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T h e  demands  of education reform in many states a r e  constraining t l ~ e  time 
teachers h a ~ e  to prepare a n d  teacll new acti~itics.  Therefore, it rvoiilcl behooie  

A - 
enlironmental  eclt~carors de\.eloping sl~pplemental  curricular materials to ilse their 
concepts to  augment  stare reform goals. This st~icly suggests t l ~ a ~  a biodiversity 
curriculum gt~iclt., using the Li~zlli~lg Floridn k ,ITarcc~l Ilrritagt cdarabase, succcssf~illy 
inf~lses environmental concepts \\it11 the rvriting benchmarks of Florida's Sunshine 
State S~anda r t l s  (SSS). \\'hen meas t~red  by the salnc ru111-ic ~isetl  for ~ l i c  Florida 
Compre1iensi1.e Achievement Test (FC;ATr), writing skills rose signilicantly after 
students lisecl the five lesson biodiversit!, s l~pplement .  

EDUCA1-ION REFORM 
AND ENVIRONMENTAL 
EDUCA1-ION 

111 I$lS>3, l\-llen '-1 A'atiotl at f:i.5/<: Tltr Ittz])izra- 
t i i l ~ / ~ t .  E ~ L I C C I ~ ~ O I I U [  Xrfot.~tl r\.as pul~lisl~etl 1)). the 
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Xatiollal Corllnlissio~l on Escel lc~~ce i l l  Educa- 
tion, it l i t  a long fi~se that sparketl cdt~catio~l 
refol-111 tllrougliout the I~:nitetl States (EI~tnt fi. 
Staton, 1996). r\tl~ni~listi-ators respo~~clcd to tlle 
ptll)lic anel political t lem;~~ld for accot~rl~al,ilit~- 
it1 a 1111111be1- of ways, nlall);. of u.hicll placecl all 
increaseel btt~.clen on tllr sllo~lltlel-s of te;lchers. 
Across tlic c o i ~ ~ l t ~ l ;  statcs delclopetl cttl-~-ict~la~. 
g~tidcli~les to st;l~ltlartlizc teaching. States also 
clesiirnecl verfol-r~~;ulce tests to 1llc;tsure st~ttlent 
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acllievemt~nt ;lnd llolr \\.ell teacliers coilr~e). t l~e  
stalitlartlizecl curricula. Some scllools requil-ecl 
teacllel-s to jusliu);. \\-llat tlley t a~~g l l l  11y ~.ecorcl- 
ing a11 ofthe star~clnrtls tile!. met in eacll of ~lleir 
lessol~s. As teacllers respontletl to the pl-esstlres 
of tllesr s~ar~tlal,cls and Lests, sonlc repor~etl they 
1t;ld little tilnc to csplore projccts allel activities 
that took t l ~ e  st~~tlellts be)-ond the st;untl;~rtl i-c- 
cluire~nc~l~s (Eas~on k l~loni-oe. 2000). 

:Utllot\gh there arc ath-nrlt;~grs to i~~creast~t l  
accourltabili~);. sta~ldartls-l~x~srtI etluc;ltiorl rc- 
fonn may no( le;~tl to inlprovecl teacl~ing. 
Bentley ('300) points out, "In Inan!- scllools 
st;~nclnrtls-l,;~setI refor~n lias rcsultetl i11 a rc- 
11eu.ccl iritertrst i11 acatlemics. but. lllc tlol\-11 



side OF standards-basetl rcSorm includes a i-c- 
emphasis on  direct teaclling rnetl~ods, 11101-e 
teaching-to-tl~c-test, less atLenlion to the non- 
cognilive clomains, and ;I retreat fronl espe- 
1-iential etl11caliorl a i d  field st~tdies" (p. 1 ) .  
LTrlPo~-tunatel!; cr~vironmental ecl~~cation, i$llicll 
typicall!- enlpllnsizes inquiiy nlcthocls, prob- 
lcnl sol\ing skills, student-centeretl learning, at- 
tention to t l ~ e  aSfecti1.e donlain, field studies, 
ant1 esperien~ial learning (Ilisinger & l~lonroe,  
1994), could polentially lose its footllold in  thc 
cl;~ssrooln because oF etlucation reform. The 
pressure to de~rionsti-ate s ~ ~ l d e n t  acliievemeilt, 
wllicll in many states means covering key con- 
cepts and inlproving test-taking skills. makes it 
challe~lging and r~llrewardillg Por some ecluca- 
tors ro use s~ipplernrntal EE materials. 

Pi-ior to t l ~ e  i\itlespread implen~cntation 
oP reform initiatives, Ilaln and Sen-illg (1988) 
Pol~ncl that t11c two biggest I);l~-l-it.l-s pi-even ling 
teacllcrs fi-om condlicting lJ.E ivere a lack of 
~xelxuxtion time and lack of a\ailaljle cl;~ss time 
to use EE activities. Fifteen years latei; I>ecar~se 
states have ii~crcasecl restriclions 011 teachers, 
thcrc is e w n  less tinlc to prepare foi- antl actu- 
ally llse EE acti1-ities. 

