investigators confiscated
the bwory but did not arrest the shop
owners, Heam sald ke couldaT prove
that the shop owners knew the for-
mations came from the park.

The vandalizm enraged the execu-
tive director of the American Cave
Conservation Association, Daved Fos-
ter, who criticized the Mational Park
Service for belng slow to install a
hefter gate ab thecave, and the Mam-
math Cave area rock shops, for -
nerng a8 1988 state law that bars t
sale of “spelectherms,” as cave for-
mations are lormally kaowe.

However, Foster achnowledged
that it's endy a misdemeanor to sell
the rocks, and has been a low prior-
ity to law enforcement.

See THREE
Page 3, col. 4, this section

Three admit
cave damage

Contlaued from Page B |

His criticism of the park serdce’s
protection of Crystal Cave was ech-
oed by Caral Colling, whose hosband
i a greal-neghew to Floyd,

Vickie Carsom, a Mational Parf
Service  spokeswoman, responded
that the park service has a new cave
gFate-building program  uwnder ,
She alse saad the park service ::..H._m_.”..
patroks and survedllanee 1o watch cave
entrances, and also relies on tps from
neighbors,

In 1925, while trying 1o find 2 new
entmance te Crystal Cave fhat would
be clozer i the main highway — and
thus lure more tourists — Floyd Col-
lins became trapped and died in what
is now known as Sand Cave, Croystal
Cave became known as Flayd Calling’
Crystal Cawe, It closed in 1%6] when
the mational park serdce bought B

Copyright © 2001 Courier-
Journal & Louisville Times
Co. Reprinted with permis-
sion.
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Stemming thefts of thmclw cave treasures
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¢ CORE CONTENT

PL-M-1.1.3 Communication, cooperation, rules, and respect are important to the effective functioning of groups.

PL-M-2.3.2 Rules of behavior and fair play (e.g., accepting authoritative decisions, assessing one's own perfor-
mance level, accepting skills and abilities of others through verbal and nonverbal actions for specta-
tors and/or participants) during games are necessary.

PL-M-3.3.2 Improving environmental conditions (e.g., air and water quality) and preserving natural resources
impact personal and community health.

RD-H-x.0.7 Formulate opinions in response to a reading passage.

RD-H-x.0.6 Paraphrase important parts of a passage.

RD-H-x.0.1 Locate, evaluate, and apply information for a realistic purpose.

RD-H-4.0.8 Identify essential information needed to accomplish a task.

RD-H-2.0.13  Analyze the content as it applies to students' lives and/or real world issues.

RD-M-x.0.10  Connect information from a passage to students' lives and/or real world issues.

RD-M-x.0.9 Reflect on and evaluate what is read.

RD-M-x.0.8 Make predictions, draw conclusions, and make generalizations about what is read.

RD-M-x.0.7 Skim to get the general meaning of a passage.

RD-M-x.0.6 Scan to find key information.

RD-M-x.0.1 Identify an author's purpose in literary, informational, persuasive, and practical/workplace materials.

RD-M-4.0.11  Locate and apply information for a specific purpose (e.g., following directions, completing a task).

RD-M-3.0.17 Identify bias and/or misinformation.

RD-M-3.0.15 Identify the argument and supporting evidence.

RD-M-3.0.14  Distinguish between fact and opinion.

RD-M-3.0.13  Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence)
to understand a passage.

RD-M-3.0.12 Identify an author's opinion about a subject.

RD-M-2.0.13  Identify supporting details and explain their importance in a passage.

RD-M-2.0.12  Apply knowledge of organizational patterns (e.g., cause and effect, comparison, contrast, sequence)
to understand a passage.

SS-M-4.4.3 The natural resources of a place or region impact its political, social, and economic development.

WR-M-1.4 Transactive writing is informative/persuasive writing that presents ideas and information for authentic
audiences to accomplish realistic purposes like those students will encounter in their lives. In transac-
tive writing, students will write in a variety of forms.

