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X. Ap2endix. 

(A) The ]'iati,onal Park Service AJ?proach t,o Education: Strande. 
There are many productive w•ys in to make uae of th4: environment •• 
an educalion8l coal. One approach ia strictly lcation: tverything 
has a usme and a speci.fie way of interactfog with thtt universe. Scientists 
describing unique ob}ects use thi.a taxonomical method as a prindfd oper· 
ational procedure in their investigations. 'rhh method, howevet' 1 tuu a 
drawback for the teacher with a limited sclenti!ic background, who may not 

• know the multitude of specifiC names and conditions with te> deecribe 
the environment scientlfica.lly. 

Another way of approaching environmental study 18 through act iove1t.ig•tive, 
completely open-ended method. The teacher guides student• in their llttempts 
to discover what is present in their surroundings and to place thetr dilcov· 
erles into some kind of perspective. The advcnt4ge of thii method b it 
provides the kind of study that activates senaory awareneas and the 
student to develop creative i ;;blem-solving techniques . The diffbul.ty rests 
with the development ') f resench akille. Reeearch akilla are another tool of 
the scientific investigator, and although they would provide a good \>a.ck.ground 
in problem-solving for the student:, it takee time to develop 

The SPICE approach draws upon the advantages of both of these methods 
while eliminating the disadvantages. It incorporates both the specific and 
the investigative approaches into a third approach with which both student 
and teacher can feel more comfortable. It requiree identification and 
classification> but on modified basts. It also requires open-ended inves­
tiga tion leading to problem-solving. Yet all of its requirements can be 
taught by a teacher and fulfilled by a student who has little of the rigorous 
scientific training den\anded by t he other approaches. 

The Strand approach makes necessary " n .organiution of thinking into 
unfami.lisr patterna, which may at first be difficult. The valuable. unifying 
characteristic of the Strand approach. however, makes whatever initial 
effort may be necessary unquestionably worthwhile. 

The Strand approach uses five broad, universal concepts as a way of drawing 
the environment under a total. integrated 11umbrella" . They are known as 
the SPICE Strands because the first letter ,f each ce>ncept makes up one of 
the lettera of the word SPICE. These concepts or SLranda are: 

SIMILARITIF.S ANO VAIUET'l : Many l r. .. !,•eases and differences 
occur among 1 iving and nonliving things. A variety of functions, 
sites, and structures exist in plants and stars, rocks and 
animals. processes and people. Yet rhere are sufficient similarities 
to permit their chsaificaurn into orderly pattern&. These class­
ifications increase one's rstandiog qf this world. 

PATTERNS! Organizational patterns are kinda of structures that 
may be found in rock as as in social groups of 
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people and nuimals. Functhrnal patteriu; include traffic moveroenta 
ahd classro1.>m schtdules. Spat 1a 1 arrangemeot& are pattern• that 
often please us. Such pat t~rne ~ccur both in naturt and !o ar~ .. 
htic design. 

INTERACTION Af'lD fNTERDEPENDEHCE : Nothing exists in isolation. 
Each individual is constantly interacting with living and nonli.ving 
things: hit family, hi8 b~longings, his friends, hie world. These 
people and things also depe~d on the individ~al in order to function 
property. Thi process is continuoua (as p1rt of the life cycle) 
even after death, for dead life-forms nourish the living. 

CONt!NlJI'l'Y AND CHANGE.! Both living and non living things are con-
s l:antly cnangfog··whet:her among galaxiee and planets or \<Jith tn body 
cells and body systems. Some things remain the same in spite of 
change, Metter and energy may change in form. but they can oe"""r 
be created or deatroye~ . 

F.VOLUTtON AND ADPTATION: Over centuries and centurlea , living 
and nonliving things alter and develop tn the proce88 called 
evolution . Probably the greatest number of changei over the 
longest pe:lods of time come about in order to enable an organie~ 
to adapt to the environment. Hereditary factors then preserve 
the continuing elements. The charactetistica that enable the 
organism to adapt best (for example, the best food f inderJ are 
apt to be the traits passed on from generation to generation, thus 
ensuring survival of the species . 