EDUCATION REFORM 
IN FLORIDA 

111 Floritla, envii-onmental etll icatio~~ 11as bcen 
cl~allengecl by 1-ecent scllool reFor~n ePhrts. In 
a Focus group h i -  a state-i\.itlc study of te;lcll- 
ers' llse oP Project Learnillg Tree (PLT) , a c a n -  
nlonl!. ~lscd sl~pplenlental EE resolil-cc, tcilchers 
cslxessetl sigr~ilicant harriers to its llse tllat \\-ere 
the direct i-e.jl11t of the S ~ ~ n s h i n e  State Standards 
(SSS) ancl the Floiida Comprcl~cnsi\,e =\chiel-e- 
inerlt Test ( F C X )  (F.:.;~stor~ & Monroe 2002). 
Onv teacher esprcssctl, "ILCL\T aild SSS are all 
\\-e can tlcal \\-it11 right noiv, ; ~ n d  tlley dclinitely 
keep irlc Sronl ~ls ing PLT or  any p~ -og~- ; l r~~s  like 
it" (Easton k hlollroe, 2000). 

In 2001, t l ~ e  I:C.-IT evalualed st~~tleitts 011 

the reading. WI-itill$, ancl mall1 11eilcll1n;lrks 

of clle state standards. Teachers at lo\\--scoring 
schools spent most oF their time teaclliilg reacl- 
ing, writing, ant1 mall1 skills ant1 hn~iliarizillg 
st~rdents \\it11 the style of test q~~estiorls. This fo- 
cus on p~-eparing for- ~ l l e  FCrYr left many teacll- 
el-s no tillle to teach science or  eni.ironrnenta1 
eclucation. Science and social studies teachel-s 
at some lowscori~~g seconclary scllools were es- 
pccted not only to gi\-c writing assignnlents, 11l1t 
also lo teach writing skills and evaluate wi t -  
ing even tllo11gll they have not been Pornlally 
ti-ained to do  so (C. Cranfoi-d, 1x1-sonal coln- 
municatioil, Octol~er, 1999). If EE is to sul~ive 
in tlie preseill eclucatiollal climare, i t  must ac- 
co~llmotlnte this enlpllasis on basic skills. 

EE CAN HELP TEACHERS 
NIEET EDUCA1-ION 
REFORM GOALS 

Licbc~rman (1!)93) states tliat refoi-in ant1 en+ 
1-o~~mental etl~lcatioll eacll have sometlliilg to 
oPPer the o~llel; and that EE leaclers s l lo~~l t l  pro- 
\-icle leacllers with specially clesignrtl EE ma- 
tei-ials that reinforce stantlai-ds. Otllers agree 
t1~1t ci~viro~lmental e t l~ i ca~ io l~  can help ~e;lcll- 
ers meet c ~ ~ r r i c ~ ~ l a r  allcl rcPorm goals, in part 
I~ecal~se both have s i l~~i lar  ainls, sllcll as pi.o~.itl- 
ing stl~rlents \\i111 the skills nceclecl ro be ePkc- 
live citireils (C~I-Isoil, l!)SS; R r a ~ ~ s ,  1999; Ihspal; 
1999; Sl~sslnan, 199'3). 

F11i-tl~erinore, en\.irolln~e~~tal sulject 
mattcr can 11e easily adapted to fi t  basic skills 
training. For esnlnplc, iP  st11clents ha\-e to reatl 
antl rrritc about something, they call read 
ant1 \\.rite abot~ t  the en\ironn~eiit. Similai-1); 
~ n a t h  pi-oble~nscan incorpora~e ell\ii-o~linental 
co r l~po~~en t s  slich as water collscn-ation or pop- 
~ll;ltiot~ change. Ramscy, I-Iur~gcrfoi.cl, antl \'elk 
( 1992) clemons~lare llo\\. EE can be infi~setl into 
tlle es i s t i~~g  cui-ric111a in the areas or scier~ce, 
healtl~, soci'll stuclies, malll, lang11;lgc. arts. 
11onle economics, ant1 agriculture. The pl.ocrss 
of' infusion nlnkes cuvil-onrnerl~al eclt~ci~tio~l 
an integral part of tllc c~~rr icula  1-al11ei. t11;ln 



a st:lf-cont;lined ;iddition, ;irlcl is an erfective 
nletllod of enabling te;~cllcrs to use EE inate- 
rials (13raus & ISoocl, 1993; Can~rell LY: hi-1-011, 
199-1; Engleson, 1985; hIo111-oe & Cappael-t, 
1994; lit~skey & I\'ilke, 1994). Despite the fact 
that these links to existing c1u.1-icr~la are ob\-io~ts 
to enlii-or~nlental eclucators, there is little evi- 
dence that teaclleis 1lar.e the time and ability to 
create the connections bctu-een enr,i~-onnlental 
con tent antl tlleir c~irricul~rnl. They requirc 
traching 1.esources that make tlie links for tlicrn. 
In states where specific c ~ ~ r ~ - i c ~ ~ l u r n  stmldai-ds 
and bencliinarks guide pr~l~l ic  school cr~rricu- 
~ I I I ~ ,  tl~ose connec~ions iilrrst I,e to the req~iired 
state cu~-i-ic~~lr~in, not. to a national set of 
s tanclarcls. 

