
ABSTRACT 

BASTASCH, J D The etrects of'interzratitirz seo~lietly itito physical educi~tion hCIS 
in Exercise and Sport Science - Physical Educatio~i Teaching, May 1090. 691)1) ( J  
Steffen) 

This study itivestigated the effects ititegratittg geolttetry into physical edi~catio~i Ii;itl 

on learning geometry concepts. Two fiftlt grade classes (N = 45) fro~ri ill1 elente~iti~ry 
school in La Crosse. Wisconsin were subjects in tlle study. Both classes reccivetl 
concurrent geonietry instructio~i kom their classrooni teacliers arld gyrllnastics 
instruction froni their pliysical education specialist. Tlte pliysical educatio~t te;~clle~- 
taught a gymnastics ~ r ~ i i t  integrated with geottietty coricepts to orie class (11 = 7 1 ) a~itl 
a gymnastics only l~ t l i t  to the other class (n = 24). Eacli stude~tt took it 32- itel11 
geometry pretest before receiving i~lstri~ctiott and a 32- iten1 geometry pcxttest 
following i~lstn~ction. The integrated groups' pretest mean scorc was 12.38 ant1 
posttest tileall score was 25.29. The cotitrol groups' pretest ntealt score was l j.50 
and posttest mean score was 20.96. An ilideperide~lt t-test for equality ot'means was 
used to determine if the groups' pretest scores differetl. This test indicated no 
significant difference between tlte gl.oul)s iri the pretest (p > .05). An ANCO\'t\ 
adjusted for the insiguiticn~it ditTere~~ces ill pretest mealis and was used to tlc~el.~lli~lc 
if the grotlps' posttest scores were significantly ditTerent. I t  indicetcd tliat tlte gro~rps' 
posttest scores were sigrliticalltly different (p < .(IS). Tlie results cd'tllis study ilitlicate 
that integrating geotlletly illto pllysical educatio~l illcreases geoliietly tcst scores 
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CI-IAPI'ER 1 

1N'I'RODUC:TION 

As the twenty-first centwy approaches, cctucators struggle to kecp up \\.itl\  i\ 

rapidly cliarigitig world. I t  is more important than ever that students gain critic;\l t l i ink i~ is  

skills, problem solvirlg strategies arld tlie ability to draw fi.0111 a variety of'sou~.ces \ V I I ~ I I  

faced \v i t I~  a cotiiplex l)roble~ii or task (Klein Rr Doty. 1994). Educatio~i is built arou~ld 

tlie principle that students will learn what teacllers teach. If that is true. tllcl~ ~)l.csellti~ip 

subjects separately teaclles students that tliey are separate. Real life proble~lls (lo 11ot 

come i n  dissected disciplilie packages; tliey often req~iire the si~i~ultiirleous i~lq~licatior~ 01' 

knowledge acquired fi-on1 various disciplines. An integrated knowlctlge base pro\.ides 

st~rdellts with the tools to i~ltelliget~tly solve the problerns tliep will face i l l  the t\ve~~ty-tit-st 

century. 

Many teachers struggle to keep up \vith tlie illcreased dell~;~llds ~)lacc.tl oli rlle~il by 

school districts and state educatioli dcpart~ne~its wliicli recluire tlie~n to tei~cl~ 11101-e tl1i111 

the traditional reading. writing. and arithmetic. Lirikillg colltcllr 111rouyl1 i~~tcyratctl 

teaching is an et'fective techrlique that may help educators cover niore corlterlr iri less tilne 

(Kuhrasch, 1998; Lake, 1995). Teachers often look for ways to stimulate tllo~~sllt and 

illcrease entll~rsias~n. I~lterdisciplillary lessons ottet~ create an excitil~g at111~1spl1el.e i n  the 

classroom or gymnasi~l~i~. 

Chapter One will describe tlie purpose, need. atid llyl~otllesis Ibr this stutly. 

C:hapter One will also provide lists of assumptiotis ~iiade about co~lditiotis 1i1r the study. 



uncontrolled limitatiotis, atid researclier-ilnposed delimitatio~is of the study. Finally, 

Chapter One provides operational detitiitiotis for a variety of terlns usetl in tliis report. 

m m s e  of the Study 

The purpose of this stuciy was to analyze the effect tliat integrating fitth grade 

geometry illto a physical education gy~nnastics uni t  liad on geometry test scores. Specific 

geometric concepts of angles and line relationships were integrated into a fiftli grade 

gymnastics 111iit foc~~ssitig 011 tloor exercises sucli as rolls atid bala~ices. 

Need for tlie Study 

Psychologists who study leanling fitid that tlie evetits ill \vliicli i~ifor~liatioti occurs 

are just as i~npostant as liow tliat infortnatio~l is delivered. Caitie and Cairie (1991) stated 

that those everits are oAen thought ofas i~iipossible to research and are t l i ~ ~ s  let1 

it~lspecif ed and i~nstudied. 

Research on ititegratiotl and other process-orie~ited apl~roaches to educatioti is rare 

because there are irlevitably tiiatiy limitations to studyitig sucli coniplex environments. 

Tlie experimental researcll ~ilodel is uot the ideal way to study the complexity of lear~iitiy 

(Caine Rc Caine. 199 I ). Education rcsearcliers who have tried to corltrol tlieir 

experitne~ital environments to fit tlie true experitiierital model llave been forced to study 

tlie effects of a single, secluded factor. Brain reseiircli shows tliat tlie brain does not learn 

each factor or subject in  seclusion, althougli educatio~ial do~iiains reflect the 

tnisconception that there are classiticatio~is of learning: affective, psycliomotor, and 

cognitive. In fact, all areas are interconnected; one cat1 not be learned separate from tlie 



other (Caine R: Caine. 1991). Using braiti research about learning to solve real world 

problems il l  the classroolii is a challenge. 

More research on tlie ell'ectiveness of various teaching practices, incl~ldilig 

integration, is liecessary if education is going to keep up wit11 tile clianging de~iiatids of 

society. The pure experimental ~iiodel ot'research falls s1io11 i n  itivestigatiny tlie 

niysteries of learriitig and effective teaching practices. When used co~icurrently with 

qi~alitative methods of'research. sucli as ethliograpliy, the results could provide evidence 

that may i~nprove educatioli atid studelit acliieve~iielit. 

I-1vpotIiesis 

Tlie hypotliesis of this study was as follows: Tlie iritegration of'classroom 

geometry objectives illto a pliysical education gymnastics unit will riot result i n  a 

significantly ctiariged rate of learning geometry. 

Assutn!~tions 

The following assumptions were relative to tliis study: 

I .  Physical educatio~; teacliilig beliaviors that affect student learning were tile same for 

eacli group. 

2. Tlie same gylliriastics objectives were tauglit to eacli group. 

3.  All subjects received tlie same nuriiber of days of gylii~iastics instructio~i. 

4. Classroom teachers presented their traditional geometry units. 

5. TIie two classroolii teacliers may llave tauglit geometry at ditl'ere~it rates and using 

different tecliniques. 



Liniitatio~is 

This study liad tlie followit~g limitations: 

I. Various teaclier assistants i~icl~~dilig a stilde~it teaclier, university clinical sti~dents, and 

adapted physical education speci;~list miry liave Iielped wit11 lessons. 

2. Tlie students were riot ra~ido~iily assigtied to their classroom teacliers. 

3 .  Studetlts absetit during any day during tliis study liiay have ~iiissed cnrcial instr~rction. 

4. Class sizes were not equal. 

5. Study time varied from sti~de~ll to stude~it. 

6. Students learned at different rates. 

Deli~nitat ions 

This study had tlie fbllowi~lg delimitations: 

I .  The same teacher itistructed all physical educatio~i classes and each class was 45 

~ni~iirtes long. 

2. Tlie gymnastics uni t  that was taugllt to each class was five days long. 

5 .  Subjects for tliis study were limited to two tit111 grade classes. 

4. O~ily subjects who are involved ill classrootn geometry lesso~is were tested and 

includcd i l l  tliis study. 

Definition of Terrns 

Tlie followi~ig tertiis were ~ ~ s e d  in  tliis study: 

Discipline - a specific body of teachable knowledge with its ow11 background of 

education, training, procedures, ~nethods, and contetit areas (Jacobs. 1989). 

Floor Exercises - gy~~itiastics stunts. such as balances and rolls, perfor~ned on mats. 



Intecrated K~lowledge Base - strl)ject areas co~l~lected in the n~itld ol'llle Icilr~icr 

(Kuhrasch. 1998). 

l~ i tegra t io~~ - contellt areas sliared among two or Illore disciplirlcs. 

Interdisciulinary, - a k~lowledge view arirl curriculum approach that cc~nsciot~sly applies 

methodology atld language from more than one discipline to esall~illc a cci~ll.i~l 111cnlc. 

issue, problem, topic. or experieace (Jacobs, 1989). 

m u e n t i a l  Inteqratiol~ - two or inore su~iec t s  sllare cotltent arcas sil~~iiltat~cously 

Chapter one defined the purpose, ~ ~ e e d ,  and I~ypothesis fix. rhe st~ltly l'lic 

assirn\ptions made about stitdy conditions, limitations, delirnatiol~s, i~rld ol)ctario~ii~l 

definitions for terms i~sed in tlie study were also identified in cllaprcr o ~ l c  ['liaptcr t \ \o  

will review literati~re related to integrated curriculum 



C'IHAI'TER I I  

REVIEW OF RELAI'ED LII'ERATLIRE 

!,~trcltii~ctio~l 

This cliapter provides an overview ol'tile literi~ture related to integl-arcd 

curriculum. Chapter two revlnws litzrature dcscribi~ig tlie llisto~y ot'educa~io~l ~liotlels. 

clarificatiorl of edt~cational jargon. nectl Ibr. i~ltcyratiori, types ol'ir~tcg~.;~tir)r~. bc~lcti~s 01' 

integration. integrated programs that ~vork. ~)otc~ltial ~~roblc~lls  ;lssuci;~~etl \\:ill1 

integration, and support for integration by 111i!ior educatioll;~l or~;tr i isa~io~~s i\\.;~ilaOle 

literat~~re regarding the subject of i~ltegrated curricirlunl ill n pllysical etlucatio~l settirlg is 

also be reviewed 

I-Iistoly -- 

There are as lilariy tlleories about ctlucatior~i~l strategies ;IS 111crc arc studc~l~s lo be 

educated. Most educators believe that 0 ~ 1 r .  systc~ll ol'educatirig srt~tlc~its tlocs 11ot 

~naximize studerlt potential nor meet the iricreasi~lgly collll)lcs tle~lla~ltls ot'our socie~y. 

The predominant approacli taken by A n ~ e r i c ; ~ ~ ~  public scliools separates k~~o\vlctlge into 

disciplirles. Even elementary days are ot'te~i liagnierlred illto slllall tliscil~linc segments 

presented independently. One second grade slutlent denlonstrates this by detilli~lg 

mathematics as "so~netl~i~ig you do in tlie I I I O ~ . I I ~ ~ I ~ "  (Jacobs. 1980. 1). I ) 

The frag~tlerltatio~l of subjects goes back lo the days of Aris~otle. \Jlo bclie\~ed 

that knowledge should be divided illto either the productive, theore~ical, or ~)l-actical 

discipline (Jacobs, 1989). 011 tlie other I I ~ I I I ~ .  I'lato's ideal of"t~ility as the Iligllest good ill 



all things" (Jacobs. 1989, p 8) stresses a holistic approacll to educatiol~, wliich 

emphasizes links between areas These contrasting views of education held by Aristotle 

and Plato are just as prevalent today 

Tlie departmentalization of Aniel.ican public scl~ools in  tlie sccarld decade elf the 

1900's was a reflection of the Industrial Age (Rauhauser Rr Mcler~~iati, 199.5) Today's 

scliools continue to structure tlle~nselves aroulld tlie four discipli~les r f  science. 

mathematics, liisto~y. and Englisli. Subjects sucli as ~iiusic, art. atid physical education 

were often cotisidered colnple~iielltary or periplieral disciplines (Tchttdi Rr 1-afer. 1996). 

Tlie fact tliat only seveli states reqi~ire pl~ysical education to he tauglit by a certified 

physical educator suggests tliat the profession cot~tinites to be tho~~ght of as insignificant 

(Stevens-Smith, 1999). 

Some believed that Aristotle's departmentalized edi~catioli encourages efficient 

learning atid allows for effective evaluation of students (C:one Rr Co~ie, 1999a). They 

believed tliat stilde~its liave the innate ability to make connections among su1)jects 

(Jacobs, 1989). According to Tclltltli and Lafer ( 1996, 11. 7) tlie very same disciplilies 

which helped organize our knowlecige atid "bring order to our understantling.. . 

sometimes serve as blinders rather tlia~i lenses, linliting vision ~.atlier than enhanciiig it". 

In other words, we fail to see the big picture a~id the comections betwcen subjects. 

Various teaching methods. il~cluding tlie integration of subjects, capitalize on Plato's 

holistic approach. Wilson, Malgren. Raniage, atid SCIILIIIZ ( 1993) stated tliat children do 

not view learning in terms of secluded discipli~ies, but rather liave a holistic outlook or1 

life. 



Defitiitig T e r m  

Correlated. firsed. it~tegratecl. tlieiiiatic, iliterdisciplirialy. ~~ii~lticliscil>linnr.y. trans- 

disciplinary, pluritlisciplitlary. cross-disciplinary, arid synergistic are all ternis usetl to 

describe curricular styles tliat iitte~npt lo link sul~.jccts (C'otie RL Cone. 1999a; Lake. 1995; 

l'chudi Rr Lafer, 1996). Literature it1 tlie area of conricctitig tlisciplities can be co~if~tsirig 

wlieti distitictiotis between these terms are not clearly tlefi~ietl. Many references use the 

tenii "i~iterdiscipli~iary~' to inclutle all tc;~cliing nictliods that coiiibitic two or iiiore 

subjects. Other references irse "ititegratiori" as at1 ~ttiibrella tern1 to delitie all tcacliitlg of 

twc or liiore disciplities cotic~~rretitly. Sotlie use tlie word "iritegratiori" iri ortlcr to avoid 

usitig the word "disciplirie" because disciplitle has tiegative cotiriotatiotis of*coiitrol or 

punishnietit (Tcli~tdi Rr Lafer. 1996). 

