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CHAPTER ONE

TNTRODUCTION

.i:fThéfdémandé‘bfvour rapidiy éhanging’erld require
’chéﬁgéé}iﬁ’thé:wéy’we:teach science;i’Wé,need to téaéh_
;ﬂ ét§a§ﬁ£§th aSk:questith)ﬂanalyZe ptoblems,‘gathérﬂ
:' ian#ﬁa£i§q;;§ﬁ§ﬂméké‘réasggable dééisions and judgments;so
. 5thg£;Fﬁey¢mé¥llqg;¢al;yvdeal‘with increésingly complex
;iééues in‘épr Séciety,blstudents need to havé a stgong
.knéwlédgé.éf science ééhdepts, as well as sciénﬁific
*préceséjskilis, :Studies ﬁa?ekshbﬁhathat our citizens are
th.§Cieﬂtifi¢ally”iiteraté, ahdvthéfé'aré mahy'calls for
f"féforms?iﬁ the Way écience is taught. According £6 the
réport-Before If’stoqLate by thé.Natioﬁal‘CommisSion on
Méthematiés andQS¢iencé Teaching for thév21$“Centuty
'_(209051f“0?r children are-leing“the ability to réspond.not
,_just to;thé}challenges.aireadyvpfesenﬁed'by‘the 21#1¢entury
 bﬁttdfits pofential‘as'well;‘ Wé ére failihg td captﬁre
.;  tﬁé‘intéréét of'oﬁr y§uth for‘séientifié and mathematical
- ideaé:':We aré-ﬁ6£viﬁstrdéting tﬁém_to.the lével of‘
competenceﬁthey will‘neéd toylive;their%ives and Work”atﬂﬁ

their jébs'productiﬁely} Perhaps worStbbf all, we' are not





http:compete.in

:"4w l984f§ffJ

r:éiﬁéﬁfgggéhiééd;’noﬁ‘s;m§i§,fﬁoﬁ-fhé;ﬁatériai rewards that:.
bracéoﬁéé fxéoﬁ;étéﬁtfpérﬁormahéég;.guﬁ‘éisovfrom~the éhanée
:7€£?:pa£££éi§a£ef%hiiyrin;odr‘hatipnal iife:‘ A high,levél of
Qféﬁé%éq;édﬁéaﬁiohoiéiéééeﬁtiol;ﬁd‘afréé{ democréﬁic
5;§o¢ié£y€¢iﬁigehs'mué£ bé ébié2to'reaéh éomé‘¢0mmoh"
}ﬁﬁﬁdérstgoéépggléppcomﬁléX?iésués,"OftenroﬁgshOrt notioe‘énd
7ao;,théiga$i§ of;éoﬁéiiéﬁiﬁg;or'ingoﬁplete eVidenée” (NCEE,
fQﬁ; ﬁéﬁt‘meth§55;§f7ﬁéocﬁiﬁgrgciéﬁdé.héve not been
;prodﬁciné:éciénfific@llyllitéﬁateZsfﬁdeﬁﬁé, of stgﬁéhts who
are1nterested1ncont1nu1ngw1thsc1ent1f1c study. Mosr*
 students cannot perform more than at the 'r"ecalv,l, level.
"qrfhé?;5aﬁn§éfééplyﬁﬁhér¢§n¢é?t$ andzpfoquSéslthéy'haVe
 1léérn§a égc§pt'tblréoallythemfoi examinationé}randitheyr
i'é£e §éido¢o£équirédf£p‘do moréf£héﬁrtha£r' They cénnot‘
-ra?élyotﬁé;sCienéey£h§y learﬁin ﬁé&_céntegts‘out of;thé.
:lﬁléééfsgmg,?Eféﬁ5561enoé.ﬁajérsoin ﬁﬁiVérSitieSjéliﬁg fo
S A | T
_rthéiyﬁm?S56ﬁ¢ép£i§ns”‘Yagér, 1991)} ‘As students progress
‘;fhroughkécﬁooi:their-éttitudes‘toword sciencerde¢iine,vand
1o¢rea£i§££§'éﬁiliéf&?éiiﬁeoaé{éﬁudeﬁfs‘bécome lésé‘Curiousr
’Fewgstudgﬁférarer3£imﬁlatéd'to>§ursué'fﬁrther'sthy on