Similarities and varietr means the simple i·ecognition of each organic and 
inorganic thing. A classification is derived l>y noting similar characteristics 
in distinct objects. Once a classtf· ca t ion is made, an object 1 s Patterns 
can be identified . What is Lhe nature of its design? Of ita function 
(what does it do)? Of its orRanization? The functional paltern leads 
directly to Interaction and Interdependence. How does the specific variety 
interact with air, water, earth, (other} populations? As it Continue& ~o 
Change, it is constantly undergoing Evolution and Adaptation, according to 
how it fits into the Pattern of exietence. If a aubsrance does not ad~pt 
in its present form, it Evolves, through Co t :.. nuity a~d Change, into a 
new Varlety, with a ne~ Pattern of Interaction and Interdependence. 

Using these large concepts, or Strands, '~;Jt: chers who have had no particolat· 
scientific or ecological training can instruct or guide students toward 
op~n-ended, purposeful activit i es . Th~ scope of the Strands cao be focused 
on the specific At almost any lev~l of detatl or sophistication. Within 
the Strands there is a synthesis l) f' environment·al relationships. This 
synthesis makes the Strands appU.:r l e to the wide range of disciplin~a 
within the school pr0gram, yet the ::itrands provide a tool for study that 
can be specifically related to the n1ost widely d Hfering ecological situations. 
For example, Pattern• can be applied to the arrangements of beach fauna 
(biology). mountain ecology (natural history), oi- people living in an urba n 
area (social sciences) . 
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Tedchers should think of themselvea as cat•lysta--permittlng th• atudents 
to develop toe answers themselves wh~never pos1ible. which will retult lo 
a greater retention of the b'11ic understandings. Once th• b.111ic Strand 
underz~andings are established ~ith the studenta, thty will continu~ to 
a~ek new examples in new environments. leading to a keen awarene11 of 
man's irieractions with rhe worl~ . 

The Strands cdn be disastrously misused. The danger inherent wlth any 
methodology ia thst the methodology can be used •• a thing in itaelf. for 
its own sake. There have been unfot'tuoate examples \'hare thf! S~randa were 
taught as a subject. instead of uaed to integrate diacipline or to understand 
proces1es. Other ti~es 1 student• were told to memoriie and parrot them like 
multiplication t,.blea. Avoid these denger1. The Strands an a framework. 
You may never have to mention them at all. Like the girder• in t building. 
they arc hidden from view. but keep everything from coll1p1ina. 

Perhaps the best thi 1 ~ abouc (he Strand• i• that student• cen use them as 
a reference pofot to interrelate the things they know, tee, and feet. in 
their own lives with all their future experience and education. It i• 
'1irly clear that the only way people achieve higher levels of understanding 
ia by understar ~ ing new idea& in terms of old ones. Otherwiae, people are 
reduced to learning information and facta without new awareness. 

There is one thing about the Strand~ never to be forgotten: the Strands 
exist simultaneously in all things at all times. You will find that while 
using the Strands, one h'reslstahly leads into the others. Often one be­
comes indistlnguishable from another. The Strands always reinforce on~ 
another . 

Thia is as it should be. In a world of process, it is in~vitable that an 
honest framework is as dynamic as th~ ~orld it views . 

(B) NEED Evaluation 
The Park EE Coordinator sendo an evaluation of each NEED camp to the school 
principal, school coordinator, and area administrative office if requested. 
Such evaluation! have proven valuable for past campst and principals and 
school coordinators have cv1tinual.ly requet.t~d them. An evaluation is simply 
a tool to help future camps. Likewi1e, the park welcomes and encourages 
reciprocal evaluation of its performance . Many of the idQaS in this 
guide have come from old evaluations anu o~tlines of pre· and poet-eite 
activities submitted by schools. The following ia a copy of the form the 
park will use to evaluate a NEED ca.mp. · 
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EVALUAT!ON CR!TERlA FOR NEED SCHOOLS 

1. Understanding of the N'EED Program philosophy, goala, objectives, 
and requirements. 

2. Implementation of school-conducted portion of NEED Program. 

3. Propos~d schedule of activities s~bmitted to park four 
weeks in advance. 

4. Pre~&ite preparation for campout; outline of matet'ialt 
covered submitted to park one week in advance by letter or phone. 