111 tlie 1930's Vars (as cited ill Tcliudi R: Lafer, 1996) definetl two types of' 

discipline-merging teaching tecliniqucs: correlated atid li~scd. Correlation requires 

addressitlg tlie same topic or tlienle fyom two disciplirie a~igles. Multidiscipliriary is a 

term irsed today that was coitietl by \Villiani May\/ille in 197s ias ci~ed by Tcutli X: I.afer. 

1996) that is synonyiiious wit11 corrclatio~l. 

Fusing sirbjects requires a cetitriil focirs (tlieme, topic, or probleni) to be esalnit~ed 

fiotn more than two disciplinary perspectives. Instead of teachiiig two su1)jects parallel to 

one anotller, fi~sed teaching by at1 intlividi~al teacher or a teacliitig teani approaclies one 

central focus tlirougll ~liitltiple discil)lities. 111 totlay's teniiinology ititegrated. 

interdisciplinary, transdisciplillary, cross-discil)li~iary, and iiiiiltitlisci~~lit~a~y niay all fill1 

into the fi~sed category (Tchudi R: Lafer, 1996). 



7'11~ terms itlterdisciplitlary. integrated. alitl tlie~ilatic are of ell ~rscd s y ~ l o ~ l y ~ ~ l o t ~ s l y  

and scldoin used to distinguisl~ between tlitTe~.cnt nlc>dcls of discipli~lc-~ilcrging talching. 

Users of these terms rarely provide definitions and 1-eder~lian and Niess ( 1907) f'earcd 

that teachers, administrators. ci~rsiculum developers, ant1 state tlepa~~lnicnts of etlucation 

overlouk critical dit'f'erences betwec~l tliese niodcls. 

rlccosding to Lederman and Nicss (1997. p 57) "i~ltegration rct'crs to a combiliccl 

or ulidivided \vllole". In an iiltegratod c~lrriculu~ll tlistirlctio~ls betwccri tlifl'erciit 

disciplines are ~~t~recog~iizable  to the Icar~icr. I-l~~~~iplireys. I'ost. atid Ellis (as citctl i l l  

Lake, 1995, 1). I) defined integrated curric~~lurll ;IS "ctlucatiorl tllat is oryanizetl ill  sucli $1 

way that i t  cuts across strbject-rliiit ter lines, bririgitig togctllcr varioi~s aspects of tlie 

curriculum into nleaningfi~l associatioli to focus upoli broi~tl areas o f  study." 

Interdisciplinary teilcllitig is a curric~rlunl apl)roacli that al)l~lies ~netllodology and 

la~lguagc fi.0111 nlore thari one discil~lirie to csal~liric it central tlle~ile, issue, proble~ll, 

topic, or esperience (Jacobs. 1989). Cone. Wer~ler. Cone. and Woods (;IS citetl in Cone 

Rc Co~le, 1999a, p. S) defined irlterdiscil)lina~.y as "a11 ed~~cat io~ial  prclcess i n  wliicli two or 

liiore subject areas are integrated with tlie goal of fostering criliariced lear~li~lg ill eitcll 

subject area." According to Ledermarl ant! Nicss (1997) all i~itertlisciplirli~ry curriculuni 

emphasizes connectio~ls betweell tlisciplitles wliile ctisciplirles reniilitl separate. 

Clearly. the line between tecllrlical definitiolis ol'i~lteglxted a11d intcrdisciplinaly 

teaching is blurred. Many articles do not delirle the terms used. alltl some ofthe articles 

Illat do define these teriils off'er co~lllictillg defi~litiotls. Tliis paper will take a gerieral 



approacli and avoid se~iiatitic argulliclits by  sing "i~ltcyratio~i" as ;I catcli-all tern1 ulldcr 

which all fornis ot'discipline-niergitig teacliing ~netllclds fall. 

hlodels of Ititecratioll 

Robin Fogatty ( 199 I) tlcscri\)cd tell levcls ofilitegratiol\ (see Appendis A)  alollg 

a continuum liotn fragnicntcd, wllcre tlisciplines are separate a~itf distinct. to networketl, 

an approach directed by the learner tllrough selecti~lli of a net\vork ol'esperts a~icl 

resources. C'otillectcd. scc~uc~~cetl, sll;lred, \\lebhctI, ;lnd i~ltcgr;lted ilre live colnmoll levels 

of integration. Discipli~ies reliiaill separate witlli~~ tllc coli~lcctetl antl secl~lericctl levels of 

integration. Coll~iected integratioli i~lvolves lilikillg topics \vitliill i\ sillgle disciplitle area 

witliout corinectilig one discioline to auotller. In sequenced ilitcg~xtioli siniilarities 

betweeti discil)lines are taught concurrcrltly. but separately (Fogarty. I c ) L ) I )  

Discipli~ies lose Inore ol'tlleir i~itlividual itlentity in Fogarty's sllared, webbed, iind 

integrated levels of integration Sliared i~itegratiorl req~lires teal11 plantling to focus two 

disciplilles oti the same concellts, skills. or attitudes. hllore com~iionly ret'errecl to as 

thematic teachi~ig, webbed integration provides one meaningtill theme as a base of 

irlstnlctioll for Inally cliscil)lilles. I:it~ally, irltegrated teacllirlg itivolves co~inectillg 

comnion skills, tliemes, co~icel~ts, itnd attit~rdes ti-0111 niultiple disciplines (Fogally, 1991). 

Colle and Cone (I999i1) argi~ed that Foga~ty's tell ~llotlels lllay be ovcrwllellniny 

and have developed three niodcls of iliterdisciplinary tcaclling: connected. shared, atid 

partnership. These filtictional models are [lot n~enllt to be rigitl or all encompassing, but 

are illtended to be used as "guides to nleatli~lgft~l ... itltegi.atio~l" (Cone Rr Cone, 1999a. p. 

10). Teachers lnay develop a leartii~lg nlodel tllat call riot be classified as co~lnected, 



shared, or pa17uersIiip. but that meets tlieir ~ieeds atid the ~lcetls nl'tlieir sti~tlet~ts (C:o~le Pr 

Cone, 1999a). 

The cotiriected niodel is tlic sinlplcst interdiscipli~ii~r~~ teacliing liiotlel and o11e that 

tilay serve as at1 escellctlt place to sttot il~tcrdiscipliriary tcacliil~g. I t  is simply the 

connection of'cotitct~t fro111 ally two sul~jects. Tlie sul~jects 1.~1llili11 separate, but olle 

teacher works independently to integrate c o ~ \ t c ~ ~ t  ti.0111 al~otlier s~~bject illto iu\otl\er 

subject. 

I~ltegratilig two sul?jccts tl~rougli a sitnililr cotlcept cll;~racterizes the sllarcd   nod el 

of interdiscil~liliary teacliing. .i'lic coricept is part ofeacll separate discipli~ie and is taugl~t 

tlirouyli eacli disciplille co~icurrer~tly. l'llis ~ilotlel illvolves two or ~ilorc teacliers 

collaborati~ig 011 tlie ti~neline and shared content. Althougl~ the sllared model is more 

coliiples tIla11 the co~ltlected t~lodel. tlie o l ~ p o ~ ~ l ~ ~ i i t y  for st~tderit learning is greater (Cone 

W Cone, 1999a). 

Partnerstlip, tlie liiost colnples curricular tnotiel, provides cclual instructio~~ of ally 

two or more disciplines i l l  one teaclii~ly eflbrt. A teiilli tei~clli~ly al~proiicli is often used to 

implement tlie partlicrsliio model. Students ocrccivc riiultil)le su1)jects with a better 

understa~ldi~lg of their relatiolisliilxi to each otller. 

Nicliols (as cited by Woods W Weasmer, 1999) idc~ititied secltlcticetl. slli~red. and 

\vebbed nlodels of i~itegratioti. Seqi~etlced i~iteg~.ation requires similar units to coi~lcide i n  

several subject areas wliile each subject area reniains separate. Sliared integration links 

disciplines through a single focus ~~si l ig  overlapping concepts. Nicllols' webbed tli~del 



establishes a scliool-wide goal that thctrses ol i  a cct~tral theme (Woods & Wcaslner. 

1999). 

Jacobs (I 989) provided a sis-~iiodel co l i t i t i l t~ l~ l i  ol'ititegratio~l it l lple~iielitati i)~i. 

L ike Fogatw (1991). Jacobs' (1989) continuum liioves fi.on1 traditio~ial. disciplilie based 

it istn~ctioli $0 a "coniplete prograni", cliaracterizcct by curr icu l t r~~i  sllaped fi.oni stitdetits' 

day-to-da!. iivcs. Parallel disciplines. niultidisciplinary approach, interdisciplinary 

approacli, i l r  all integrated day i1r.c options witl i i l i  Jacobs' co~ i t i~ i r~ i rn i .  

I<a:!sclienbacli (1996) provided tlircc categories of illlegrated i~ctivit ies li)r 

pliysical eir~rcatc>rs: embedded. ~)rirctice. atld tliscovery. Il~nbetlt led i~ctivit ies aini to 

challenge students by ititegratilig otlier disciplines il i to a traditional physical ed~rcatiorl 

task. For instance, the pl~ysicai educatior~ tcaclier Inay cllalle~ige studelits to cot~llt 

repetitions i n  mt~lt iples o f  tive or in  another la~lgirage. E~ilbcddcd iictivitics rcq1ril.e 

simple. iniagitiative adjusttlicllts alid do not ofl'cct the pl~ysical educi~tion instr~rctio~i. 

I'ractice activities require Illore prel)aratioti by tlie teitcller because the st~ldellts 

are required to use motor skills to reiliforce classroorll subject k~~owledge.  One exaliiple 

of a practice activity for tlie overliatid throw provided by Rauslictibacli ( 1990) ilivolvetl 

tlie students so lv i~ ig  matlt problenis by tl irowillg beal~bags at cells in ii ~l~rn lbcrcd grid. 

Practice ant1 embedded activities arc simple fbr~l is of'ilitegriitiorl that l~liysicirl educiirors 

!nay apply to ally lesson witliout mucli eflbrt. 

The titlal, purest, and riiost val\~able integrative tasks defined by Rauschellbacli 

(1996) are discovery tasks. Discovery tasks t.eq~rire studelits to analyze tlie reli it ioliship~ 

betweeti different subject areas. Tlie pliysical edircatic)ll activity i ~ n d  tlie classroom 



subject t~iust be clioseri specifically because o f  tlieir rel;~tionsl~ip to one anotlier. For 

instance, the pliysical education tcacller niay ask s tudc~~ts to idcntif'y Newton's laws o f  

~ l io t io t i  i t )  physical educatioti activities, then nlake a list of'"Llrws of'I'l1ysical Activity" 

(Rausclienbacli. 1996). 

Clearly. there are lilaliy \vays to offer i~itegratcd curriculunl. As Jacobs ( 1989) 

pointed out, ed~tcators and adniinistriitors slioultl rcvie\v every optioti t l ie~ i  pick and 

choose the option or co~~ lb i t~a t io l i  nt'ol)tioris that Ocst fits tlieir. sitiri~tioli. blitny Illctors 

~i i i tst  be conside~~etl \vhen clioositig all ilitegrittic>ri ~iiodel. Sc l lcd~~lc  Ilesibility. l i~cu l ty  

suppott, curricular req~tire~iictits, and colitent assessnicnts are sonic o f  tlic cotisiderations 

that must be addressed befbse in~plet~ietlt it ig ally i~itegratcd tcacl1i1lg ~iiotlel. 

Multiple llitellisetlccs 

Howard Gard~ler prese~~ted tllc idea that people learn ill eight ditTeretit ways: 

linguistic, logical-matlienlatical, niusical. spatiitl. bodily-kincstlletic. ititrapcrsonal. 

interpersonal. atid natural (Gard~ier, 1993). Eacli ofthose i r l tc l l ige~ice~ are cliaracterized 

by different nlethods of'processing i~ i fbr~nat io l i .  Garclncs believed that all pcople have 

each ititelligetice. but de~notistrate strctigtlis in  one or two intell iyoices. T~xclitionally, 

education lias catered it ifortl iatio~i to the Ii~iguistic and logical-matlicmaiical learners. 

Studelits who are stronger ill the otlier tive i~~tell igetices often fklt clct'eated whell they left 

school (l'eele, 1996). Redesigning the ed~~cational systenl to  111eet the tlecds ol'all 

students means that educators r~iitst recognize individual dift'crelices it1 learr~irig styles 

and develop strategies that w i l l  enable them to etliciently teach to each intelligence. 

The Teele l t ive~itory o f  Multiple llitelligetices (T IMI )  cat) itletitify one's strongest 



i~ltelligetlce. Analyzing Inore tllal~ 6.000 inventory answer sllects revealed that tlie two 

111ost dominant i~~tellige~lccs throughout elenlcntaly scl~ool wcrc spatial i111tl bodily- 

ki~lestlietic. Ir~terpersol~al, bodily-kincstlletic, spa~ial, and ~nusical i~~tclliye~iccs were the 

strongest for liliddle level and lligll scllool st~rclcnts ('l'eelc, IO96). 

Bodily-kinesthetic lear~lers process inlb~mation throt~yli bodily sensations and are 

more likely to succeed when classt.oo~~ls provide Ilatlds-or1 lea~ming esl~eriences illvolvilig 

nlovelnelit (Gardller. 1993). Woods alld Weasnler ( 1999) reporfetl t l ~ i ~ t  "Kirietic 

learners . .  fieque~ltly struggle witli ;I trilditional segllicllfctl curric~rluni" (11 7 3 )  I'l~ysical 

educators wllo it~tegratc classroo~~l sul~jects illto their c ~ r r r i c u l u ~ ~ ~  atld classrooril tcacliers 

\vho integrate movement csperiellces illto their curriculum provicle boclily-kines~lletic 

learners the opportunity to process knowledge t l~r i~t~gl i  I I ~ O V ~ I I I C I I ~ .  "Gardt\er's seven 

illtelliget~ces are valued i l l  the real world, why not val~re tlle111 ill  the classroom" 

(Raucl~auser, 199.5. p. I I) by teacliilig concepts tliroi~gll a variety o f '~~lcd ia~ is .  ,411 

integrated curriculum. taught by specialists as well its classroonl teacliers. o f i r s  stutlents 

a greater variety of airtlle~ltic learl~i~lg ol)potlunitics. 