.I'he~-e ai-e several strategies for acllie\ing 
this ~nelding of EE and education I-eforin. Stud- 
ies 11;lr-e doc~~mentct l  t l~e  beilcfits of using EF. 
to initiate school-r\.itle impl-ovencent, resulting 
i l l  ii~rpror-ecl student acllicvernent (Lirber-~nan 
LY: IIoocly, 1998; Scare Ed~~cat ion LY: En\.ironii1e1lt 
Ko~rncltal,le, 2000; lllotlel Links, 19'39). In these 
cases, teams of teachers ~lsecl real-rvorlcl PI-ojects 
to cover ser-era1 sr~bjcct arras. In tlic push to 
she\+. Ilo~v existing EE progra~ns can asiist teach- 
ers in adc11-essing slate stantlarcls, ~iiany tratli- 
tional EE resources (e.g., PEP, Project \SlLI), 
Project ISET) have tler.clopet1 correlations lo 
state stantlarcls. 111 tliii second slrateg?, illat~i- 
crs indicate r\-llich stantlards can be adtlrcssecl 
by encll actility antl ease te;icl~er pi-epararion 
time as  ell as p~.ovitle nlo~ir-ation for using the 
lessons. -1 ~l~il-cl strate::- melds EE and etlucatioll 
reibr~n by tler-eloping nc\v EE ~nateri;lls w i~h  the 
esplicit goal of improriilg Insic skills 1)-llile at the 
salne time conrc!~ing cnr-ir-onrnental infoi-ma- 
tion. These 11c\\. rnate~.ials are clesigned so that 
st~~deiits piactice arltl illaster skill-l~asctl bcnch- 
mark  and use erivironi~~ental topics as llle con- 
tent mrhcr than t;aking esis tills en~~iro~lrncn tal 
education n~;i~ei-ials 2nd deter~~iining \\-llat stall- 
dartls tlie) acltlress. 

Tl~is s l ~ ~ d y  r~setl a s l~ort  st~pplcnlental cllr- 
ricul~un on l,iotli\e~-sit! [hat r\-as wri t le~~ to lnect 
 boll^ science and !\.r-iting stnncl;~i-cls al the higl~ 
scllool ler-cl. 'l'hc st~~cl! was desig~lccl ro rneiu111-e 
cllange in knou.lcdge and attitlrtle a1)otrc emi- 

rorllncn tal science ant1 iinl~rovrnlcnt ill rvriting 
skills as a ~resul~ of expos~~re  to the c~u-ric~ill~in. 
This article rvil l  report on only the res~~lts  or  the 
rvl-itins skill meas~u-e, as that is the most inter- 
esting contribution to the field. 

THE CURRICULUM 

A c~~rriculurn of five lessons w;ls rvritten to rrlake 
a searcllable electl-onic interface of scientific 
databases-most of which are fi-om the Floritlia 
lluser~rn of Satural History collection records 
and en\ironnlen~al texts fro111 the libl-al-ies 
of tlie Ciiivcrsity Systein of I~loritla-available 
to and uscable by students and teachers in 
Floricla as a nc\v tool for biolog? ecll~cation. 
Esis~ing c~u-ric~rlar 1-cso111-ces on I)iodi\-ersity 
do not llse nlusrllnl collection clatab;ises. See 
l~ttp:/'/s~~sdl.fcla.ecl~~/lfnl~ for the Linking 
Intel-Pace. After csploi.ing lhc state scipilce 
st;ulclai-ds, ninth i~rlcl lent11 grade 1,iological 
science courses were iclentifiecl as appi.opriate 
for this materi;il, ; ~ n d  the complrmerltary 
rv~iting bencl~marks r\.el-e incorporated into 
each lesson. 'l'he curl-icu1111n g~~iclc corers Iio- 
cli\.rrsit): Lasonom!; species intertle1,eiltlr1lce, 
ant1 1111nlan interaclions rvi t l l  the enrironmei~t, 
r\-hile pro\itling str~tlcnts \\it11 pr;ictice in 
\\-riling skills (secx Table 1 ) . 

Frdl lessoils can be Pountl at htll,://'suitll. 
fcla.etlu/lG1l~/c1~1-r1~~~t~'Ec1llIodintlrs.l~1iiil 

METHODS 

Thc study \\-as dcsignrcl to measure tlie effect 
on s t~~dcnts '  I\ riting skills o fa  cr~r-ric~~lriin guitle 
~ h ; ~ t  inf~~ses writing a~icl enriroiimcr~t;ll con- 
cepts into ninth and t rn l l~  gl-;~clr biological sci- 
ence coru-srs. 1.11~ null h!-pothesis of tile stutl!- 
\\.as tllat slt~dents llse the c~ri-1-ic111111n \vo~rld 
not sho\v a signihca111 ir~~pi-overncnt ill their 
rvriting skills. 

lrnpro\e~neill i l l  rcriting \\-as ~ncasur-ecl b?. 
using tllc FCST' I-i~br-ic (see Figure 1) .  livo 



Table 1 
Linking interface curriculum summary 

Lesson 1. The Collection Connection: Museums of Natural History and Libraries 
Theme: Museums collect a variety of artifacts and specimens for research. Collections have been used to 

catalog species and change. Museums are similar to libraries in  that they both collect and store 
information for others to use. 