théirfOWn, béyOnd.the@required gburseS’(Yagér, 1991X.‘r



.aséiénée educéti§h'needs_to;déél;With thése §fobl¢ﬁs.
o ;Thé ﬁaﬁibhal SéiéngévTeachers’,Agsociation,hasvstatéd;‘
'f £hé£‘thé‘£Wb go&ls_bfiséience'edﬁéat10niérevpréparing
°.S£udéntg to_understénd and deél rationally-With,issues énd”
;opportﬁﬂitiesléf:a's¢ientificiénd_technbi@Qical world,'aﬁd
'iprépaﬁiﬁg‘éﬁéugh qualified scientiéts,'engineérs; teéchersL,
éhd reléted professiohals to compete successfullY-in.
f:SCiénéé éhdtechnélo§y (NSTA,v1990); The Natibnai“Sciencé
”Educatioﬁ Stéﬁdarés addvthé goai_thatléﬁudénts‘need to =
fe%ﬁeriencevthe ?ichnéss énd excitemént of"khowing about'and |
; ﬁndeLStandi#g,thglnatﬁ;al'wérld“(NRC, 1996a).1'T§‘
’efféctivgiy”doéﬁpis,rtthUiecommend deVeloping curriculé
’fthat-prqﬁidejépporﬁgnitieé-fbf éll‘students to study reai—
'life, pe?sdnal, and‘sbcietalgééience'and technology
vpfoblems}vAvstudy"by'fhe Natiénal Research.éounCii:(l996)
has médeysimilafireéommendatioh%f: Students should acquire
SCien£ific literécy by'direcﬁJexperienée withwfhé méthods
éﬁd p?bcéssés Of'iﬁquiry‘> While doingvopéﬁ4ended_

~investigations, they come to understand basic principles

I and connect science and technology to real-world problems

‘and-issues, including their own personal and societal

neéds. »In'doing this, students learn and understand the



- _processéé'55iéﬁtists_ﬁséytdfinvéstigate and soive prpblems..“
.Thé sﬁﬁdeﬁﬁslearn the_science“cohtént in deptﬁ_ahd use.it -
'ibin é§§ryday situétions;‘Thefeiﬁ an‘emphasis dn'the posiﬁg
> and:s6iviﬁ§}6fproblems a§1§£gd§ﬁ;sbiearﬁ the skills of“
f‘*bbgérVétion, mea$grémeﬁ£; analysiS,'decisiéﬁ—making, and
_if;cbx‘::i_}t»ical thlnklng ‘(.NR,C," 1996). R
-1 ”§éséarcﬂ éﬁpp§#£s STS (SCiencé/Technology/Society5-
'Qfedﬁéétioﬁfas anJéffeCtivé.waylto‘teach écience éontent,'get
Stﬁdehtsyinférééted”ih SCiehCé énd téChnOlng, énd teacht‘.
‘ﬁééhnqlogiéal and sciénﬁifi¢'pfbéeééﬂ§kiils. In addition),
,ST§ has'bé¢n sh§wn'tbimpfp&e-ébienﬁific and teChﬁologicél;
'iitéfaéy;tﬁéf};s>ﬁéée85a£y Eo be an ihférmed citizen. .
 fReééafch;aléo §th; thétstudéhtsrlearn_beSt and’can apply .
 thékﬁoWiedge‘iéArﬁéa,LWheh'éétively working t$ SOlﬁe‘realF,-
‘,>WOfldvpr§biemsgfhaﬁjhaﬁe_pérsonél rel?&ahéé,
‘ ‘A-S?bSt§ntéai[aﬁoqntvéf.fesgafch‘hasﬁbéen pﬁbli$hed on
,,.Why'aﬁd £oQ STS isA%ﬁ efféctive'wéy'toftééch sciehcé'and
:ﬁ}tééhﬁologyb(Yége£;1996;"Roﬁh[~1996), but reééafchvoh,héw,to
 §iCk'appiopfiate'STS is§u¢s €o;ftheﬂéiaésrboﬁ is not as‘
'.abﬁﬁdéﬁ£: Thi§ éétioh—réééaréh”projectfwasbdeéignédbto
>  eiélo?é:ﬁjﬁé;hbdiéf séiecting topics By>lqokiﬁg ét N