Be11eIits of Intcql-atiol! 

Our scl~ools niust firld \ViIys to prepare youtlg people fbr tlie coniples delnal~ds of 

the Biotechnical Age. Accordillg to Raullauser and M c l e ~ ~ ~ ~ a l i  ( 1995) in tc>cl;~y's 

Biotechnical Age low-skilled. depart~nelltalizcd jobs ere t'ew and 191 betiveen. Probleln 

solving (through l~iglier order reasoliil~g ill~d critical tl~i~ikirlg) alld the i~bility to ciri~w 

information from several areas are toclay's ~llini~nit~ll standard li~. success (Klein B Doty. 

1994; Lake. 1995). The skills neecleti to solve tlie problenis we face today and those we 



will face throughout the twenty-first cel~tuly call only be dcvelol)cd if we rctlclit~c 

knowledge. Ktlowledge is !lot depattl~~el~talizetl, but rattier il~tcgratctl :~ritl co111l)lcu 

(Wilson et al., 1993). Knowledge is llot liierely rel~lcnlberirig inlbrnii~tior~. but the i~bility 

to apply that information correctly to various situatiotls 

Brain rescarcl~ has teamed u p  with etlucation research to tlcvclop colicrcte 

theories regardit~g learning and the brain. Bn~in-based learning is o ~ l c  result of' that 

research partrlersl~ip. Brain-based I ~ i ~ r l ~ i l ~ g  rests 011 the tiict that tllc various tliscil)li~lcs 

relate to each other and sl~are C ~ I I I I I I ~ I I  it~fi)rlllati~l~ that tlic brain c i ~ r ~  rccogr~izc ;111tl 

o rga~~ize  (C';~ilie R: Cailic. I90 I ). 

Educators know what works. As stated earlier. tliere is little espcri~i\c~irid 

research to back then1 L I ~ .  but througl~ teaching and esperi~ncnt in~ ill  tllcir. o\wl 

classrooms wit11 their owt~  studelits lllatly edilcators see reslllts of i~~tcrdiscil)lil~;~ry 

teaching techniques and draw 1)ositive conclusions fron~ tliosc results (Kul~r;~s~.li .  I'JOS, 

Woods R: Weaslner. 1999; I.itke. 1995). 

Kuhrasch, a physical educatol., integrates c~~rr ici~lum in Ilcr classcs Sllc 

developed the STAIR acronylii to tlcscribc tlie benefits she has obser\,cd as a ~.csulr or' 

teaching integrated ctrrriculum (see Appel~dix B). All ofthe benefits su~~ir~i i t~~izct l  by 

Kut~rasch's "STAIRS to ir~tegratiot~" (Kuhrascl~. 1998) ilre sul)l)o~tctl in tlic lilcr;rlurc 

reviewed for this study. 

First, students learn to apply skills to various situations itntl ill v;~rioiis ;~~rtlie~ttic 

e~~virot~ments .  Acquiri~~g and itsing i~~fi)r~llatiol~ is a necessary lifk skill i\s \ \ e  enter (lie 



twenty-first celltury (Rai~hauser R: Mcle~ l~ la~~ ,  1995) Tire al~ility to r c l i~ t~  il shill 10 IIIiIIIy 

different sitilatio~~s is essential for succcss i n  today's Biotecli~~ical /\go 

Kuhrasch (1998) stated tllar integratioa allows tcaclicrs t t r  ~ ~ r c s c ~ ~ t  111o1 c 

information in less time and with greater student cntlrusii~snl. Stutlcnts c ~ ~ j o y  I I I ~ I ! ~ ~ I I ~  

connections between physical etlucation arid acatlemic areas ( R ~ ~ I S C ~ I C I I ~ ~ I C ~ I ,  I ')OO) 

Providing all e~lriched learr~i~ig e ~ ~ v i r o ~ i ~ l l c ~ ~ t  is il key co~~trihutor to slutlelit i ~ c l ~ i c v e ~ ~ ~ e r ~ ~ .  

Stilde~lt attitudes i~nprove wl~e~ l  they arc prcse~ltetl il\teyrated ci~rrici~luli\ Jacobs 

( 1  989) stated that i~~tcg~.ated curriculu~l~ is associated will1 hctter s t ~ ~ t l c ~ ~ t  sell-dircc~io~~, 

higher attendance. I~igller levels i>f'I~onlework cori~pletio~~. atltl bolter atli~t~tlcs to\\ i ~ r d  

school. 111 addition. Mclver (as cited i l l  1,ake. 1995) observed i~~il)rovcd i t t t i t u t l c . ~ .  \\-urk 

habits. and team spirit anlong students e~lrolled in an integrateti propl.ill11 

As Lake (1995) pointed out. toacliers benefit as well. Mnclver also Ii1111itl that 

teachers in an integrated progranl value the social support o f  working in lci~cl~i~ry I C ~ I I I I S  

and are revitalized by new interests and teacl~i~~g techniques. h/larsl~ (1000. 17 130)  sri~ti'd 

that "teacllers do riot irnprove by renlaining professionally isoliitcd". l'cilcli~rs ciltl yairi ir 

better ut~derstanding of the knowletige, expertise, and tcacl~i~~g 111ct11otls ol'otl~cr sti~lf' 

members as well as i~l~prove tea~ilwork by working togetller to ~ ) l i i ~ ~  it11 i~~to~~.i t tct l  L I I I ~ I  or 

curriculum (Cone R: Cone, 1999a). 

111tesratio11 Works 

Accortli~~g to Lake (1995) 1.csearc11 on cuniculun~ ir~tegratio~~ liills illto tllrce 

r~~ajor categories. The largest anloutlt of research is ill the area of'rel)o~-ts by tc;lcl~crs 

describing their ir~tegrated curricirlun~ and experiences they 11i1d collel)o~.i~ti~~g \ v i t l ~  



teacllers to create thernatic u~lits. Many repotts can also be ci\tegt>ri~etl as descriptions of 

how to successfi~lly irilpler~ierit an integrated cun~iculun~. This repoll lills into the third 

arld srllallest category: colilpar.ison stitdies wliicll detcrlilitie the ctYectiveness of 

illlegrated curriculum on content learning andlor student atlitudcs (Lakc. 1905) 

Tlie limited ni~mber of studies that repoll the etl'ect of intcgriitetl curricul~rnl 011 

learllirlg provide provisioilal ratllcr rliilrl definite concl~~sio~is becailse they Ilave vi~ric;~~s 

research flaws, tllatly of 1vllic11 itre estre~llely dil'licult to corltl.01 ill all cdi~cntioilitl setting. 

Many irlvolve slnaller ~lir~nbel-s of particil~arlts tila11 111orc trilditio~lal sul)ject st~rtlies. 

Student achieveme~~t and tlie success ol'a curriculum call be alterctl by so nlilrly \,;~riables 

that it is difficult to accilrately ijssess the success ot'iill integriitect cur'ric~~luni or- i l l l i t .  

Although lirl~ited and flawed. the rescal.cl1 thiit documents the etl'ect integl-i~tion has on 

learliing does support the ililplemetltatiorl of' an integrated curr-ici~lunl it1 both eletner~tary 

arid secolldary scliools (Lake. 1995). 

Integration is a tccllnique usecl by ~lli\tiy educators rli~tiorially. i\ccor-tlil~g to Ciiirlc 

and Chitie ( 199 1 ) ii ~ilodel of'it~tegrativc learrlillg ti1~1gIit iIt Ciuggenllei~ll EIBIIICIII~II.~ 

School in Cllicago produced a significant illcrease i l l  studc~~t acllievcnlent (collll)ared 

witli other schools in the district). Cii~ggelillei~~i is it1 the inner city a11d quirlifies for 

Chapter Olie filrldillg for disildvantaged allti low-inconie students 

Werner (1990) discussed the results of his dissertation about the lea~-l~irlg elttct ot' 

integrating selected science co~\cepts with physical education. In his study, he compared 

student leartiitig between a groirp ofst~rderlts who leartletl tlie scietlce concepts tluoi~gli 

movement experiences to a group of students who learrled the silllie concepts only in the 



classroom. The results of his study "den~onstrated Inore of'a ~)nsiti\~c leilr~li~~g c I ~ ' C C I  li)r 

those children wllo learned the scietlcc co~lcepts tllrougll active rnovc~llc~lt Icsso~~s 1lli111 

lbr tllose wllo lear~led the salllc concepts in ;I classroom scttitlg o~lly" (WC~IICI.. I O O Y .  1) 

5 ) .  

Research fionl every category regarding curt.iculur~l i~ltegriiti~t~ s111)1)01.ts its 

positive effects. Kullrascl~ (1998) anti Lake ( 1995) sumnlarized the fbllowi~lg ~~ositivc 

effects of integrated curriculu~n. Integrated currictrlu~~l Ilell~s studc'11ts apl)l\. skills i11ltl 

develop positive attitudes towards leilrrli~lg. Sti~der~ts accl~~irc a11 i~ltcgratcrl hilo\\ lctlge 

base fiom the multil~le perspectives e~~conraged througll il\tegratcti curric~llunl .l'llo\ 

integrated knowledge base prodi~ces faster retrieval of i~lf'or~llation. I:irli~ll>. curriculu~~l 

integration allows nlore quality ti~w to be spent on currict~l~ri~l esl)loratio~~ 

Proble~ns 

New teaching methods or cur~.iculunl arc difticul~ l o  i ~ ~ ~ p l e ~ l l e ~ ~ t .  [ILII once 

implenlented. it~tegrated curriculun~ saves time by teacl~iny ~ ~ ~ u l t i l ~ l e  co~~cc l~ t s  

concurrently (Kuhrascll. 1998: Lake 1995). Two areas in  pnrticuli~r Ilil\!c cilusctl Illillly 

teachers to becoiile fiustratcd by integration: lack of st~.~~ct~rrc. and "territorii~l te;icl~cl.s'' 

(Jacobs. 1980). Developi~lg ill1 accurate scope and sequence lijr an i~~tcgratcd cu~.l.iculu~l~ 

is more ditticult tha11 for a traditional seg~\\e~\ted C L I ~ I . ~ C ~ I I ~ I I ~ I .  

Some teachers tilay feel tllreatetletl by sllaritlg their discil~lirle Sirlcc ~~llysicill 

education is already tllought of as a periplleral subject. it is easy to u~ldersti~rltl \dly 

integrating every other s~rbject illto pl~ysical education threatens sonle teacllcr,s 

Integrating classroo~n su\)jects illto pllysical education does not inlply tllat ~~ltysical 



education currici~lulii is riot valuable by itself (Werner. Si~iimoris. R: Bowlilig. 1989). 

Integration should not bc a one-way invcstiiicnt. Steveiis- Slilitli (1999) argued tliat 

ititegratirlg pliysical educatioli and movemetit experiences illto classroo~ii itistril~:ti~li 

would complement tlie other acadeliiic curricula i\rCiis. Some pliysiciil educators fear that 

by integrating classroom atl!jects "pllysiciil etiucation way lose its ow11 itlc~itity itlitl 

focus" (Placek. 1992. 11. 340). 

Cone and Colie ( I999a) listed ~)ossible bzrriers to tlcvelopitig iititl itiil~letiietitirig 

an integrated currict~lum. Cornmoll ~)lsnliing titile for teacliers \illlo integrate is essential 

and administrators wh:> value etyorts to integra:e must provide s u l ~ p o ~ t  tlirougll 

professional develop~iient opl)c>t-t~rtiities ittiti by providing conlriion ;~l;tlininy tinlc fbr 

teachers. Lack of parental suppott and untierstantling may also be b;i~-viers it'tlie 

objectives and rationale for the ci~rric~~lirm clianyes are tiot clearly establislletl. .l'lie most 

prevalelit colicern was that moving to an integrated curriculuni would result it1 itliponant 

content to be forgotten or lost while tlie purity of discil)line ilreiis sutf'cr. Cotie iind Cone 

(1 999a) conclude that eltlioirgl~ discouraging barriers esist. ititcgt.ii:i~ig curricitl~rtil is it 

"worthwhile risk" (p. I I ) .  

Interdiscipli~iary c~rrricul~im does not tlireaten the existence ul'discil~line-sl~ecific 

curriciilu~n. According to Cot~e atid Cone (1999a. 1). 8) "tlie dialogue lias shitied ti-on1 

comparitig value and worth to fitidir~g a balance betwecn teacl~ing discipline-sl~ecific 

content and engaging in iliterdisciplitiary teacliitig etforts". Both curricululn niodels liave 

value and. if used appropriately. can be used togetlier to provide ille best ed~rcation 

possible. 



slll)!~orl 

The Cottricil on Physical Educatioli for Cliiltirell (COPEC) recognizes 

developmentally appropriate practices i l l  the cognitive educatiorl donlaill as "esl)eriences 

which encourage cllildren to . .  . integrate, analyze.. . and apply cognitive concepts.. . thus 

making physical education a part of tlie tutal educational esperierice" (\Vootls & 

Weasnier, 1999. p.2 1 ). According to \Voods and Weasuier ( l999), tl\ouglitfi~l editcators 

fc)llow COPEC principles by joining Icartlirlg esperlclices fi.oni various disciplines in 

order to provide stude~its tlie opportunity to apply a wide variety of concepts. 

COPEC is only one ofliiatiy educational orga~iizatio~is to suppo~t inteyl.ated 

curriculum. Tlie Associatioli for Supervisio~i and Cur~~ic~i lu~i i  Develop~iient. the National 

Dance Association (NDA), the National Associatioll for tlie Edt~cation oi' Young Children 

(CAEYC). and tlie National Association fbr Spolt atid Pliysical Education (NtISI'E) 

suppoll tlie principle of inteidisciplinary teacllillg (Werner. 1999). I'ublications regarding 

developmentally appropriate lnethods f o ~  NAEYC and NASPE "support ititerdisciplinary 

learriirig delivered by specialists workilig with classroo~n tcacl~ers" ( W e r ~ i ~  '. 1999, p. 6 ) .  