[
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GREER

i‘JEEETATIEH‘I AND WATER [ FEEGLGG"I’ POTPGURR|

j | LATIN

SUBJECTS: Science, Social Studies, Math, English/
Language Arts, Foreign Language

GRADES: 6-8

DURATION: One class session

GROUP SIZE: One classroom of 25-30 students
SETTING: Indoors

KEY VOCABULARY: Organic Act, mandate, protect,
provide, aquatic, groundwater, watershed, runoff, tribu-
tary, spring, sinkhole, karst, Sinkhole Plain, pit, dome,

vertical shaft, carbonic acid, pollution, scientific investi-
gation, science conference, natural resources, canopy,

adaptation, subterranean, troglobite, troglophile, troglox-

ene, herbicide, biologist, centipede, prefix, suffix, lime-
stone, sandstone, historic, cemetery, carrying capacity

ANTICIPATORY SET: We have been studying about
Mammoth Cave and the unique karst region of south-
central Kentucky. Today, as a review, we are going

to have a quiz game competition. How many of you
have ever watched, or are familiar with, the game show
"Jeopardy"?

OBJECTIVES: The students will be able to answer ques-
tions on a variety of topics from Mammoth Cave cur-
riculum activities, culminating with one final question.

MATERIALS: Chalk or dry erase markers, Category
Cards, Question Cards, Questions & Answers
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BACKGROUND: Previous material from the Mammoth
Cave curriculum has focused on the protect and provide
mandates of the National Park Service and on ways

that a balance between these two concepts is constantly
juggled at Mammoth Cave National Park. Protection of
the groundwater resources depends upon understanding
the unique Karst geology found within the Sinkhole Plain
area of south-central Kentucky. This unique geology
presents special challenges to some of the life forms
found in the region, especially to those creatures living all
or part of their lives in caves. An understanding of these
natural resources and possible hazards can assist com-
munity planners in making the best decisions in regard
to expansion. This understanding can help officials (city
council members, magistrates, etc) as well as citizens
protect natural and cultural resources and still provide for
the economic, social, health needs and other concerns of
its residents and visitors.

In order to understand their resources, community lead-
ers and scientists must first learn as much as possible
about the plants, animals, and geology of their region.
Students practiced various scientific methods of investi-
gation for both natural resources (That's My Tree!) and
for historical research (Back to the Past) as they worked
with this curriculum. They learned the basis for scientific
expressions and realized that the Greek and Latin root
words used in science could help them with their scien-
tific research and with their native language skills (It’s All
Greek (and Latin) to Me!).

The caves that draw visitors from around the world can
create conflicts for national park and community man-
agers as they attempt to protect the special features

that lure visitors - sometimes beyond the capacity of

the resource! In the lesson, Mammoth Math, students
learned the importance of using statistical data in making
these decisions. And from Making Headlines, students
learned to gather their information carefully as they prac-
ticed sorting facts from opinions.
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PROCEDURE:

1.

Prior to class the teacher should choose any five
Sum(it)-Up Category Cards. These should be taped
in a line across the top of the board or other area
easily seen by the students. Tape five numbered
cards, in numerical order from one to five, under
each category. The teacher may wish to tape or
write the question on the back of the card prior

to hanging or they may elect to simply read the
corresponding question as the students choose the
category. Note: Additional questions and/or catego-
ries may be added if the class has more then 25
students.

The teacher asks: Are you familiar with the game
show "Jeopardy?" After dividing into teams, team
members will take turns answering questions on
topics they have studied. These topics focus on
caves and the south-central Kentucky area.

Divide the class into three teams. Station each
group in separate areas of the room.

The teacher explains that each team will send one
student at a time to the front of the room to write
their answer on the board. In order to score, stu-
dents must write their answer in the form of a ques-
tion.

Send the first rotation to the board and have the
three student contestants pick up a piece of chalk or
a dry erase marker. Team one picks the category.
The first question is read. (Questions and answers
for each category are found on the Questions &
Answers Sheet. Some alternate, correct answers
are also given.) The first of the three "contestants"
to correctly write the answer in the form of a ques-
tion, put the chalk/marker down, and turn around
and face the class gets the points.

The next player from each team now goes to the
board for the second question.

This process is continued until all the questions are
answered. Like the television program, the winning
team selects the next category. But in this version,
contestants do not select the level of the question.
They will just answer each question in order.

8. All questions are worth the same point value (100
points) but questions will increase in difficulty as the
category progresses.

9. After all the questions are exhausted, the final
Sum(it)-Up topic will be read. Teams vote on a final
Sum(it)-Up representative. Each team will decide
on the number of points to wager. Use the same
procedure as above in asking the question, but this
round is worth double points for correct answers.

CLOSURE: We have reviewed the topics we have been
working on. Prizes include -- Mammoth Cave knowl-
edge, the challenge of competition, and the thrill of vic-
tory!

EVALUATION: The teacher is able to evaluate the stu-
dents through observation, points earned, and each stu-
dent's participation.