Activity: Students complete a worksheet on museums and databases by linking to several web sites and by 
searching in  the Linking Interface. 

Writing Prompt: Students imagine they are the head curator of the museum and write a letter to the state 
legislature explaining why they should continue to fully fund the museum of natural history. 

Lesson 2. Writing for Science 
Theme: Good writing contains strong organization, transitions, support, conventions, sentence structure, 

focus, and word choice. 
Activity: Students use a modified version of the FCAT rubric to fill out a worksheet analyzing and editing 

their partner's essay from Lesson 1. 
Writing: Students edit their own essay based on their partner's evaluation. 
Lesson 3. Taxonomy: What's i n  A Name? 
Theme: The history of taxonomy begins with Linnaeus and explains the benefits of the binomial naming 

system. 
Activity: Students use the Ichthyology database to identify the common names for several fish and organize 

them in a classification matrix based on taxonomic relationships. 
Writing Prompt: Students imagine they have discovered a new species, make up an appropriate scientific 

name, and write a description of their discovery to share with other scientists. Students edit a partner's 
essay and then revise their own. 

Lesson 4. lntroduced Species: Harmless Immigrants or Armed Invaders? 
Theme: lntroduced species can be beneficial or can wreak havoc in an ecosystem. Students explore 

methods of species introduction, their benefits and the problems they can cause. 
Activity: Students use the herpetology database to access records of the brown anole in Florida. They 

complete a worksheet tracking the northern invasion of the species over time. 
Writing Prompt: Students choose a federal policy on exotic species introduction and write an essay to 

persuade the reader of their views. Students edit a partner's essay and then revise their own. 
Lesson 5. The Biodiversity Dilemma 
Theme: Biodiversity is important at several levels and has extensive benefits for humans. Some scientists 

suggest that saving a keystone species in its natural habitat will benefit the ecosystem and all the species 
living in it. 

Activity: Students use the core collection database to find full-text records on the scrub ecosystem. They 
read an article about the Florida scrub jay and create a field guide entry about the bird. 

Writing Prompt: Students write an essay to persuade the reader why Florida should change the state bird 
from the mockingbird to the Florida scrub jay because its new status will help protect the scrub jay and its 
habitat. Students edit and revise their own essay. 

I-e\ie\vers applied the 1.1111ric to tlie first ancl I ~ s t  
writing samples to de te~- i l l i~~e  pi-c- ant1 ~os tcur -  
licl11111rr scow. Teachers clocl~~iieiitrcl their stii- 
dents' progi-ess in,jollrnals and ga\-c c;l~lclid re- 
actions of tlie c ~ u - ~ - i c ~ ~ l ~ u m ,  the stud!-, ;111d stlident 
iniolvernen t. 

TEACHER SELECTION 
AND TRAINING 

Ikacliers n-el-e e~~co~~l . ; lge t l  to volliriteer for the 
stl~dy tllr-oligh seieral lileans. l 'lie researcller 

pi-esc~itecl the c1u-l.ic111urn at tlic anillla1 confer- 
ence oP the Lragiie of En~il-onmenral Edl~c;i- 
tol-s of l;loritla ( I IEF) ,  p~~b l i s l~ed  an announce- 
ment ill tile LEEF lie\\-sletter, sent iiiforii~ation 
to science teachcrs in i-\lacllt~a C : O I I I I ~ ~ ,  and 
asked a Regio~ial Senice 1'1-0-ject rrpl-esc~itative 
to hand out f1)el.s to potential participa~its. Six 
nintli a~ i t l  tenth gratle biological science tracli- 
ers volliritrc,i-etl to participaic. i l l  tlic s tud-  
rlii.re fro111 X1i;lrni and tli~.ee fi-or11 Gaiilesville. 
The tencl1c1-s lvn-e given a traiiiirlg n1an11;ll 
and ongc~)iilg s~~ppoi - t  froni the resea1-c-hr1- as 
lvcll as a stipeiitl of Sl3O for complrti~lg tllc 
stucl\.. 



SCORING METHOD AND RUBRIC USED IN 1999 

DEFINITION OF Holistic scoring is a method by which trained readers evaluate a piece 
*OLISTICSCORING of writing for its overall quality. The holistic method used in Florida 

requires readers to evaluate the work as a whole, while considering 
four elements: focus, organization, support, and conventions. This 
method is sometimes called focused holistic scoring. In this type of 
scoring, readers make a judgment about the entire response rather 
than focusing exclusively on any one aspect. 

Focus 

Organization 

Support 

Focus refers to how clearly the paper presents and maintains a main 
idea, theme, or unifying point. 

Papers receiving lower and middle scores may contain 
information that is loosely related, extraneous, or both. 

Papers receiving higher scores demonstrate a consistent 
awareness of the topic and avoid loosely related or extraneous 
information. 

Organization refers to the structure or plan of development 
(beginning. middle, and end) and the relationship of one point to 
another. Organization refers to the use of transitional devices (terms, 
phrases, and variations in sentence structure) to signal (1) the 
relationship of the supporting ideas to the main idea, theme, or 
unifying point and (2) the connections between and among sentences. 