NASPE's Physical Education Sta~ldards (NASPE, 1995) do riot mention 

interdisciplinary educatio~i, but Iiiariy of the sample bellchmnrks arid assessnietlts for each 

of the seven content standards for pllysicill educatioli require applicatio~i of la~lg~laye arts 

compotients i t i  order to lneet physical ed~~cat ion statid;~rds. NASPE assessnient optiolis 

which require larlguage arts skills are student logs. student journals, illterviews, written 

tests, atid evelit tasks. 

The Teacher Educition Task Force (appointed by NASPE) described a thorough 



teacher educatioli ~ilodel that uscs concepts tbc:lssing on colltcrit k~iowletlge. pedagogical 

knowledge, teaching and learning styles. atid collaboriltion (Cone & Cone. l999b) 

Conterlt klio\vledge iticludes tlie ability to "irlitlelstnnd how to relate physical education 

content with other sl~bject areas" (Cone cP: Cone, 1999b, p12) Collaboration requires 

teacllers to work with tlie co~ii~liunity. parelits. and colleagi~es arld value ill1 Icarnirig 

experiences, i~\cluditig tl~ose regarding other subject areas. 

Cliaptcr I 1  exanlined various literature lelatetl to illteglxtetl curric~~lunl A 

historical perspective of curriculum was prcsenred, totlay's conli~sing ter~ils lbr ditl'eret~t 

nil~ltiple subject cirrricirluti~ ~nodels \\(ere clefitled, arid nlultiple discipline teacliillg 

models varying in colnplesity were delitied The relatiollsliil~ betweeri Ciard~~er's tlieoly 

of multiple i~itelligences atid ititegratin~i was considered alolig witll belietits ranging fro111 

developilig critical tfiitlki~lg skills to increasing teacher ai~tl st~rtlc~it e~itliilsias~ii Several 

previous studies and teacher testimonies about the efl'ects ol'intcgratioll were also 

examined. Finally, Chapter I I  described some potential problenis with ilnl)lenleliting an 

iritegrated curriculu~n and reviewed staiidards set by natio~ial teacliillg orga~iizations 

regarding integratioti 



CI  ltll'-l'l:l< I l l  

h413'fl-IOIIS ANl)  I'l<OC'17I)L!RI~S 

I~uruduct io~l  

. . 1 lie pi1rpose of'tliis clii~l)ter is to tlcscribe 111c ~lletl lotls alld ~~rocct lurc  l i )r  tliis 

study. t\ total o f 4 5  tift l i  grade sul~jects li.or11 I litrry SI)CIICC lil~'111011ti1ry SCIIOOI ill 1.~1 

Crosse. Wisco~tsiti took a geometry pretest slid posttest BotI1 group~-ecci\,c.tl ycoil lrtry 

instl.uction from their resl)cctivc classruoill tc;~cl~c~.s LIII~ :yllil~astics i r ~ s ~ r i ~ c t i t u ~  I i .ol~i  t l ~ e  

salile pllysical educat io~~ sl)ecii~list s in iu l t ;~~~coi~s ly  011e gr0~11) (tIlc i~~tcg~.:~tc.tl ?I.OLI~) 

received gyiiiiiastics i l ~ s t r ~ l c t i o ~ l  t l i i ~ t  i l~tcyratctl geo~i~etry  COIICC/)~S I ' I I ~  01I1er grc~11) (111~' 

control group) only receivetl gymnastics i~~struct ior l  li.on~ the i~ l~ys ic i t l  c t l t ~ c i ~ t i o ~ l  

specialist. 

I 'urp~se 01. 111c Study - - -- - - - - - - 

7'11~ ~)Llrpose ofthis study \\/its l o  al l i l l \ .z~ ll le ~ f l ? c l  i l l l~gra l i l lg  ~c.oI1IcII.y illto il 

physical educi~tion gy~llriastics uliit Ilatl 011 geoillelry test scol-cs Sllccilic lilill yriltlc 

geo~netric concepts o f a ~ ~ g l e s  and l i ~ l c  ~ . c l i ~ t i u ~ ~ s l ~ i l ) s  were i~l tegri~tet l  into a g y l ~ ~ ~ l ; ~ s t i c s  unit 

focussitig on floor exercises. 

Sul~ject SeIecti1111 - 

Fiftl l grade was tlie cllose~i gr;~tlc Ie\~cl 1i)r scvc.r;~l rci1solls I..ilill gratlc1.s \rerc not 

r a ~ i d o ~ n l y  assigned to classes. 'Tllese ~ x ~ r t i c ~ r l n ~ -  lilill gratlcrs Ilad li.\\.er t l isc i l ) l i~~e 

problems than other grade levels taugl~t by 111s ~.esc;~rcI~cr. .I'Iie I.~'SC~II.CIICI. (>It its ~IIL)LI~II 

time take11 away fro111 the lesson to (leal \vith possible discipline 111-oblcn>s \vo l~ ld  i~ t fec~  

the integrity o f  tlie study. As a tirst year tcacller [lie ~.eseiucl~cr is still learning class 



lllanage~ne~lt techniques and felt tlie ~lecd to foct~s 011 ~)liysici~l cducatio~~ i ~ l i ~ ~ i c  for the 

younger grades. Two of tile scllool's three fitill gr;ltlc tci~cllcrs teacl~ geonlctry 

sim~rttaneoirsly. I t  is rlecessary for botll tcacllel-s lo I C I I C ~ I  gCOIllCII~~ ilS t l 1 ~  I.C'SU~II.C.~IL'I. 

teaches gymaastics. Anotller reason tllc Iillll gratie was clioscn was t h ; ~ t  tllcy lllcet alicr a 

teacl~i~lg preparation ti~nc, which would allow tllc resci~rcller nlo~.e time to me~ltally 

prepare as well as prepare any neccssilry clla~lges in gyillrlasit~nl si~pl~lics. 

I'roced~re 

A Rescarcll and De\lelopme111 I<ccluest (see Al,l,e~ltlis (') \\.as sirb~~litrctl to the 

Scllool District of La C'rosse and this rcscarcll was i~l)l~ro\~cd by tllc rcscarcll and 

tievelopllletlt com~nittee prior to dat;~ collectio~~ 111 irdditio~l, the U~livcrsity of 

Wisconsin-La Crosse l~lstit~rtio~lal Review 13oi1rd sl,l)rovetl at'tllis resc;~rcll 1,ropos;rl 

A coin was flipped to determine :vIlich ol'thc two titill gfi~tlc clilsscs \\.oultl be 

taught tlie integrated lessons. Tlie rescarcllcr tlecidcd cli~ss I\ wu~~ltl be llcatls i~r l t i  class 13 

would be tails and the class that landed up \vould bc intcgri~tctl. Tllc coil1 l i ~ ~ l d ~ d  I ~ c ~ I ~ s  

LIP SO class A received the illlegrated lesso~ls C'lilss A wo~~ltl be rcl'crrcd to ils the 

"integrated group" and class B the "control gro~~p".  

'Tile units integrateti in this s t ~ ~ d y  were gy~llrli~stics a ~ ~ t l  gecmcrsy Eacl~ groi~p's 

geoliietry pretest ant1 posttest scores were cn~np;lred betweell tlic grouo receiving 

geolnetry i~ltegratio~i a~ld the group rcccivi~lg gy~~lnastics i~lstructiou alone 

Sti~de~lts co~npleted an informed consent for~n (see Appcntiis D) a~itl seti~r~ied it  to 

tlie physical education specialist. One yroi~p received the integrated instruction while the 

other received ~y~n~ias t i c s  i~istructio~l alolle. T11e st\rtle~lts took a geometry pretest before 



the gyrtlllastics ilrlit arld posttest i t l tcr the unit TIIC lilt11 gratlc tcacllcrs werc s~~ l ) l )o~- t ive  

and w i l l i ng  t o  assist ill this stutly. 

Tile t i l \ l l  grade classes took a 37,- i t  en1 wr'ittctl pretest ~ l i e i l s u r i ~ ~ g  tlieir kriowlcdge 

of geonietry bcfi>l.e trcatrllerlt Stutlcnts took t lie pcor~ ic t ry  posttest tllc (lily a l lcr  

corl lplctir lg tlleit. georl letly unit. Tl lc c1;1ssron111 te:ieI~ers i ~ d ~ ~ l i ~ i i ~ t c r e ( I  the tests i111d dit l  

rlot answer ally quest io l~s durir lg tlie test. I ' l l c  rcscarcllcl- g~ i i ded  each test and allo\vctl tile 

classroom tciichcrs to scc t l i c r l ~  wlletl tllc st~rt ly \\;as ca111l>lctc I ' l l c  cliissrooill teacllcrs 

\nil!: use the tests for  t l lcir ow11 grading, but ill tlic stutly s lu t lc~ l l  i111tl tc;iclle~. I I i l I l l C S  \vere 

kept co t~ f idcr~ t ia l  Tl lc cIassri~~>r11 ~CL\CIICVS \VCII.C i l ~ k ~ d  1101 I<> clisc~rss tlle rcsca~.cl~ ~)rc>jcct 

wit11 the stutlcnts w l ~ i l c  tllc units \~er -e  being tiic~gllt 

Each l i f t l ~  grade pllysical edtlcatioti Iessorl was 4 5  ~~ l i l i i r t es  lol lg. l ' l ie  Scliool 

District o f  L a  Crosse uses a 6-day tci lcl i ing cycle Ih r  e l e ~ ~ ~ e ~ ~ t i i r y  s~)eci i~ l is ts I l i 1 ~ 1 1  class 

met twice d u r i ~ ~ g  tl le 6-day specialist cycle, o r  i ~ l ) l ) r os i~ l~a tc l y  live ti i i ics in  one 111~>1111i 

The researcher de\lelopcct ant1 ca~.l.ietl out lesso~l  ~) la l i s  (see /\l)l>crltlis 1:) I::~cll intcgratetl 

lessotl had at least one pllysical education ul>jccti\lc a ~ l t l  orle gco r i l c t~y  ol)jectivc. Not all 

f i f th  glade geometry concepts were integrated i l l to the 5-(lily gylnriastics urlit. 

Instrun~cntation 

The classroom teachers pra~,idcct the rese;\rclier. with the rll;rtlien~atics textbook 

(Fennell. 1992) that includecl t l lc georl1ctr-y ~ ~ r c t c s t  ant1 posttest (scc /\l)l)eridis F) A 

panel o f  experts including tlie L a  Crosse School I)istrict cur r icu lu~ i l  co~ l ln l i t tec  re\~iewed 

the textbook and tests w i t l i i ~ ~  the book. Stutlctits were give11 ;IS 111ucl1 t ime as necessary to 



complete tlic tests. Questio~ls on !lie two tests were dill'crent but asscssctl tlic S i t l I l C  

geo~iletry cotlte~lt. 'Tests were llat retur~led to stude~its ulitil tllc conil>letio~l ol'tllc stittly 

Gco~i ictry CII~~~CIIILIII~ 

l ' l le t i l t l i  graclc classroo~il tencliers i t1  tliis study tiiugllt li.0111 [lie IZIL'IIIC'IIIIII.~ 

Mathematics C:urriculual Ibr grittlcs tllrec t l~ ro~rgh  l ive ill t l ~ c  Sclloul District 01.1-a Crosse 

(see Appe~ldis G). Accordillg to this curr iculu~l i  tilili g ~ i t t l ~ r s  sllclt~ld be i~b lc  to: esplore 

strategies to find the cirarnifercncc o f  i t  cil.clc. ~ I IU \V  lii)\\. t i1 ~ s t i ~ l l i t t e  ill111 IlleiiSLlre 

angles; 1.ei11force f o i ~ l - t l ~  grade concepts. a t ~ l  know three types of tri i~nglcs - ccluilitteri~l, 

isosceles. ant1 scale~lc A l l  fourtli glatlc cupcctatio~ls wcrc rci~llbrcccl by each clnssroo~n 

teacller. T11e l'oi111li yratle expectations reirlti~rced tllrougli the i~ltcgratctl gyrlllli~slics u ~ l i t  

included the followitlg know concept ol'lilic seglliolit. ray, lines. a~igles, vcrteu. 

i~ l t roduct io~l  to 1)arallcl lines. i~i tersect i~ig lilies i l ~ l d  I>L'I.I)CI~~~C\I~~IV l i~ ics,  illid kilo\\ tile 

three types o f  arigles acute, obtuse. illid rigllt 

Raw test scores (see A l~pe~ l t l i s  1-1) were cnterctl into SI'SS \lersio~i 8.0 and 

descriptive statistics were utilized to colnparc tile two groul)s L\ t~wo-way test o f  

independent samples was used to dcterniine il'rllcall pretest scores b e t \ ~ e c ~ i  tlic 

two groups were signiticantly dill'erent. A l l  t \NC'O\' / \  was usccl to adjust t i ~ r  

pretest di f fere~~ces before t l c te r~ l l i~ i i~ ig  if~)osttcst lilcilll scores were s ig~l i l ica l~t ly  

differetit betweell the two yroul~s. 

This concltrdes tlie descriptio~l of'nietliotls alltl procctlures of'tlie study. Tlie nest 

chapter w i l l  report s!udy results and discuss tllose sesi~lts. 



cl- l~\l '~l~l~.l~ I \I 

I<ESIJI-I'S AN[) OIS('CJSSI0N 

I ~ l l r o t l u c t i o ~ ~  - - . 