EXTENSIONS:

Have the students create questions to use in a second
game.
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QUESTIONS & ANSWERS

CATEGORY: CAVE LIFE: "Location, Location, Loca-
tion"

1. Inthe darkness of a cave, animals can not rely on
their sense of sight. Name three other senses these
animals might rely upon.

What are touch [feeling], smell, and hearing?

2. These are elongated to assist animals in dark caves
to "feel".

What are antennas?

3. Bats aren't blind, but they use this to "see" in the
dark.

What is sonar? [echolocation]

4. These aquatic cave animals have no eyes. Their
name reflects this inability to see.

What are blind cavefish? [eyeless crayfish]

5. These creatures live their entire life in a cave. They
are true cave dwellers.

What is a "troglobite?"

6. As a cave visitor, people and bats would be classified
as this.

What is a "trogloxene"?

CATEGORY: GEOLOGY: "Rock-n-Roll"

1. This stone was deposited by an ancient sea.
What is limestone?

2. This rock forms the protective "roof" over Mammoth
Cave.

What is sandstone?

3. These are found where underlying rock layers have
collapsed to form depressions.

What are sinkholes?

4. This is the name of the rolling plain found in south-
central Kentucky, near Mammoth Cave National
Park.

What is the Sinkhole Plain? [Karst; karst topogra-
phy]

5. Caves are formed when the carbonic acid found in
water does this to limestone rock.

What is dissolves?

6. Thisis an area of land that collects rainwater and
melted snow as it drains to the lowest point. HINT:
Don't shed a tear if you're wrong.

What is a watershed?
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QUESTIONS & ANSWERS

CATEGORY: POTPOURRI: "In the 'C"

1. A subterranean cavity full of life, history, and wonder.
What is a cave? [Mammoth Cave]

2. Aninsect commonly found in a cave.
Where are cave crickets? [cave beetle]

3. The living visit this place to honor and learn about
the people who lived before.

What is a cemetery?

4. A meeting of scientists where they present and dis-
Cuss new research.

What is a (science) conference?

5. They are found deep within the cave in an aquatic
habitat.

What are blind cavefish? [eyeless crayfish]
6. Created by tree tops competing for sunlight.
What is a canopy?

7. The maximum number of people that can go in the
cave each day.

What is capacity?

8. To preserve, to protect, to avoid destructive use of
natural resources, to maintain a constant environ-
ment.

What is conserve?

CATEGORY: WATER: "Water, Water Everywhere"

1. Underground it's the Echo River. Above ground it's
called this.

What is the Green River? [Echo River Spring]

2. This finds holes and cracks in the rock as it moves
over the ground.

What is water?

3. It carries toxins from farms, highways, and the rail-
road to the ground water.

What is runoff? [water; sinkhole]

4. When this floods it carries needed nutrients to under-
ground organisms for food.

What is the Green River?
5. These are mini rivers that feed into larger ones.
What are tributaries? [anastomosis]

6. This is the spot where water comes out of the ground
to empty into a surface stream or river.

What is a spring?

7. Water quickly travels down these "directional" paths
to the water table

What is a vertical shaft? [dome; pit]
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®
QUESTIONS & ANSWERS
CATEGORY: VEGETATION: "Make Like a Tree" CATEGORY: GREEK & LATIN: "Getting to the Root of
it all"
1. Below ground it was made into pipes that carried
water. Above ground it has tulip shaped blossoms. 1. This is a root word that means “cave”.
It is very straight and tall. HINT: The Kentucky state
tree. What is “troglo” ‘[speleo]’?
What is a Tulip Poplar tree? 2. The location of something (like a cave or ant nest)
that is under the ground.
2. The dominate trees in the forest of Mammoth Cave
National Park. What is "subterranean"?
What are the oak and hickory trees? 3. Tothe cave | am a true lover.
3. The journey of these fallen parts provides nutrients What is a "troglophile?"
for underground microbes. 4. In places other than national parks, I'm used to Kill
What are leaves? [decaying vegetation] pesky plants.
4. This is created by tree tops competing for sunlight. What is "herbicide"?
What is a canopy? 5. A person who studies living things.
5. A good variety of this is necessary to have a healthy Who is a "biologist"?
forest. 6. Using your Latin, name a surface creature with 100
What are tree species? [vegetation] feet.
6. Decaying leaves and water combined to create this What is a "centipede”?
chemical responsible for dissolving limestone. 7. Life that is dependent upon water.
) i
What is carbonic acid? What is "aquatic"?
o
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QUESTIONS & ANSWERS

CATEGORY: Reaching the Summit
TOPIC #1 - IT RULES

QUESTION:  The Act that
CATEGORY: MINDYOUR P's & Q's: "P'is the Word" established the National

Park Service.