Papers receiving lower scores may lack transitional devices and 
summary or concluding statements. 

Papers receiving higher scores use transitional devices (signals 
of the text plan or structure) and developed conclusions. 

Support refers to the quality of details used to explain, clarify, or 
define. The quality of the support depends on word choice, specificity, 
depth. credibility, and thoroughness. 

Papers receiving lower and middle scores may contain support 
that is a bare list of events or reasons, support that is extended by 
a detail. or both. 

Papers receiving higher scores provide elaborated examples and 
fully developed illustrations, and the relationship between the 
supporting ideas and the topic is clear. 

Fig. 1. FCAT Rubric (Continued). 



Convenlions 

SCORE POINTS IN 
RUBRIC 

6 Points 

5 Points 

1 Points 

Conventions refer to the punctuation, capitalization, spelling, and 
sentence structure. These conventions are basic writing skills included 
in Florida's Sunshine State Standards. 

Papers receiving lower and middle scores may contain some or 
many errors in punctuation, capitalization, spelling, and 
sentence structure, and may have little variation in sentence 
structure. 

Papers receiving higher scores follow, with few exceptions, the 
conventions of punctuation, capitalization, and spelling, and use 
a variety of sentence structures to present ideas. 

The rubric further interprets the four major areas of consideration into 
levels of achievement. The rubric used to score papers in spring 1999 
is shown below. 

The writing is focused and purposeful, and it reflects insight into the 
writing situation. The organizational pattern provides for a logical 
progression of ideas. Effective use of transitional devices contributes 
to a sense of completeness. The development of the support is 
substantial, specific, relevant, and concrete. The writer shows 
commitment to and involvement with the subject and may use creative 
writing strategies. The writing demonstrates a mature command of 
language with freshness of expression. Sentence structure is varied, 
and few, if any, convention errors occur in mechanics, usage, 
punctuation, and spelling. 

The writing is focused on the topic, and its organizational pattern 
provides for a logical progression of ideas. Effective use of 
transitional devices contributes to a sense of completeness. The 
support is developed through ample use of specific details and 
examples. The writing demonstrates a mature command of language, 
and there is variation in sentence structure. The response generally 
follows the conventions of mechanics, usage, punctuation, and 
spelling. 

The writing is focused on the topic and includes few, if any, loosely 
related ideas. An organizational pattern is apparent, and it is 
strengthened by the use of transitional devices. The support is 
consistently developed, but it may lack specificity. Word choice is 
adequate, and variation in sentence structure is demonstrated. The 
response generally follows the conventions of mechanics, usage, 
punctuation, and spelling. 

Fig. 1. (Continued). 

T ~ c o  training srssioils I\-el-e lleltl for pal-- database, to Familiarize thrlrl \\.i111 t l ~ c  curric11- 
ticipating ~e;lcllers, ollc in .\li,l~ni nucl o n e  ill ltlrn guitle, LO makc slwe ~ l i r y  ~~r~dcr - s tood  t l ~ e  
Gnirles\ille. These sessiolls Iverc tlesigr~etl to or.tle1. OF the a c t i ~ i ~ i e s ,  and  to 1111iltl tlleil- skills in 
faci1it;ite the teacllers' 11se of t h r  cc)rrlpl1trr- tr;lcllirlg tvritir~g skills as rrlensurecl 1)y the 1-'C:.Yl' 



3 Points 

2 Points 

1 Point 

Unscorable 

The writing is focused but may contain ideas that are loosely 
connected to the topic. An organizational pattern is demonstrated, but 
the response may lack a logical progression of ideas. Development of 
support is uneven. Word choice is adequate, and some variation in 
sentence structure is demonstrated. The response generally follows 
the conventions of mechanics, usage, punctuation, and spelling. 

The writing addresses the topic but may lose focus by including 
extraneous or loosely related ideas. The organizational pattern usually 
includes a beginning, middle, and ending, but these elements may be 
brief. The development of the support may be erratic and nonspecific, 
and ideas may be repeated. Word choice may be limited, predictable, 
or vague. Errors may occur in the basic conventions of sentence 
structure, mechanics, usage, and punctuation, but commonly used 
words are usually spelled correctly. 

The writing addresses the topic but may lose focus by including 
extraneous or loosely related ideas. The response may have an 
organizational pattern, but it may lack a sense of completeness or 
closure. There is little, if any, development of the supporting ideas, 
and the support may consist of generalizations or fragmentary lists. 
Limited or inappropriate word choice may obscure meaning. Frequent 
and blatant errors may occur in the basic conventions of sentence 
structure, mechanics, usage, and punctuation, and commonly used 
words may be misspelled. 

The paper is unscorable because 

the response is not related to what the prompt requested the 
student to do. 

the response is simply a rewording of the prompt, 

the response is a copy of a published work, 

the student refused to write, 

the response is illegible, 

the response is written in a foreign language, 

the response is incomprehensible (words are arranged in such a 
way that no meaning is conveyed). 

the response contains an insufficient amount of writing to 
determine if the student was attempting to address the prompt, or 

the writing folder is blank. 

Appendix G contains instructional implications for each score point. 