. . 1 he purpose o f  this study \ViIs to i~llalyzc tile elli.ct tI1i11 i~itcgrcltir~g 1iliI1 yr i~ t lc  

geonlctry corlccl~ts irito pllysical c d u c ; ~ t i o ~ ~  II~IS or1 yco~l lc l ry  test scores (.)lie CI~ISS i)l'lilil~ 

grilders (11 - 7-4) was taught ii p l l ~ s i c i ~ l  ctluc;~tioll gyr~~l l i lst ics u l ~ i t  \\.itllout ycor~lclry 

ir~tegrntioli and tlle otller t i l l l l  g~.itde cli~ss (11 - 3 1 ) \vos t;~ugl~t ~) l l \s ic ;~ l  ctlu~.irt iol~ \\  it11 

geometry concepts i~i tegri~tct l  in lo tllcir 9y11111;lslics ul i i l  .l'l~c gcorllclry i ~ ~ l c y l . i t l i o ~ ~  

fbc~~sscd (111 l i l ~ c  relal io~~sl i ips irrld a~lglcs I3otli classes rcccivctl gcci~iict~.). i~\structiol\ 

fi.on~ their respective classr.oo~i~ teaclicr \v l~i Ie tlie pl~ysical c r l u c n ~ i o ~ ~  teacher ~augl i t  

gp~n~iast ics Classroon~ geometry ins t r i~c~ior i  l i i l lowctl tllc 1 ~ 1  CI-ossc Scliool I1istric.t 

a~ r r i cu lum (see Al)pel~tIis F) I h r .  e l c ~ ~ ~ u r l t i ~ r y  III~I~~IC'III~I~~CS I'~.ctes~s \\CI-C gi\.c11 to 110tl1 

classes prior to their geometly a l ~ d  gyr l l~i i~st ics ur~ i ts  I3c1lIi cli~sscs c c i ~ i i l ) l c ~ ~ t l  [lie 

posttests the day alter tlleir c lassroo~~i  geollictr\ ullits c~it lct l  

. . 
SLII~ICCI TI.C'~I~IIICII! 

A totill o f  45 s~rbjects cclll~pleted tile prc- i111d I ) O S I ~ ~ S ~  Sul!jccts \r.crc lilill g i ~ d c  

students at I-Iarly Spence Ele i~ le l~ l i i ry  Scllool in tlic 1-;I ('rc~ssc Scllool I)ist~.ict 'l'lie 

corltrol group colisisted o f  12 f 'e~li i~les a l~ t l  17- 111i~lcs \\rliilc tlic i ~ ~ ~ c s r i ~ t c t l  groi11) \ ~ i s ~ ~ i i i r l c  

up o f  14 females and 7 males. The cont r~ i l  cless (01. yraup) Iiurl 7-4 s~~\?Jccts A l l  34 01' 

those st~bjects atte~ltled physical e t lucat io~~ a l~ t l  c l i ~ s s r o o ~ ~ i  stlldies togclllrl. Ol'tlle 20 

students erlrolled i n  tile iatcgrated clilss only 2 1 \\lure sul?jccts usctl ill i l l is study Ol'tlle 

2 (, 



remaiaing li\le students, two were 1101 ~,rcscrlt f i ~  [lie pretest ant1 tlirec were erirolled ill 

special education classes. Tlie three students ill sllecial ctlncatio~i (lid not receive 

classroo~n geoliietry instnrctio~l, but tlicy did rccci\~c ~)liysical ctlucatio~l i~~tegr ;~ted 

g,ymn~"tcs wit l i  the ollier 2 1 sul),jecls 

Ilesults 

The means, standard deviafions, and dillkrcnce between pretest a ~ i d  posttest 

liieatis for cacll group are su~i i~l lar izrtl iri Table I Figure I pral)liic;illy rcl)leselit> the 

between group rliearis 

Table I. Meatis arid Staridard De\liatiorls (SD) Ibr Geonietry Scores 

Gro~cp N Statistic Pretest Posttcst Ditt'erence 

Control 24 Meat1 13.50 3-0.96 +7.46 

S D 4.53 4.83 I -  .3 0 

Integrated 21 Mean 12 3 8  75 2') 112 91 

SD 4 42 3 9 -. 52 



Figure I Line grapli representing liieatl pretest atitl posttest scores I'ol botli groups 

A p-value greater than 05 intlici~tcs tI1i1t tllerc was 11ot il s i y t ~ ~  licittlt di  tl'erence 

between the two groups An iadepcntlent t-test fbr ecl~~i l l i ty o f  Illcalls i~ldiciited tI1;it tlie 

mean pretest score of the control group was riot sig~~if ic;~r i t ly different tliatl tlie liieati 

pretest score o f  tlie integratect g ~ o u p  (t = 830 ,  p = 408) 

An ntialysis o f  covariarice (ANCOVA) was ~~scct to ~ c s l  Ibl sigriilici~rlt tlitkrenccs 

between groups in  the posttesl lllealis u s i ~ ~ g  tlie plctest Iiiei1tls as tllc covi~rii lt l t Altllougll 

ditkrences between pretest rlleilns were itlsigrlificarlt. the /\NCO\'t\ test nclj~~stetl ti)r 

those differelices before analyzitlg posttest nleilns Tile ANCOV/\ analysis i~ltl icated a 



significant ditTererice betwec~i tlie co~i t ro l  gro~rl) posttest mcan a ~ l d  ~ l l c  i~ i~egra lc t l  prottl) 

posttest Iiieali (F = 20.36. p < 0.001). 

Disct~ssio~i -- 

'The I~ypothesis ot't l~is study wits tllnt intcgr;~tin% clnssroon~ gcon\ct~'y o\)jec\ivcs 

i l l to a physical education gymnastics t111it \v0111d 1101 result ill il s i g ~ l i t i ~ i l ~ l t l y  ~ l l i ~ ~ l g ~ t i  rate 

o f  Icar~l ing geoniet~y. Results itidicatcd tllcre w i ~ s  i1 sig~iificarlt dilr'erencc bet\vce~i 1l1c 

control atid i~itcgrated groups in  learning gco~ilctry. 'l'lle control grot111 ~)osttcst llieall 

score was 7.46 points Iiiglier t l ia~ i  its prclcst rlicall score wllile the i~itegratetl p ro t~p  Iiit'iIll 

score illcreased by 12.91 poi~its. As tlic resulls intlicale, tlie null Iiypotllesis wits rejectctl 

i l cco rd i~ iy  to Gardner (1993) tliere arc at least ciylit ditt'erent \vi~ys ol'l)rocessi~ig 

i~i for~nation. People are able to process i~ i lh rn ls t io~ i  ill each way. or t l~~,ouyl l  ei~cl l  

intelligence. but tlicy esliibit stre~~gtl ls iri one or twu ot'[hc eight i~\tcl l ipe~\ces Bodily- 

kinestlietic learners use bodily se~\satio~is to process iritbrmation. /\ ~ I ~ ~ S S ~ O O I I ~  ~c i~c l le r  

who integrates physical activities or i t  pllysicitl cdtrci~tion tcilcllcr wlio iritegrates 

classroo111 objectives is especially be~ielicii\ l to tlie kirlctic Icilr~icr. .l'llis rescii~'cl~cr 

believes that i~i tegrat io~i i r i  physical cdttciitiori be~lelits all Ieitrncrs. k i ~ ~ e t i c  or 1101. by 

, . 
challenging tliem to use liioveliielit to 11ii1kc COIIIIL'C~~~I~S bet\vee~i s~~bjeet  BreilS 1 his tlse 

of r i iove~i ie~lt  ill an alternative fasliioti creiltes il l1 cnergy or e~l t l lus ias~i~ l l ~ a t  C i l I l  yreiitly 

improve tlie leanling environ~nent. 

Once edtrcators develop ways to reacl~ each st i~t le~it ,  tlley ~ l l ~ r s t  ellsure t l l i ~ t  \vliat 

they reacli stude~its with is applicable !o tllc increasitigly co~i ip lcs t lct~ia~it ls ot'tlle twctlty- 

first century. Kesearcli suggests that niultiple discipline tcacliing tecl l~l iqt~es iilily I)rePiIrL: 



students Ihr the new and complicated II~D~IL'IIIS 01'111~ D i t ~ ~ e c l l ~ l i ~ i l l  Age (Klein K: Uotp, 

1994; Lake. 1995; Rauschenbach, 1996; I\a\rhauser 8: Mclerl~lirrl. 1995) Students who 

are guided to link geometric concepts to t i i o v c u ~ e ~ ~ t  activities outside of the classroom are 

Inore likely to be able to apply tllosc gconlctric cc>t~ccpls to a variety ol'autl~ct~tic 

situations and e ~ l v i r o ~ ~ ~ l l e ~ l t s .  i\ccordirlg to C'airle ;~t i t l  C'ainc ( I00 l ) brain-basctl Ictu.riirlp 

is based on the lhct that tlle brain recog~iizes si~liilarities betweerl tllc tliscioli~lcs. ill this 

case yconletry and gym~lastics I r l~cgra~ior~ c>l'tllcsc siil~jects sti~llulates tllc I>r,i~i~l and 

excites the lear~ler. 

Lake ( 1995). Colic and C'o~lc ( I 90i);r). illid W ~ o t l s  i t ~ l t l  \\'C;ISIIIC~ ( I 000) l l i~ve 

doclr~lle~lted cases where inteyratetl clrrr-iculu~n catrscd at1 incrcasc ill teilcller a~l t l  stuclcrlt 

entllusiasm. Alt l~ougl l  entllusiasnl was not nlei~surcd ant1 recortlctl ill this sti~dy, i t  \\'as 

noticeably Iligller it1 the pllysical ed~rcatiorl tcacl~cr a11cl tile students iri\vlveti ill 

integrated Icssotls. 111 the bcgitirlitlg c~l'tlle unit studc~lts in the integratetl g r o ~ ~ p  scc~lletl !o 

be corifi~sed or sllocked by the use ofgeo~net~. ic corlccl~ts it1 the gynl .I'l~ey r e s l ~ ~ ~ l d e d  

quickly by  the end oStlle unit stattecl to 11l;tkc co~ l~ lcc t io~ ls  11si11g tI1e IIII~s~c;~~ e d t ~ c i l t i ~ ~ l  

teacller as a thcilitator rather tliali it condtictor. 

Althot~gh difSel.e~\ces i t \  studelit attitodes were not nleasurcd or evaluatetl t '~~r~nal ly  

it1 this study, i t  was clear that students it1 tllc i~itegratcd physical ctlucation class were 

more actively engaged ill their own learning. l ' l lcy begat1 to ask inclirisitivc tluestio~~s and 

make connections without the teacher csplicil ly t lef i~l i r lg the con~lcctio~ls. .This 

observation o f  stlrdetlt attitude supports the vast a ~ ~ l o u u t  of'litcratu~.c that reports 



improvenients it1 stude~it attitutlc in  i ~ n  ititegratetl curr icu lu~~i  (.lacol)s. I[)X1). KuIiritscl1. 

1998; Lake, 1995). 

Research it1 tlie form o f  cotll l~arirlg studctit Icarnilig fi.oni ititcgt-;lied l o  tliscil)lit~c.- 

based teacliitlg is  rare, but results fi.oni this stutly are conlparal~lc to s i~ l l i l i~ t .  itilct-l,r'i~tiori 

studies. Peter Wcrtier (1999) studiecl tlic etl'ect ititegl.atitig scicrlce i l l lo p l~ys ic i~ l  

education hati on leiirning. t-lis lirldirlgs were sini i l i~r to tllc lintlings ol'lllis t.cl1~11.t .I'lic 

stirderits \vlio leartied scietice coricepts bot11 it1 their classrontii illid i t1  pI1ysic.;1l e ( I ~ c i ~ t i ( ~ ~ l  

sllowed tilore o f  i~ positive learnirig ott'cct tliari the st~ttlcnts wlio Ic;~r~lctl scictlcc o t ~ l y  i t1  

tlieir classroot~l. 

AS Kirlirascli (1998) iltid Lake (1995) poititcd out, i l l tcgri~tion is tloi itl\\ilys cilsy 

to iniplernetlt. Ititegratiotl, l ike teiitii teachitig and ~i ientor ~~rogranls, rccl~tit.cs tc;~clicrs l o  

open their classroort~ to fellow teacllers atid share wll;~t they arc ~c;tcllitlg ' l ' l~ is  

collaboration call be t'rightclii~lg, csl)ecielly to teacllers \vIlo I l a \ ~  11cc11 i ~ ~ l i l ~ ~ d  f i ) t -  yCi1l.S 

or who have been in  threatening thculty eovirc>nlnents. Tlie i~tnlospl~erc ol'tllc scl~ool Ilas 

a great effect otl wlietlier teacllers feel cotiif'ortable to lakc ct~rr icul;~r risks. .l'cilcller~ i ~ t l i l  

admitiistrators IIILIS~ be will i t lg allti comlbrtable erioitgll i o  discuss tlie (1ruhlc1115 tliat 

integration riiay create. 

Potential problems outlitled by C:otie atid Colic ( I  999;1) itlclutic tlic tlcctl l i ) r  

cornmot1 pla~ini t ig titne betweeti teachcrs who integrate. Very l itt le colnmon pl i ln~i i l lg 

t i r~ le  was ~rsed for this study. Altliough results itidicated incrcascd peonictry i ~ l t i ~ i r ~ l i ~ c n t  i t1  

the integrated group tliis researclicr believes tliat irtilizirig a 111orc col i i l~lcs i111tl lotlgcr 

integrated unit could liave mstle eveti greater gaitis. Coliimotl ~) la t i~ i i t ig  titllc \ \oi~lcl  be 



esselitial in order to develop a more coriil)licated riir~ltil~le discipli~ic ~ r ~ i i t  t l i i ~ t i  tlie orie 

used in this study. 

Physical edtrcation orgariizatiotis sul~l)ort tlie iriteyratiori of'academic subjects, but 

i t  is equally important forotlicr education o r g i ~ ~ i i ~ i ~ t i o ~ i ~  to suppol1 tlie iiitegration of 

physical education into tlic classroo~li. 'flit rcsl)orisibility to i~itcgratio~i slioultl riot be or1 

the slioulders of tlie pliysical eclucator. Tile wciglit sliould be sliarcd :llnclrlg all educators 

and ad~~ii~iistrators. Witliout corii~nori pla~ini~ig ti~ilc, IIroper ~~'i~iriiiig. parerit i111d 

co~ii~iiuriity educatiori. elid tlie fseedo~ii to 11.y ricw curricula, tcacliers sliould not Oe 

expected to adti to tlleir alreaciy hll sclicdulcs. Furtlier, ifpliysical etlucntiori is riot 

respecteti as a separate discipli~ie i t  is riot likely t h s ~  tlie pliysical ed~rcator will want to 

integrate otlier subjects for fear of loosirig tlleir o\ifli. Supl~ort lias beer1 doc~r~iie~ited but i t  

must be demonstrated tliroi~gli action in ortlcr to prod~rce real cliarige. 