5. Responsibility for discipline of ~tudents by preparing them. 
ahead of time ar.d rcmainil'\g in control during campout.. 

6. Active participation by all teachers and chaperone in NEED 
activi.ties. 

7. Proper use and car~ of camping equipment. 

8. Classroom follow-up after the NEED camp; outline of post•site 
work submitted to park one month after camp by letter or phone. 

Rating Scale: E • Excellent; G • Good;F •Fair; U • Unacceptable 

COMMENTS: 

SCHOOL & ADDRE$S: NEED AREA: If STUDENTS ~ 

t IJAYS CAMPED: 

SCHOOL COORDINATOR: 
CAl1P DATE: 

PARK EE SPECIALIST PARK EE COORDINATOR 
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(C) i .;ference Materials 

* Carr, Archie Fairly . l9i3. The ~glades••Ih! Am.eric~n Wilderness . 
Time-Life Books; New York. 

Carter, Luther J. 1975 . lli Florida ~eeri•:r~i~~· · John Hopkin.I University 
Press; Baltimore. 

* Dickson, Lura I>. 19!0. EvergJ~~-:s ~ational !!..£!i. ~erland £2!. Boxa !.!12. 
Girls. Dickson's Incorporated; Seymour, Indiana.. 

* Douglas. Marjorie Stoneman. 1975. ~ Everg.1,'!,des; f:. Rivet' ~ ~· 
Mockingbird Books; Atlanta. 

* Everglades Natural History A~eociation , 1977. Evera~~dea Nati2!1!,l ~ {elide 
and tape presentation). Holiday Film Corporation; Whittier. California. 

* George. Jean C'Caighead . 1972. Everglades Wild&~id~ . U.S. Gover001e. n':: 
Printing Office; Washington, ~. C. 

Mccluney j Willian Rosa. 1971 . The Envir.orr.nental Destruction of Sou;,!: 
Florida. University of Miami Preas; Coral Gablea, ftorida. --- -

* Robertson, William Beckwith. 1959. Everglaqe~--Ih! x_m §!orx. University 
of Miami Press; Coral Gables, Florida. 

Simon, Sidney. 1972. ~!! Clarification. Hart Publishing Compcrny; New York. 

* Tebeau, Charlton W. 1968. ~ .!!! !!:_~ !_v_er5lades. University of Miami Press i 
Coral Gableat Florida. 

Van Matre. Steven. 1974. Acclimatization. ~imati,zing, Ameri.can 
Camping Aut...: iation; Martinsville, :;:,.;'fi i:lna. 

* Available from the Everglades Natural History Association; Everglades National 
Park; box 279; H01Ueatead, F'lorlda 33030. 

(D) Resource Materials 

Adventure in Environment 
,National E~ironsnental Education 
, Development Materials (1{·8) 
Silver Burdett Company 
Rox PM·S 
Morristown, New Jersey 07960 

Brevard CountI Environmental 
Curriculum Materials (K-8) 

Center for Environmental Learning 
705 Avocado Avenue 
Cocoa. Florida 32922 

Envirorcnental Studies (all ag~s} 
Addiaon•Wesley Publishing Company 
Menlo Park, California 

~rtin .~unti Enviroanental 
curriculum Materials (K-8) 

Envirormental Studieq Center 
2900 NE. I.ndian Drive 
Jensen Be4ch, florida 33457 

Outdoor .§iol~ Instructional 
Strateg.l.ea cg_y~) (4-8) 

Lawrence Hall 9f Science 
University of California 
Berkeley. California 94720 
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