‘ Students? perceptiéns and‘beliefs about‘STS iSsues'ahd






less cqﬁcepﬁual knowl¢dge of issues with.less:relevance,

- sgch as,spaée:exploration and some énvironmental issues.
._This.actiop research studyidémonstratés how examining
studénté”priqr'knowiedge and current‘undé:standing can be
‘_uséd to_éeVelop science curficulﬁm that has perSonal
réievéﬁ¢g tb>studeﬁts.' The.study alsogshows that there méy
‘beVSCiéﬂce concepts thatvstudenfs haVe little understanding
‘df WﬁiéH ma? ﬁeéd to be addressed‘when developing-science‘

curriculum.









knewledge to‘new 51tnatlons,lde51gn‘an orlglnal experlment,L
‘”or:explaln tne reasenlng.behlnd thelr answers Anotherar |
f{flndlng,isupported by other studles;vwas that students,
1nespec1ally glrls, lose 1nterest1n,s01ence-as theylprogresse
u{to hlgher grade levels (Dimitrev, 1999; Friedman; l999l; |
'iResearch‘(NCES, 2000 Yager &'Lutz, 1995;-Monbardt,_2000l'
l%also shons that: | - | ) o |
'fll éclenee aehieveﬁent decreaseslas students move
"ﬁ:lthrqnéh-tbeigrades;‘
ile MQreftban?enefhalf‘ofsstUdents like science in
‘b~§°elementaryfschool/;but'onlyione—fOUrth like
bbselenceflnbhldh‘sehOol. The,bighesehoel stndents
r,e?Qrted.,th;at,.'%’CienCG;'Was not useful or v‘a'l}uablev
ftb5éﬁerydayliifé;w :
'15)2BQYSJhaVefhigher aenievement~in seience‘than;_
g
.rJ%)Whlte students seiencevachievement ln hignern -
%;ftban mlnorlty students 42%vdf:blasSes’with a
lwdcomp081tlon‘of mOrevthan’40%vminerity stndents‘
.fi:are labeled “low‘ablllty ”
’_5).bur;best,students.under-perferm'the best students‘

in other countries.

Co10
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'SC1enee, felt they understood what they were belng taught,f
:and were‘more llkely to contlnue with science by taklng
,moré sCiepeeieeurses (Lord, 1998).
chieﬁce,iTechnoiogy; Society To Meet“
~ Goals Of Seience Education

.yA.ﬁajek»referﬁeefforﬁqin sCienceﬂeducatiOn‘is‘STs;
-eSciehee/Technolpgy/éoeiety,,ySTS is‘a‘teaehing strafegy
vthat seeke te‘incfease etﬁdeﬁﬁ understandihg and interest‘;
inYSCience ané technology in a censtruetivist envirOnment‘
’tﬁioughrelevanf,.realfworld.investigatioﬁs. Throughltheir
"inveetigatiohs, studeﬁts deyelop an uﬁderstanding of the‘
‘Iinterrelaﬁiohships betﬁeeh science kﬁoWledge and concepts,
techﬁolegy, aﬁd'soeiety._'There ie an emphasis on ﬁajor
qoncepts‘in SCieﬁeevﬁhet are important to citiZeﬁs,‘and
stgdents develop ﬁndeisﬁanding of ﬁhe‘usee, limits, and
conseqdenceS of science and technology in society. Students
learneseiehce in a fealfworld’context. STS supports |
'studente'in ﬁaking‘sense out ofvthe nateral World'v
(seiehee), the artifieially created worid (technolog?), ana
the social'worlq»<so¢iety>(Aikenhead, 1998) .