Chapter IV re\~iewed tlie treatmerit oftlie sul>jects during tlie stirdy. the statistical 

results of tlie study, alid a discussiori regarding tlic irnplicntions of  tile study. Tlle next 

chapter suniniarizes the findings arid coriclusions fi.oni the study iis \\ell as otrtlines 

suggestions for firlther researcli. 



CI-IAIJI'EI< \I 

SUMMARY. CONCLUSIONS. :\ND RECOMl\/lllNL>.~\'l'IONS 

Sllllllllilly 

Tlie purpose of this study was to dc~errilinc \\;l~at cft'ect inregra~i 11s geunlcl~-)r into 

a physical education gymnastics unit llad o n  gcometly test scores Tllc subjects were 45 

titth grade stt~de~its ill two ditTerent classc:;. ('li~sscs were ~.il~ldonll~ ilssiy~lctl to [\YO 

groups. One class was assigned to he the control group and tlid nni ~.~c.ci\.c in~c~r;~teti  

instructio~~. T11e other class \vils assigned 10 be tllc integrated groul) ailtl rccci\.ecl 

sequential geometry integration i n  their live-less011 pllysical education g ~ .  nlrlastics unit.  

Each group received geo~~ie t~y  irlstrt~ctio~l fi.0111 tlleir respective C ~ ~ I S S ~ C ) O I I ~  tcacllers wllilc 

they received gymnastics instruction (i-or11 the siilnc: physical educa(ion teacher. 

The less011 plans (see Appendis E) \\;ere dcvelol>ed and t;~ugll! I > \  iltc rcsc;lrcl~e~- 

Each class took the same geonletly 32-  itc111 pretests il~ld 3 2 -  iten1 posttcs~s (see t\l)l)e~ltlis 

F). The pretests were given tlie day bef\)re tl~cir c1;1ssroo111 teacllers s~artctl tllcir 

geometry unit. Tlle posttests \Yere take11 the dily afier each class Iinislletl tllcir classroo~ll 

geometry unit. Each classroom teacher taught the geometry 111lit li.o~ll tile 1.21 ('rosse 

School District Curriculu~~i (see Appendix Ci) .  

The integrated groups' pretest Illeilll score was 12.38 and ~>osttc.st IllciIll score \\IilS 

25.29. The control groups' pretest niean score was 13.50 and ~ ~ o s ~ t c s ~  muall scoro was 

20.96. An independent t-test for equality of'nlea~ls wils used to determine il'tllc groups' 



pretest scores differed. This test indicated no significant difference between the gl'oups in 

the pretest (p > .05). A11 ANCOVA adjustett for the insiguitica~\t dilt'erences i n  prestest 

tileans atid was used to determine if the groups' posttest scores were signiticantly 

ditfererit. I t  indicated that the groups' posttest scores were signilicantly diff'erent (p < 

.05). 

Coaclusions 

Tlie results indicate that integrating geoliietry into a fitill grade gyti~llil~tic~ 

physical education unit increased learni~ip ol'geonietry as r~ieasut~ecl by ditl'ercnce i t ]  

pretest and posttest scores. Tlie integrated group learned geoliietlv concepts better tllcul 

the control group. There were, as tliere are i n  any educatiotlal setting, many li~nitatio~is to 

this stitdy. Integration may not liave been tlie sole contributing ticlor, but i t  did 

contribute to the higher test scores. 

Every teacher. regardless of their discipline area, can ititegl-ate witllout losing tlie 

identity or significance of their primary sul)jjcct area. Teachers at every level sllould reel 

as tllougll they are all tnenibers of the siime team. striving to graduate st~~dents who are 

able to think critically in order to solve real world problems. Integration should not be a 

one-way process. Classroom subjects call be enhanced by the irltegratioti ol'pllysicill 

educatiorl concepts. Integrating movenietlt activities into acadeliiic subject instruction 

may help the classrootil teacher reach stildents ti0111 every learning style or intelligence. 

As this and other studies reviewed in Chapter I 1  indicate. integration call benetit 

students as well as teachers. Although stude~~t and teacher attitudes were not ~neasured 

and reported in this study, the researcher did observe increased lilotivatioll and 



enthusiasm by the stirdetits in the integratetl group. 111 ;tdditioll. the researcller felt excited 

to offer integrated lessotis and benefited Iiulii co~ii~nunicati~ig witli tllc cl:issrooln teecller 

about lesson objectiveu and methods of integration. Increasing teaclicr ~llotivittio~l i111d 

decreasing teacher isolaticln are benetits that mny not be supported witli co~icrete data. but 

they are just as valuable as ally otliers. Pliysical edt~cators olic~l feel isolated lYom iltlier 

school faculty and can use integration to s1i;ire tlleir curriculu~li a~ ld  itlcas witli other 

teachers. 

Siniple integra!io~i used it1 this stutly ~ ~ r o d ~ r c c d  sig~iificalir results, wllicll s l io~~ld 

encourage teacliers to integrate. Every Ieacllcr coultl experience simiiar results by 

integrating tiiovement activities into their classroorii or by integrating classroom colicel)ts 

into tlieir gylnnasiunl Clialleliging ant1 gt~idi~ig S ~ L I ~ C I I ~ S  to ~iiake collnectioris betweell 

subjects leads to benetits that fa1 outweigh possible drawbacks 

Recon~1~1eiidatio1~ 

Based oil the results ofthis sti~dy. several reco~iillie~ld;ltio~~is for f i ~ t ~ ~ r e  researell 

may be suggested. Higli scliool physical educators ofien view integration as a valid 

curricular practice for the elelnentary or ~niddle levels alone. F u t ~ ~ r e  reseal.ch regarding 

integrating academic areas into Iligli scliool ~~lipsical educatiori c ~ ~ ~ ~ r i c u l u ~ ~ l  lilay tilid that 

integratiori can benefit tlie high school student acatle~nically ils \\,ell as Iiell~ tllc stt~tle~it i n  

acquiring the skills taught in physical etluctttioti. Researcli Iliily also disco\ler all 

increased   no ti vat ion and sense of team\vork betweell teacliers wllo i~itegrated at the liigll 

school level. 

This study was linlited to tlie integration of'certai~l geolnetr-ic objectives illto a 

five-day physical education unit. Future researell involvilig longer units and more 



acade~iiic objectives tilay result ill  even nlore ofa positive learning O L I I C O I I I ~  111 itdditio~l. 

fi~ture researcli on the effects of'integr;~tion (111 test S C O ~ C S  ~)l'i111 ~ C ~ I ~ U I I I ~ C  SLII)JC'CI 11sing il 

pretest, posttest, and a delayed posttest Illily I . L ' \ ~ c ~ I I  tllr ell'ect s 01' i ~~teyrat io11 011 C O I I ~ C I I ~  

retention. 

Gender differences were 1101 in\lestigated in tllis stutiy I:~~ture resc;~rcl~. 

especially in the area of~natlie~iiatics instr~~ctioli sl~ould stutly efl'ects i~~regr i~ l io~~  Ilas 011 

one gender as co~iipared wit11 tlic otller. i\:li~y[)~: fi~ture rcseitrcl~ call tleternli~ic \i:lis 111a1is 

yotrtlg girls are tur~led oft'to ~iiatlleniittics ;intl I~ow cctlrcatol,s ciul ~rc\lellt i t  

Finally. rattier tlian only testing i~ci~de~iiic collte~~t kriowletlgc \vllcri the oci~tlell~ic 

subject is i~itegrated into ~)llysical etluca!ior~. i t  is suggestetl tllat ~.csearcl~ers i~~\tt'~tigilte 

the effects iritegratitig has 1111 pliysicirl education to deternli~le iI'pllysic:~l cducatioll 

content is sacrificed as il resillt of integrating a11 i~cadelliic subject. Tests for 1)llysical 

education skill acquisitioli as \veil as pliysicnl educatio~l contel\\ i~ccluisitio~~ l\liiy be 

i~tilized i l l  fi~ti~re researcli. 
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AI'I'ENDIX A 

ROBIN FOGAKTY'S MODELS OF INTEGRt\TION 



Description 

Separate and distinct disciplines. 

Topics within a discipline are connected. 

Social, thinking, and content skills arc targeted within a subject 
area. 

Similar ideas are taught in concert although subjects are separate. 

Team planning and/or teaching that involves two disciplines 
focuses on shared concepts, skills or attitudes. 

Thematic teaching, using a theme as a base for instmction in 
many disciplines. 

Thinking skill, social skills, multiple intelligences, and study 
skills are "threaded" throughout the disciplines. 

Priorities that overlap multiple disciplines are examined for 
common skills, concepts, and attitudes. 

Learner integrates by viewing all learning through the 
perspective of one area on interest. 

Learner directs the integration process through selection of a 
network of experts and resources. 



API'ENDIX 13 

CINDY KUIIKASCH'S "STAIRS" 7'0 INI'EGRA'I'ION 



THE "STAIRS" TO INTEGRATION 

BENEFITS OF INTEGRATED LEAIINING 

S'I'UDBNTS Ll?AKN 'TO AI'I)I .Y Sh'l1.l.S 

rI.EACHBKS ARE ABLE TO COVllll MOIIE ( 'ON.I ' I~N~  IN I.I(SS I M l i :  

STUDENTS DEVELOI' AN IN11<tii(/lll;l) KNOWI.RI)GI( BhSl i  

STUDENTS AKE ABI.1: TO I(I*;1I(N<l1; INFOIIMI\.I.ION MOllli lif\SI1\. 

, TIME 1 
SKILLS I 



SCI-IOOL DISTRICT OF LA CROSSE RESEAIICI-I A N D  DII\:ELOI'kIENT 

REQUESI' 



I)ste Nove~llbcr 7_.),.p2')')S- 
Natne of Applicant Jeatl~le Bastascll ~ ' I ~ L > I I c  JW!7[#-1.3 . 

Address 1614 King StreelJ Lil Crosse,& Zip 5400 I . . . - . , I itlc of research / survey 'I'llc effects of'i~lteyrati~~y e cla~srooni.s~I)jc<t .ig!!, ;I 
plivsical education u~iit. 

I .  DEFINITION OF 'I'IIE I'IZOJEC'I' 
A. . S 0 ~ / c ! t t r o r /  c!/'/llc, ~)r~ol)o.sc~cl ~ ~ I . I ? ~ C L V  

I'lle prt>jcct 1 ivn prol)osi~~g is a study to dcmonstratc il'i~itcgri~tirlg ;I 

classroom subject into a physical etluciitioll unit will Iiavc ;III cl'1i.c.t 011 stude~~t 
learning. 1 woirld like to integrate litill grade yeornctry illto 111y g y ~ l l l l i ~ ~ ~ i ~ ~  
unit while their classroonl teacllers arc teaclli~lg gco~llctry Orle c.lass will 
receive the integrated illstructio~l wllile the otllcr will receive gyl~lrli~srics 
instruction alo~lc. 7'11~ studc~lts will take a gco~lletry prctcst bcti)rc rile 
g)~mnastics unit and posttest after tlle url i t .  I Ili~vc ti~llictl \ \ i l l 1  the lilill gri~tlc 
teachers and they were suppo~tivc a11d willing to assist rile ill 1l1i.s study 

B.  Ht~ i~ / ' /~ i , \~ /o t : j~  (!f / /rt  /~r.ol)lctr~ 
There is very little rcsci~rcll regardillg the etficts of irltcgratctl i~~structiori i111d 
no researcll spccitici~lly studyillg pllysical cduci~tio~l i~ltcgriltio~~ \lany 
physical educators arc i~ltcgrating Ilealtli. allatolny. and pllysiology co~lcel~ts 
illto their curriculi~~il. but subjects such as ~lli i t l l  ilre s~I(10111 i ~ l t e s ~ - i ~ [ ~ d  -l'llerc 
are two ~najor ollilosopl~ical questio~ls regarding intcgr.ation in plysici\l 
education. One, does iateglating classrocl~n subjects ilnply tI1i1t o~ir  o\ i  11 

physical educatio~l objectives are not i ~ l l l ) ~ ~ i i ~ l l t  ~ I I O L I ~ I I  to Justit). ; I I I  elitire 
cursiculurn? Two. will an i~ltcgrated curriculu~ll dccrci~sc stutlc111 i~cti~ity 
time'? I t  is 1)ointlcss to argue either point witl~out kllowillg \ \ . I I ~ I I  Ocrlclits. i f '  
any, integration llas 011 acade~nic lear~ii~lg. 

Secli~etltial itltegri~tion: two or Illore su0jects sl1al.e topics s i ~ l i ~ ~ l ~ i ~ ~ ~ c t ) u s l y  
Integrated k~lowledge basc: subject areits coanectctl ill  11ii11tl 

Intbnnation retrieval: tllc act ofrecalling data from rnclnory 
D. I~~y1o111e.si.s 

Integrating ch~ssroom geolrletry objectives into a ~)liysical etlucilrion 
gy~ i~~~as t i c s  t ~ n i ~  will result in increased lear~li~ig ot'gco~llet~-y 

11. DESIGN OF THE IBRO,IEC?' 
A. I'roj)o.sotl Sttrrlitr~ I)trtc*: Januarv 4. 1999 

('ort~/~leliott 1)crlc~: Februarv 12. 1999 
B. I ~ , ~ / e t r /  c!/'.vcltool pel:sorttrc~l irr~~oh~ccl 

I .  Number of pupils requested: 63 



2. Grade levels it\volved: 
3 .  Estitiiated titiie recluirctl 1'01- each pi~pil: A!)!)rosir~iittcIy 011e l i w  outside of 

phvsical editcatioti clitss. 
4.  t',stimated time rcquirctl ('or cacll tciicllcr: Thc teacl~cr 01'1l1c cli~ss 

receivit~r: tlic ititeqratetl lessotls will meet will1 nie I b r ~ l ) l ) ~ ~ ~ i ~ ~ ~ i \ t ~ l ~  o ~ i c  
hour before tlic uliit bcqi~ls to discuss s u b j ~ c o t i t e t i t  i i~~cl~oJ~ct i \~cs Wc 
!lave alreiidv nlct to tlisc~lss this atid lie was   no re tl1i111 I I ~ I ~ I ' L I I  i111(! 