Fig. 1. (Continued). 



writing rti111-ic. The teachel-s ~vcilt tllrol~gh all 
of the lessons and tlisct~ssed holv to help st11- 
deilts. Details of tlie data collectioil p r o c e d ~ ~ r c  
\\.ere explained, as \\.el-e the reqnirelrlents of 
voluntilry consent for stlldcnt participation ac- 
cortlil~g to prot<)cols appi-oved by thr L:nivei-- 
sit? of Flol-itla Instit~~tional Revir\\- 13o;lrcl. The 
teacllers \\-el-e given an instrlictio~~ ~n;lllrlal to 
guide them tll1-ot1g11 the stllcly steps so that tliev 
u-ould use the n~aterial consisteiltly. Personal 
contact wit11 the teachers was i1npo1-tant to pre- 
pare them to ltse the g ~ ~ i t l e  \\-it11 their stutlents 
ant1 to increase tlleir coinn~i~inent  to propel. 
d;lt;l collection procedui-es. Only st~ttlci~ts ivllo 
gave verbal consent ant1 proviclecl the parrilt;ll 
permission forill were incll~detl in the st11tl~: Per- 
mission to m e  the Gaiiles~ille stlttlents \\.as also 
obtained froin the hlachua Co~tnty Boartl of 
Education. 

ASSESSMENT DESIGN 

Tlle stridy conc l~~t l r t l  \\it11 only two of the 
six original teachers. Two tcacl~rrs li-om Mi- 
aiui \\.ere forced to drop O I I ~  of' tllc study 
d ~ t c  to a clelay i l l  tlle opening of a nclr 
comp~~ tc l -  lab. Tlvo otllei- teac1ic1-s \\.ei.e elilni- 
uatetl liolll tlle stlitly el-ell tliougll tlley co~ll- 
pletetl it because they r ; ~ c l ~  pi-ol-iclecl conlple~r  
d i~ t a  for fewer th;ul I0 st11c1enr.s. The rcinai~i- 
i ~ l g  tu.0 teacllers \\-ere fi-on1 Gaiilrslille. All 
of tlleir stl~clerits were ~III-ol led ill t l ~ e  leu-est 
l e d  oP nlainsrre;~in niiitll or  tent11 gracle sci- 
ence, citller In~egratecl Science 01. a Ilancls- 
o n  version or l l io log~ One. Tlle tle1nog1-apllic 
makeup of t l ~ e  132 s ~ l ~ c l r n ~ s  \vho conipletcd 
evciv part oP the s t~~cly and pol-idecl co111- 
plete coIlsent closely r r s c ~ ~ ~ l ~ l e s  the class pop- 
~ ~ l a t i o r ~ s :  61% Ca~~casi;lli, 33% rfi-ican Zulleri- 
call, 3% I-Iispanic, ant1 otller; 495% illale 
alicl 52% female. Becnltse of liniittxl tiii~e to 
score 111c n~-ittell rssays, 10 sl~~tleills fro111 cach 

class (~vhen alaila1,le) \\-t.rc 1-ai~clomly selected 
for inclusion in the \\,riling analysis (11 = 
!N) . 

Siiice there was no reaso~lal~le control 
availal3lr (a co~ltrol class ~vo~rltl have necessi- 
tated that tlle tcacllci-s instruct t\vo dil'ferent 
units simultaneously), ;I pi-etcst/posttest dc- 
sign wits cllosen Lo inca>ul-c the c~l r i - ic~~-  
l~unl's effect on stucleil~s' al~ilitics. To lilnit 
thc innpact of other 1c;lrniilg acti\itirs, tcitcli- 
crs \\.ere askecl to colnpletr tlle c~u.riculurn in 
folly weeks. Unfortuilately, clue to cornputer 
lab scheclt~les ancl clatabasc tccl~nical pro11- 
lems, 11otll teacllers look inncll longer t11;111 

Po~u- weeks; one teacl~rr took fo~u- ~llontlls. 
Possible effects of tllis ai-e inclncletl ill tlle 
tlisc~tssion. 

PROCEDURES 

The teachri-s assisted ~ l l e  sl~tdents as the)- coni- 
pleted ill1 of t l ~ e  lessons. teacllers sub- 
mittetl t l ~ e  parent ljennission Poi-nls, the rllli- 
senill essay (pre~est) ,  and tllc 1)iocliversiry es- 
say (posttes~) LO the 1-cscai-chcl: Once a11 oP 
the tl;lt;l \\-ere collectecl, each stll t le~~t was as- 
signetl a cotlc. I~ascd on the ~e;~cherant l  t l ~ c  class 
period. 

' l ' l~c 1-ejearche~. t~ l ine t l  ail assist an^ to llse 
tlic l;C:.-lT rubric LO scoi-e tllc 1t.1-iting essa!-s. 
Both the i.esearc11c1- ar~tl the assistant scored 
a11 198 essays Poi- the 99 stuclen~s selrctetl. Pos- 
sible scorrs I-ailge from 0 to 6 ant1 are 1)asccl 
oil gi-ammal; \\'orcl choice, seritcnce strt~cutre, - 
orgaiiiz;~tion, trn~lsi~ional tlrviccs, s ~ ~ p p o r ~ ,  ant1 
foclts (see Figwe 1). 'I'lie scores for each c;~t- 
cgory u.el-e conlbii~rtl to coine up ~t-itll an ar- 
elage for each essa!~. For 7356 of the essays. 
tlle reseiu-cher ancl cons~~lr ;u~t .  scored the es- 
say.; t l ~ e  sainr. I\'llen  lie gratlei-s' scoi-es u-el-e 
tl iffei-r~~t,  they cliscussetl all of ~ l l c  compo- 
ilenls and   hen ilrgotiatetl a firial score fol. t l ~ e  
essay. 