1. This is a segment found at the beginning of a word. ANSWER: What is the Organic Act?

What is a prefix?
TOPIC #2 - NEIGHBORHOOD NEEDS
2. A Latin word meaning "before".
QUESTION:  The source of drinking

What is "pre-"? water in south-central

3. In the United States, these can find their ancestors Kentucky.
in cemeteries. .
ANSWER: What is groundwater?
What are people?
4. The two missions of the National Park Service. TOPIC #3 - DOWN THE DRAIN
What are to "protect” and to "provide"? QUESTION: The bowl-shaped

depression that swiftly
carries water under

What is pollution? ground.

5. This has a negative affect on the water quality.

6. An educated guess about the outcome of an experi- ANSWER: What is a sinkhole?
ment, based on data already collected.

What is a prediction? TOPIC #4- A LITTLE CHANGE

QUESTION:  This change over time
helps an animal to
survive.

ANSWER: What is adaptation?

TOPIC #5 - SCIENTIFIC RESEARCH
QUESTION:  To be certain they really
understand, scientists
ask a lot of these.

ANSWER: What are questions?
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CATEGORY CARDS

LOCATION, LOCATION,

LOCATION ROCK-N-ROLL
WATER, WATER MAKE LIKE A
EVERYWHERE TREE

GETTING TO THE

IN THE *C” ROOT OF IT ALL
P 1S THE WORD REACHING THE
SUMMIT
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QUESTION CARDS

°
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SC-M-3.5.4

SC-M-3.5.3

SC-M-3.5.2

SC-M-3.5.1

SC-M-3.4.2

SC-M-3.4.1

SC-M-2.3.4

SC-M-2.2.1

SC-M-2.1.7

SC-M-2.1.5

S$S-M-4.4.4

S$S-M-4.4.3
S$S-M-4.4.2

CORE CONTENT

The number of organisms an ecosystem can support depends on the resources available and abiotic
factors (e.g., quantity of light and water, range of temperatures, soil composition). Given adequate
biotic and abiotic resources and no diseases or predators, populations (including humans) increase
at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of
populations in specific niches in the ecosystem.

For most ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight
is transferred by producers into chemical energy through photosynthesis. That energy then passes
from organism to organism in food webs.

Populations of organisms can be categorized by the function they serve in an ecosystem. Plants

and some microorganisms are producers because they make their own food. All animals, including
humans, are consumers, and obtain their food by eating other organisms. Decomposers, primarily
bacteria and fungi, are consumers that use waste materials and dead organisms for food. Food webs
identify the relationships among producers, consumers, and decomposers in an ecosystem.

A population consists of all individuals of a species that occur together at a given place and time. All
populations living together and the physical factors with which they interact compose an ecosystem.

Extinction of a species occurs when the environment changes and the adaptive characteristics of a
species are insufficient to allow its survival. Extinction of species is common; most of the species
that have lived on Earth no longer exist.

Biological change over time accounts for the diversity of species developed through gradual pro-
cesses over many generations. Biological adaptations include changes in structures, behaviors, or
physiology that enhance survival and reproductive success in a particular environment.

The Sun is the major source of energy for Earth. The water cycle, winds, ocean currents, and growth
of plants are affected by the Sun's energy. Seasons result from variations in the amount of the Sun's
energy hitting Earth's surface.

The Earth's processes we see today, including erosion, movement of lithospheric plates, and changes
in atmospheric composition, are similar to those that occurred in the past. Earth's history is also
influenced by occasional catastrophes such as the impact of an asteroid or comet.

Global patterns of atmospheric movement influence local weather. Oceans have a major effect on
climate, because water in the oceans holds a large amount of heat.

Water, which covers the majority of the Earth's surface, circulates through the crust, oceans, and
atmosphere in what is known as the water cycle. Water dissolves minerals and gases and may
carry them to the oceans.

Individual perspectives impact the use of natural resources (e.g., watering lawns, planting gardens,
recycling paper).

The natural resources of a place or region impact its political, social, and economic development.

The physical environment both promotes and limits human activities (e.g., exploration, migration,
trade).
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