-live. I will also ask each teacller lo record the I ~ I I I C  t l i i ~ t  t l ~ ~ . y ~ l . c ( j ~ t g  
to gco~iictty i~istrt~c& 

5. Nutiiber of paretits rctli~iretl: N4e 
0. Estimated time required c~feacli parent: b e  
7. Nutiiber of'otlicr 1.a Crossc scliool stal't'requcsted: f i g  
8. Esti~iiatcd t inle requireti of otl~er La Crosse SliitY &% 
9. Will i~ifi>rmatioti fio~ll the beliavioral folder of pupils be rccluit,ctl'! 
10. Will tile subjects be paid: No 
I I .  Will a pilot study he Iieccssary tirst? & 
17_ I-low \vil\ tlic s~iotiymity of t11e sul)ject be ~)rotcctctl'~ Stutlc~~rs will IKJI.~~!! 

tllcir tlitliles o ~ i  1 1 1 ~ ~ s .  Classroo~ii teacllers will tiot l ,oj~i~~~iecl  i ~ i  tlic 
study. Classes will ot~jy be referred to as "T'reated" illid l('m!l:d: 

I-;. Will parent per~liission be necessary? 
C .  I I I . V / I ~ I I I I I ~ I ~ ~ ~ I / I ~ I I  (c~ol)I~~.v C~/I ( IC/ IL, ( ( )  

Source: 
Matliematics plus: I'cacl\er's giticle test in^ prc>SI'alil. ( 1002) Ikli~rco\t~~ 

Brace Jovar~icli. Itlc.: Orla~ido, FL. 

D.  I ' t ~ o c c t / ~ ~ t ~ ~ ~ , f i ~ t ~  c/(r/tr coll~~c./ iot~ 
The fiftl~ grade classes will take a thirty-two itctii written test ~llci~stt~.iag tlieir 
knowledge of gconictry. Tlie classroo~ii teiicllers will nd~ii i~l is te~ 111c rests a~itl 
I will ask the111 not to iilis\ver any qitestior~s d u r i ~ ~ y  the I ~ S I  I will grade 111c 
tests. tlietl if tlle tcacliers wiitlt to use the111 fbr their own gratli~ip 111e). nlay. but 
I will not record the student nor tlie teacher's flames. 

Ill. ME1'1101> OF EVAI,Ur\'TION ITOR T H E  PRO.IEC1' 
The project is being cotiiplctcd as part of niy Master Degree tliesis r.ccluircli~rnt 
The project will be evaluated by the graduate faculty members 011 the tllesis 
co~nmittee, cllairetl by Dr JeiYStefYetl atid by l>r Garth l ' y ~ l ~ e s o ~ ~ .  Associittc 
Dean, College of Health. I'liysical Education, nlld Recreatio~~ slid Dei~tl 01' 
Graduate St~tdies at tlic University of Wiscotlsi~~ - Ida Crossc 

IV. SIGNIFICANCE 0I~'I'lIE l'RO.lECT 
A, ki)t. //IP .vc/~ool (/I.v/ric./ 

Tliis project [nay serve as a steppi~ig stone thr fi~rtl~er researcl~ ctirectctl towa~.d 
tlie ititegratioti of*classt~oom subjects arid pllysical etl~~cittion hlca~~iriyli~l 
study desigtietl to nii~xitnizitig stitdetit leartiing t11r0~1yl1 i t i~~o\~ i~ t ive  tcc1111iq~1es 



and strategies de~iic>~istrates the district's declicitticln to ~,lclvitllrig ~ l i c  bcht 
education possible 

B I.i)r. ctlncrrl~orr I I I  ~ L J I I L ~ I . ~ I /  

Classrooni teacliers Itavc the d i f l ic i~ l t  assigtt~iielit ol'etlucati~ig 11101~'  tlii111 

twenty individual learners I believe that there ;we as 11iat1~ I e i ~ r ~ i t ~ ~ g  styles its 
tliere are students, but in  general. stildelits Iearli better w l ie~ i  tliep can tilakc 
coritiectiotis betweell subjects Integration may Iielp niake tltose cun~icct io~is 
for sti~derits It is easier to recall information t ioni an integratctl I\lio\vledgc 
base because o f  the increase in  pathways for itit'olmatioli r-et~iev;tl Iriteylatirig 
acaderllic subjects into nlovemelit experiences offers stiltle~its ;I \it\). to le;~r 11 

by doing as they apply colicepts to authel~tic si t~~ations 

Return to: Kathie Tyser. RRrD Cliairperso~i 
Hogitlt Adtiiiriistlatioli Center 
807 East A v e ~ i i ~ e  Soutli 
1-3 Crosse, WI 5460 1 

Contact at: 608-789-766 1 or k ty~~r@~i i i t i l . s t l l i t s  k 17-  wi us 



API'ENIIIX D 

I N F O R M E D  C O N S E N T  



INFORMED CONSENT FOR THE STIIIIY OF 'I'IIE EIiFE("I'S 0 1 :  
INTEGRATION OF CLASSROOhl SIJB.IECTS IN'I'O I'IIYSIC'/\ I ,  I:l)li('r\'l'lON 

I give my infor~iied colisellt to participate i l l  this study ot'tl~c et'fects (11' i~~tcgr  all011 I 
corisetlt to the preseritatio~i atid ptlblicatiot~ or otl~er tlissenlination ol'study rcs l~ l~s  so long 
as the illforniation is anoriymous and disguised so tllat 11o ide~ititicatioll call bc 111il(lt: 1 
filrtlier understand that although a record will be I:ept of lily llavi~iy pilrl~cipatctl i l l  the 
study. all test results will be ide~itified by 1ii111lbe1 only 

(1) I understaad tliat ~ n y  participation in this researcll will involve 111). takillg a pru 
and a posttest in litill grade geometry 

(2) 1 have bee11 i~ifornled that the ptIIpose ol'tllis researcl~ is 10 S I L I ( I Y  I I I C  ulli'cts 
of integrating fittli grade geometly co~lccpts into it ~dlvsical ec!uca~ion 
gymnastics unit 

( 3 )  1 have bee11 i~lfor~lied that this research will not irlcrease t l ~ c  ~isL ul'injury tluc 
to involve~i~el~t in physical education 

(4) 1 have been i~ifbrnled tllat all student test scores will he kept ca~~titlc~lti;\l and 
recorded by rantlonily assigned student ide~itificiltio~l ~ ~ u ~ ~ i b c r ~  

(5) 1 have been infor~iied that tlie teacher will allswer clt~estio~ls ~.cg;~~tlirlg [lie 
procedures of this study when the lessons are fi~iishetl 

(6) 1 have been infhrn~ed tliat I aln free to witl~dritw fioiil the stutly ilt ;111y lime 
and receive an alternative pllysical education experience 

Concerns abol~t any aspect of this s111tly may be referred to tlie reseal.cher. Jea1111e 
Bastascli (785-0873) and thesis advisor, Dr. Jef'f Stetl'e~l (785-6535). 
Questiolis reyarding the protection ofh~lman albjects may be atldressetl to I>r G;III\I 
Tymeson, De,an of Graduate Stutiies, University of Wisconsin- La Crossc ( 7 S i - S  1.55) 

-- -- 
Researcher Participant 

Parent or Legal Guardian Date 



APPENDIX E 

INTEGRATED LESSON PLANS 



Five Lesson Ciyl~illastics Floor Eserciscsl Gcon1ett.y l l l ~ i ~  

Lessor1 Olle 

PE Objective: Cross- pad positiorls & ffbrwa1.d rolls 

Geo~iietry Ol).jective Idc~itification c>l'l~iglit, obtuse, and acute a~iglcs & tlelitle i111~l  

identit) vertes. 

Learning Experience I 5 ~ l i i ~ ~ ~ ~ t e s  

Right Angle Tag. Four studet~ts are cl~oscl~ to be i t .  If'otlier stiitlcrlts ill-c ti~gyetl 

they tlecd to go oirt ofbou~ids and tilake a riglit angle witli sollie 11i11.t ol ' t l~ci~. 

body. If they stand on a right a~igle on tlie gym floor (cor11e1.s ol'bi~skctbi~ll keys. 

corners of volleyball bouridaries. etc.) tliey are "safe" fhr two scco~~ds .  

Learning Experie~lce 2 10 minutes 

h4at Stretch: Two students pcr mat. Teacher leads class i l l  stl.ctches S i t ~ t l c ~ ~ t s  

will be able to identify types ofangles made by tliff'ere~it stretches SII-ctolics 

butterfly. tnodifieci hi~rdler. straddle, lunge. back twist (J.C'. I'cnncy). il1.111 L.~I-cles. 

arm across body, arm behind ear. neck rolls (side. forwartl, sitlc) t\l~ylcs ;~cilrc. 

o b t ~ ~ s e .  right 

*INTRODUCE GYMNASTICS RULES: ONLY ATTEMPT STUNTS TAUGt~IT BY I'E!\('III~I<. ONE 

PERSON ON A MAT FOR STUNTS: T\VO PEOPI,E FOR STRETCIIINCi. C'IIOSS- IIAI)S. OII JLJhlllS 

Learning Experience 3 IS minutes 

Cross- pad Positions: Introduce cross-pad positions: sit ("L". tuck. stl.;ltitllc. pike. 

"V"), support (rear. front, stay). stand (straight. straddle. gyni, pike), Ij.ont sc;ils. 

knee scale. and straiglit lie. St~tdetits will recognize acute. obtuse. ant1 riylit ar~ylc 

Learriirig Experience 4 I0 liliti~~tes 

Julnps: T11e studelit will demonstrate safe landings with tlieil- legs be111 to iibsol-b 



shock and their arms esleadetl in li.c>at oftlletll Straigl~t ju11llls. str:rtltllc jc~llll>h. 

tick ju~nps, arid pike ju~llps will be ~)l.ecticcd 

Learning Experience 5 5 ~ l l i r ~ ~ ~ t e s  

The stude~lts ~nake  a~ ld  practice a rol~ti~le tllal must Iiave a sctlLrcllcc i~ic.lutliriy 

tllree juaips and tllrce cross- piltl positions 

I.esson Two 

PE Olljective: Ileview cross-pat1 positions arld il~trodirce thrw:~rtl rolls 

Geo~lletrp Ol~jective: Esti~llatio~l of'at~gles Rr review types of'ilngles- i~cutc. rizllt. obr~lsc 

Lear~litlg Esl>eriellce I 10 rni~~utcs 

Knee Tag' T\vo students 1311 cacll mat. Sta~ldi~lg or1 the Inilt tllcy atlclllllt to lag 

one another's k ~ ~ c c s .  

Stretch: Student leads class in stretclics. Teacher asks s t ~ ~ t l e ~ l t s  to cslilllatc tlleir. 

body angles tbr each stretch. 

Learning Experience 2 5 rninutes 

Cross-pad review: Teacllcr calls out positio~ls tlle~l stc~tle~lts pcrli,rm that truss- 

pad position as last as they can. Variatiotl: 'feacllcr calls out i111y altylc bct\\ccrl o 

and I80 and st~ttlents clloose a cross pad positiorl that nlakes thi~t a ~ t ~ l e  \\;it11 tlleir 

I ~ i l ~ s  as the vertes. 

Learning Esl~erience 3 15 millutes 

Forward Roll Progressio~l fi-0111 easy to diftic~dt: log roll, egg roll. tuck 1 ~ 1  tuck 

forward roll, stand to stand folward, straddle to stradtlle f~r\\ti~rd roll. ~)il;c to stn~ltl 

forward roll, and pike to pike forward roll. 

Learning Experiet~ce 4 

The student will practice a self-designed roirtine that i ~ ~ c l ~ r d e s  at least o ~ l c  type of 



forward roll, jump, and five C V O S S - I ) ~ ~ ~  positiol~s. The student ~llust be i~ l~ lc  10 

classify and estimate atlglcs for each stutlt. Teacll observnt ion i111d C I L I C ' S ~ ~ ~ I ~ ~ I ~ . :  

will be used to assess the students' ro~ltitics. 

I.esson Tllrce 

PE Objective: Reviewlpracticc forwartl rolls and introduce backward roll ~)l.oyl.cssit~rl 

Geometry Objective: Revie\v/l)racticc estil~latior~ ofallgles. 

Learniog Espcrierlce I I0 ~~~i l lu tes  

Mirror Tag: Three studel~ts are "it"; tagged st~ldel1ts I I I I I S ~  ti-cczc i n  l>li~re il11d l'0r111 

riglit, obtirse. or acute aliglcs with their arms and legs. I I I  crrtlcr lo bc III~I~.OZCLII 

other classnlates must mirror their angles atit1 call out wllat kirltl ol'altglc ~llcy arc 

~nakiiig. 

Stretch: Studellt leads class i n  stretclles. Patttlers 011 mats esli~llate i~~lsles i~li~tlc 

by various stretclles. 

Learning Esperielice 2 IS 111inutes 

Backward roll progl.essiol~ t'rc~rn easy to difficult: raitlbo\\, maker. I>il~.h ~roclicl-. 

tuck to tuck, tuck to stand. straddle to stand, tilck to knee scale. olle Icggccl I O  

knee scale, pike to pike 

Learning Experience 3 IS minutes 

Upside dow11 stlint progressioll ti-0111 easy to dillicult: tripod. tip-up, I\c;rds~;r~\d. 

111ule kick. I~at~dstatld, cartwliecl, round-oft: one I~ar~ded cactwllccl *l'ei\cl~cr iislis 

studetlts to identil'y what body angles are ~~eeded for each upsiclc tlo\\;n stun\. 

I,esson Four 

PE Objective l~ltrodi~ce collibil~atio~~ stunts Practice individual routines 

Geometry Objective: Review estimation of angles and vertex Introtluce line segllietlt. 



line, and ray. 