Table 2 
Student writing scores (n = 99) TEACHER JOURNALS - 

Pre Mean- '  (SD) Post Mean" (SD) t df p 

'Significant a t  the p c 0.05 level. 
"Possible scores range from 0 to 6. 

RESULTS 

A paired t-tcsl re\-ealed a signifiriunt cliffercnce 
l~etwecn the 111-e- ant1 posttest ~vriting scores 
( p  < 0.00). 011 a six point scale, tlie postlest 
scores averaged an increase of . G I  ovcl- the 
pretest scores (see 'rable 2) .  

,U1 of the teachers wllo 11set1 the materials (the 
two wlio co~npletcd the s t ~ ~ d y  iund the two \\.ill1 
insl~fficient cla~a-n = 4) 1.cporlcd  hey plan 
to use the cui-rict~ltum again. Two said they fclt 
t l ~ l t  (heir st~tdents \\.el-c mo~-c on task than 11st1a1 
when l~sillg the lessons. One teacher n ~ e n  tiollecl 
the cla~abase ncti~ities were "very cool!" 'The 
teacl~el-s felt the clli-riculnln challenged tl~eir 
stuclcnts and helpctl prepare tliem for tllc state 
writing assesstncnt test. illso, stl~dents enjoyed 
l~sing the I-inking In te~.f;lcc. Another tcacllcr re- 
ported that a colleague ill llcr scl~ool's Englisll 
department askecl to llse  he writing lesson. 

Stt~derlt writing samples shoiv a ~na~.kcd 
inlpt-ove~neni in their orgaliization of the Dl SCU SS ION 
test,   ran sit ions helr\.een concepts, arid 
complexity of sentences ant1 ~vords (see 
Figllt-es 2-5). Pi-o\.iding s t~~dcnts  ~\-ilh irlleresting topics to 

S t l~de~i t  IVriting Sanlples. \\-rite aboltt., strilightfo~~vard infornl;ltion ;111out 

S\*-\cc&J2, 
Fig. 2. Student A, Pre-test, Score: 1. 



Fig. 3. Student A, Post-test, Score: 2. 

good \\-I-itiilg skills, ;i1it1 pi-actice eclitiilg ant1 lessoils, \<ere intci-cstiilg, anel applied clil-cc~l:. 
re\isi~lg their papel-s helpctl these s ~ ~ t d e ~ l t s  to tlle concepts tliat \$-ere covereel. Flo~icla's 
iiliprove their ~ci-iting skills ant1 inay help EE coilsliltai~ts [or tcacl~ers 11a\-e also PI-oviclecl 
them do hettel- oil the actt~al 1:C:.Yr rc-1-it- p0sitir.e Feed1,ack. They feel ~11i.s C I I I . ~ I C I I I I I I I I  
ing test. 111 ~ l l e  jouril;lls 2nd i l l  coii\.c.rsatioils is exactly \$-hat tlieir teacllers need. Er11lc;l- 
with tlic reseal-chel; the teacllers repol-tetl tlint tors Imve lorig assuined t l la~ ~vhell st~ttleii~s 
11ie TVI-iring assigiliiients eilllai~cetl the scirllce rcilcl about 1-clevailt and iiltel-rstiilg tliillgs, 







LIMITATIONS s tut le~~t ' s  papel; ant1 the c l~ancc  to rei\-~.ile his 
or 11c1- own papen This con1bin;ltion of learn- 
ing ;111d practicing :.\.riling skills in  lie contest 

This study has sel-era1 lirriitatio~is relating to 
tcac11e1-s, st~tdents,  the tlatabasc ill tcrfacc, as- 
sessment tools, ant1 general srudy tlesign. Be- 
cause teacllc~s are so bus); i t  ~ t ~ a s  tliffic111~ to 
hncl teacliers ~ v h o  were \t.illing o r  able to P ~ I :  

ticipate in the st~itly. This limits the dcsign of 
the s n ~ d y  bccatlse those \ ~ h o  1-olunteeretl were 
not rancloinly chosen; t l ie~, all short-rtl an  ill- 
teresl in the curricult~ni prior to volunteering. 
DiPficulties i l l  co~npute r  availabili~!. a ~ l t l  sttlderit 
consent f~ur t l~er  retlucetl tlic sample, as did ~ L I I -  
tlent absences and transfc*rs. 13ecause 111c teacli- 
ers \\-ere also pilot-tcstir~g tile L i ~ ~ k i n g  Intel-- 
face, the)- facet1 11iany t c ~ h n i c ; ~ l  tliffict~l~ies {lint 
n~ight  lii~r-c affeclecl the reslllts oltlle stl~tlv. O n e  - 
tencllel- reporletl ser-era1 systcrn cl-aslles \vl~en 
Inore than fi1.e s t l~drnts  \\-err  s sing the 111tr1-- 
filer on-linc. I~lc  stoppetl using the lessons ant1 
1t.aitecl for tllr sysleln contro1le1.s to instnll ne\v 
so f~~t . ;~ re  allowing I I ~  to 100 llsers. I Iis st~ldents 
clitl not rctllrn to tlle ~nissetl lessoil 1,111 co~irin- 
11ec1 wit11 lhe nest. 