Learning Esperience I I0 ~iiinutes 

Number stunts: Eacli student is given a 11unl1)er bctwcen olie illid fi)iir S ~ U ( ~ C I I I S  

jog in between mats 011 gyll 11oor. Teaclicr C ~ I I I S  011t ii 11~11riber ;111tl ii~islc illid \lie 

designated students perforni one stunt ofcllc~ice and o ~ i c  cross-l)atl p o s i ~ i o ~ ~  I I I ; I I  

has tlie designateti angle witlr [lie Iiips as llie vertes. 

Students stretch wliilc teacller asks them to represent a ray. lint s c y i l c ~ ~ t .  i111d line 

witli tlieir bodies. Pointeti fingers i11ld toes reprcserit arrows f i~r  r;~ss ; I I I ~  li~les 

Fisted Ila~ids and tlesetl Iket represent cntIl)oints. 

Learning Esperieiice 2 15 minutcs 

Combinations nt'stu~its li.oln easy to tiitlic~ult: k~icc drop tc )  log roll, hl~cc scale to 

forward roll, tripod to tbrw;rrd roll, back rocker to back\vartl 1-011. sc.;~lc* I O  I ~ I L I ~ C  

kick. \/-sit to backward roll. 

Learning Esperiencc 3 20 minutes 

The stutlents will dcvelogl n routine (indivitlual or witli a ~);irtlicr) \ % i l l 1  I C I I  

gyninastics stunts. i~icl~rtling at least one stunt t io~n  each ol'ilic ti~llo\\ i l ly  

categories: forward rolls, backward rolls, upside-dowti stunts, conihi~iatio~l SILI I I IS  

Next to tlie stunt they will idetitify tlre type of angle crcatetl by their Icgs 

Lesson Five 

PE Objective: Introduce low beam balances and stunts. 

Geometry Objective: Introduce line relationships of intersecting, ~)i~ri~llcl,  a~itl 

perpendicular. Reinforce knowledge of ternis: plane, line. line s c g ~ i ~ c ~ ~ t .  :uicl I-ay. 

Learning Experience I 10 nlinutes 

Set-up: More tllan 50 slips of paper; the word plane, line segriielit, li~ie, or rils 



written on each slip; slips scattered in celitcr o f  gym; large siglis \vitll tllc l i l lc 

representation oi'cach word cil.awri oti separate signs; eacll sign 1)ostctl on ii 

separate gytii wall. 

Stude~its wit11 dark slloes on wi l l  sti1l.t ill tlic "A" group and 1lcol1le \\it11 liylit 

slioes on wi l l  stall in tlie "drop-oilt" group. WIien lilusic starts tlic stutlc~lts ill tllc 

"A" grokip must carry one \v~) rd  slip at a titile to the corrcct picture sigrl i ~ n t i  Icilvc 

it t111tler that sign. S t ~ ~ d e ~ i t s  ill the "tlrop-oi~t" group wi l l  cilrry one \ \o~- t l  slil) at o 

time i ' ro~n u ~ ~ d e r  the sig~ls to tlie center ol'tlic gyni. Studelits stretcll 

1,earliing Esperiellce 2 10 ~ii inutes 

Set-up: S~i ia l l  siglls su r ro~~~ ld i r lg  tllc bala~icc bea.11 \\fit11 tlic \\,ortls i111cl l i 1 1 ~  

rcoresctltatiul~s ot'ir~tcrsecti~lg. parallel, and perpe~itl icl~ler gco~ll:tl.~c ct)nc.cpts 

Tlie stutle~lts wi l l  travel 011 a line and tlieli ;lcross a low O i ~ l a ~ ~ c c  betin1 ~ l l i ~ i ~ l t i i i ~ l i ~ l g  

balance. keeping their lieatl 1111. ancl focussilly 1111 the entl ,>l'tllc l i l lc 01. b c i ~ ~ l i .  -l'lle 

student wi l l  practice dip steps, pivot tur~l,  fi.1111t scale, tuck ju l l l l~ .  back\vartls 

walking, a ~ i d  tuck and straddle jump dismounts. The stutlc~it wi l l  crci~tc ~) ;~r i~ l lc l .  

perpendicular. a ~ i d  i~i tcrscct i~ig line relatio~lsll i l~s witl i their legs \vllilc I ia la~lc i~ lg  

on tlie line or bcanl. 

Learning Esperience i 25 niinutes 

Tlie st~tdellts wi l l  practice and t l ie~ i  ~)el.foslii il routine ( i~ id i \~ i t lua l  or \r i l l 1  a 

partner) with tell gy~iillastics stilrits, i~ ic lud iny at least one stillit l i . 0 ~ 1  c;lcll ~ l ' t l l c  

following categories: forward rolls, backward rolls, i~l)sidc-tlowll stu~its. 

combination stunts. Nest to the stunt they wi l l  itletltif) the type ~ l ' i ~ ~ l g l ~  el-catctl 

by their legs. 



AI'I'I<NDIS I: 

GEOMETRY I'l<i?fl:S~I' POS'KI'ESI' 



-- 

5 

Pretest 
...CHAPTER 4 : PAGE 1 

Choose the letter of the correct 
answer. 

I .  Which of these has exactly two 
endpoints? 

A. ray B. plane 
c. line D. line segment 

2. Which is the best estimate of the 
measure of this angle? 

3. Which polygon has eight sides of 
equal length and eight angles of the 
same measure? 

A. irregular octagon 
-B. irregular hexagon 
c. regular octagon 
D. regular hexagon 

1 4. A triangle has exactly two sides of 
I equal length. What type of triangle 

must it be? 

A. isosceles 
6. scalene 
c. equilateral 

5. Which quadrilateral must have four 
right angles with opposite sides 
parallel and of equal length? 

A. trapezoid 
6. rectangle 
c. parallelogram 
D. rhombus 

6. Which of these is a line segment 
that has the center of a circle and a 
point on the circle as endpoints? 

A. radius B. chord 
C. diameter D. not here 

Use the figure below to answer 
questions 7-9. 

7. Which line is perpendicular to @? 

A. B. % C. D. 3 

8. Which names a ray? 

A. l% 6. L p C  
c. ZjE D. DB 

9. Which is an obtuse angle? 

A. LAEF B. LDFC 
C. LCAE D. LAED 

Use the triangles below to answer 
questions 10-1 2. 

to. Which triangle is equilateral? 

A. 1 B. 2 c. 3 D. 4 



Name 

Pretest 
11.  Which two triangles are right 

triangles? 

A. 1 and 2 8. 1 and 5 
c. 2 and 4 D. 2 and 3 

12. Which two triangles are acute? 

A. 1 and 5 B. 2 and 4 
c. 2 and 3 D. 3 and 4 

13. Which is a hexagon? 

14. Which is a diameter of this circle? 

1s. How many lines of symmetry does 
this figure have? 

mmmCHAPTER 4 : PAGE 2 
mmm..mmmm.mm. 

is.  Which figures are congruent? 

17. Which figures are similar? 

18. Which figure has at least one line of 
symmetry? 

Use the figures below to answer 
questions 19-20. 

is.  Which is similar to Figure I ?  

20. Which is congruent to Figure 2? 

A. 1 8. 3 C. 4 D. 5 

G o  on to the next page. 



Name 

Pretest 
21. HOW was the figure moved? 

A. slide B. turn 
c. flip D. flip and turn 

22. HOW was the figure moved? 

A. slide B. turn 
c. flip D. slide and turn 

23. HOW was the figure moved? 

A. slide 6. turn 
c. flip D. slide and turn 

24. HOW was the figure moved? 
t 

A. slide 
+ 

6. turn 
c. flip D. flip and slide 

25. What is this solid figure? 

A. octagonal prism 
B. octagonal pyramid 
c, hexagonal prism 
D. hexagonal pyramid 

I 2s. What solid figure has a square base 
and triangular faces? 

A. triangular pyramid 
B. square pyramid 
c. triangular prism 
D. square prism 

27. What solid figure is formed from this 
pattern? 

A. cone B. sphere 
c. prism D. cylinder 

I 28. HOW many vertices does a 
triangular prism have? 

A. 3 vertices B. 4 vertices 
C. 5 vertices D. 6 vertices 

29. Titn's sister is 3 years older than 
Tim. Tim's brother is 4 years older 
than his sister. The sum of their 
three ages is their father's age. He 
is 37 years old. How old is Tim? 

I A. 6 years old 6. 7 years old 
c. 8 years old D. 9 years old 

30. Sandra has 5 days left to practice 
running for a race. Each day she 
wants to run 1 kilometer farther 
than the day before. In all she 
wants to run 25 kilometers. How 
many kilometers should she run 
the first day? 



...CHAPTER 4 

m............ 

31. Tamara made a necklace. She 32. Seven people attended a meeting. 
started with 2 blue beads, added Each person shook hands with each 
1 red bead, 2 blue beads, 1 red other person once. How many 
bead, and so on, ending with 2 blue handshakes were there? 
beads. If she used 32 blue beads, 
how many red beads did she use? A. 6 handshakes 

B. 7 handshakes 
A. 15 red beads a. 12 red beads c. 15 handshakes 
c. 10 red beads D. 16 red beads D. 21 handshakes 

Stop! 



Choose the letter of the correct 6. What line segment connects two 
points on a circle but does not pass 

1. Which of these has exactly one through the center of the circle? 

D. line segment 

Use the figure below to answer 
questions 7-9. 

2. Which is the best estimate of the 
measure of this angle? 

7. Which line is parallel to a? 
A. G B. BCi C. CCi D. AtE 

3. Which polygon has 5 sides of equal 
length and 5 angles of equal 

a. Which names a ray? 

- A. regular hexagon 
B. regular pentagon 
c. irregular hexagon 
D. irregular pentagon 

9. Which is a right angle? 

4. A triangle has three angles smaller 
than a right angle. What type of 
triangle must it be? 

Use the triangles below to answer 
A. acute triangle questions 10-12. 
B. obtuse triangle 
c. right triangle 

5. Which quadrilateral has exactly one 
pair of parallel sides? 

A. rhombus 

lo.  Which triangle is a right triangle? 

e. 2 c. 3 D. 4 

Go on to the next page. 
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Name 

Posttest 
. . .CHAPTER 4 62 : PAGE 2 ............. 

11. Which two triangles are scalene? 

A. 2 and 4 B. 3 and 4 
c. 1 and 5 D. 3 and 5 

12. Which two triangles are isosceles? 

A. 1 and 4 B. 3 and 4 
c. 3 and 5 D. 1 and 5 

is. Which is an octagon? 

id-. Which is a radius of this circle? 

15. How many lines of symmetry does 
this figure have? 

A. 1 line B. 2 lines 
C. 3 lines D. 4 lines 

1 16. Which figures are congruent? 

17. Which figures are similar? 

I 
I 

is.  Which figure has at least one line of 

1 
I 

symmetry? 

Use the figures below to answer 
questions 19-20. 

19. Which is similar to Figure I? 

A. 2 B. 3 C. 4 D. 5 

20. Which is congruent to Figure 2? 

A. 1 B. 3 C. 4 D. 5 

Go on to the next page. 
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21. HOW was the figure moved? 

A. fl i~) 6. slide 
c. turn D. slide and flip 

22. HOW was the figure moved? 

A. flip 8. slide 
c. turn D. slide and flip 

23. HOW was the figure moved? 

A. flip 6. slide 
c. turn D. slide and flip 

24. HOW was the figure moved? 

A. flip 6. slide 
c. turn D. turn and slide 

2s. What is this solid figure? 

A. rectangular prism 
B. rectangular pyramid 
c. square prism 
D. square pyramid 

26. What solid figure has two triangular 
bases and rectangular faces? 

A. triangular pyramid 
6. rectangular pyramid 
c. triangular prism 
D. rectangular prism 

27. What solid figure is formed from this 
pattern? 

A. pyramid 6. sphere 
c. cylinder D. cone 

I 
I 

28. HOW many vertices does a cube 
have? 

A. 4 vertices e. 6 vertices 
c. 8 vertices D. 12 vertices 

29. Kevin has 3 days left to practice 
before his piano concert. Each day 
he plans to practice for 15 minutes 
longer than the day before. In 311 ne 
wants to practice for 4% hours. For 
how long should he practice the first 
day? 

A. 45 min 1 hr 
c. 1 hr 15 min 1 hr 30 min 

30. Juan, Barb, and Ali recycled 140 
cans. Barb recycled twice as many 
as Ali and 10 more than Juan. How 
many cans did Ali recycle? 

A. 15 cans 6. 20 cans 
c. 30 cans D. 50 cans 
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31. Carla made a border using brown an. Five people entered a tournament. 

and gold tiles. She began with a Each person played one game with 
brown tile and then added 2 gold each other person. How many 
tiles, and so on, ending with a games were played? 
brown tile. If she used 20 gold tiles, 
how many brown tiles did she use? A. 5 games 

B. 8 games 
A. 10 tiles 8. 11 tiles c. 10 games 
c. 12 tiles D. 19 tiles D. 16 games 



APPENDIX G 

SCHOOL DISTRICT OF LA CROSSE ELEMENTARY MATH EXPECTATIONS 

GEOMETRY GRADES 3-5 



3 KU GRADE 
Know concept 3f right angle 
Know plane figures- sides & corners 
Know solids- faces, edges, corners and 
curved surfaces 
Know concept of point, line and 
segment 
Explore line of symmetry 
Know congruent figures 
Know the perimeter of different 
shapes using standard and nonstandard 
measurements 
Understand the concept of area 

School District of La Crosse (1997) Elementary Mathematics Fifth Grade Guide 

41H GRADE 
Know the center, ra.dius, and diameter 
of a circle 
Know concept of line segment, ray, 
lines, angles, vertex 
Introduction to parallel lines, 
intersecting lines and perpendicular 
lines. 
Know the three types of angles acute, 
obtuse, and right 
Recognize similar and congruent 
shapes 
Know lines of symmetry 
Know how to recognize, copy, 
compare, and construct polygons 
through octagons 
Know how to construct quadrilaterals- 
square and rectangle 

5IH GRADE 
Explore strategies to find the 
circumference of a circle 
Know how to estimate and measure 
angles 
Reinforce 4~ grade concepts 
Know 3 types of triangles- equilateral, 
isosceles, and scalene 
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