The FCAT I-I I~I- ic  wns tlevclopcd for scor- 
ing \\-riling skills in 111c ahsc~ice of ~ i ~ t ' a n i ~ ~ g f i l l  
contrlit. The FC..YI-like assignments ill t l ~ c  Link- 
i ~ ~ g  c ~ ~ r r i c ~ l l ~ u r l  r rql~ire  ~ h c  s l~~ t len t s  to i~iclutlc 
scientific information. a resull t l~e re  is 110 

\cay to score incorrcc~ infornlario~~. This ~na t l e  
grading rnore dilfic~~lt  a11d s ~ ~ k j e c t i ~ . ~  rllan scar- 
ing the ncrl~;ll FCAT, \t-llicli 11sc-s crcalivr \vriti~ig 

- - 

ol'arl iiiteresting en\.irorlrnr~~tal topic cr-ca~es a 
program thal mcels reacllers' needs for stutlent 
;~c l l i e~ .e~nen  t cnviro~l~nc~l la l  e d u c a t o ~ . ~  goals for 
e ~ ~ v i ~ - o n n ~ e ~ ~ t ; l l  rolllent. 

Tliis stctdy slio\vs ~ l i a t  il is ~ ~ o s s i l ~ l e  to 
help sti~tler~ts achieve basic skill goals ~vhilc 
contiriuirig to support tlle goals of en\-i- 
ronnlcntal eclucatior~. The c lcre lopr~~c~i t  of 
new etlucational ~ilatel-ials slioulcl follo~v 111c 
G~~iclc l i~les  for Esccllencc pro~riotecl I ) \  t l ~ e  
Sort11 r\nlc~-ican ,-lssociatio~~ for Eririro11111en t ; ~ l  
Educnlion (see n~\7v.naace.c)l-g), but there are 
sel.e~-al specific sleps that n-e belirve \\.ill  hell^ in 
the pl -ocl~~ct io~i  of resources that are as st~cccss- 
f111 as this I,iocii\.ersily c u r r i c ~ i l ~ ~ m .  First, clcvelop 
and 111aintain a relationship \\-it11 as nlally stnhe- 
ho1tle1-s as possible. I'se them t l ~ r o ~ ~ g l ~ o u t  t l~r 
en tire pl-ocess to erlstlrc that yolu. n~aterii~ls arc 
contiiluo~~sly n ~ e e t i ~ l g  t11ei1- i~istn~ctionnl ncrtls. 
These s t i ~ k ~ l l o l ~ l e ~ - ~  nlight iricll~tlc but are not 
li~rlilecl to st~ltlents, tc;~che~-s, content experts, 
a~ i t l  atlministrators. Srcond, dcsign lessons 
that \\ill I ~ r l p  stuclents practice ar~t l  mastel- 
skill-based bt>nchnl;u-hs at tlic appl-ol,~-i;~te 
gratle 1cr.rl. Incorporate what you Icarnetl fi-on1 
t l ~ e  stnkel~olclcrs. E~npl ia i re  exerrises t l l , ~ ~  
teacl~ llle skills 11iat u-ill he ;~bsessrtl in the state 
rests. Firially, c~a lua te  t l ~ c  ~III - I - iculun~ ;~cco~- t l i~ ig  
to stare o r  1~atioi1;ll asscssnlelit ~ools.  Fi~itl o ~ l t  
if thc lessons tlo illdeed help stutle~lls 1e;il.n 
colltent ant1 nl,accr skills tllal lvill hell, t11e1n 

~,rolll~'tS. I 
succercl. 'l'licse thl-ce tips \\.ill he111 i ~ ~ s t ~ r c  that 
EE c ~ ~ r ~ - i c . ~ ~ l u n ~  \t i l l  I,c nttracti\-e, ~ l ~ t ~ a n i r i g h ~ l ,  

- ant1 11seful to ttxacl~ers ;lntl students. 

CONCLUSION 

Throl~gh ;I 1""-/posttest tlrsign, tllis s t ~ ~ t l y  intli- 
cales tllal st~~tlerirs signilicantl!. i~nprorctl  tlleil- 
rsri~irlg skills after using a fi vc-lesson I~iotliver- 
sity c11rrict11111t1. The inlport;~nt point, l io \se~~e~- .  
is tllat this \\-as 1101 a t!.l~ical I>iotli\.ersil!. cul-1-ic:u- 
luin. It incll~tletl o n c  lesson o n  \t-I-iting shills ; ~ r l t l  
eve17 lesson irir.ol\.etl a rvliti~lg assign~nent, all 
opporloni t!. for c a c l ~  stt~clent to cdit ;ulotl~t.r 
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