"The basic characteristics of STS are supported by'

research in the cognitive sciences (Yager, 2000; Roth &

14



wacGinn;:i9§6):‘STS-incorpofatesithe characteriSticsaof
'dconstructlyism ‘ij"Student‘questions'and ideasuQUided,v
iinstructioni' Students 1dentify‘problems w1th local
‘ interest;ofrpersonal relevance.; 2) Students are activeiy
cinvolved in seeking 1nformation through a variety of
hreieyant;sauthentichresources; They identify their
"7rassumptionsyandtengaQeiin‘oben;ended activities toitest,f
‘misconce?tions anddoreviou31anWiedge. 3) Science isﬁ
'tViewed”as‘more:than_content‘fot.future'tests.f'Students
‘viwofk éoiiabofatively_to observe,_infer, expeniment,
adescribe;lask‘questions;Aand'consttuct'and:test
"explanatlons y‘They look at diverseyvieprints‘and.

' ,icoﬁpetindj1nterpretations of“data 'lThey determine'possible -
ycauses(of'actionybsolutions,hand consequences;' They make’
”lodicalvcholces‘and defend‘thelr‘ch01ces (NSTA, 90491}Yagethv'

_& Lutz,'l995 Singleton, 1988).H}There 1s a focus upon the |

, 1mpact of sc1ence and technology on the student, which
imakes learnlng reievant and extends 1t beyond the )

'h.ciassrodm.i_Studentstexpeiienceicitizenship:roies andb

'cateetvaWateness;. PR |
.‘:An;NSTA positiohystatementonySTS states that'learninoh

science in an STS context results in'students with more

15



‘And éi;ic aé£i6n (NSTA, 1990 1991)

;suppor ed‘by many research studles JStudents’ attltudes k

-Klm & Flsher, 1999) Students learnlng w1th STS _tf:f,f"

They have an 1ncreased




louriositytto flnd'outﬁmore‘and‘more creativlty‘in deSigningff
ifinvestlgatlons and erplorlng p0581ble solutlonss(Yagerh&
h“-Blunck 1995 Roth & McGlnn, 1996; Gabel, 1994, p,u62).
o 801ence, TeohnOlogy;‘Sooiety’tovMeet
Needs of All. Students
AllostudentS‘makejgains invoontent and_processhskills

whenlthey arehinvolved in actiuity?based‘olassrooms, such
Cas those taught in the context of STS. Barak found'that
'hlou.achlev1ng students, taught around problems whlch
ﬁ;tarOuSedgtheir‘interest,and:whioh had personal relevanoe,

Vmade.large‘galns in aohlevement as‘theyiworked on
"technology prOJects lBarak &_Yehlav, 1994)' Students who
rlwere academlcally or economlcally dlsadvantaged made the
“greatest.gains.ln-science oontentband process Skills after
beingfinﬁolved'ln an.activity—based classroom;‘uhere; -
students uorked on releuant and meanlngful prohlem solv1ng'
v (Gabel,‘vl994, p 238) |
In another study:thhane and Hullvfound‘that when
hminorlty studentSFWere'taught w1th~STS;1nstruction,”theye’
”had 1ncreased attentlon span and a gradual shlft from
»Toonorete_to abstraot.functronlngﬂ(Yager, 1996) ‘STS was

effectiue'in reduoing_differenceshin‘attitudes;;creatlvity,n



: ﬁeppiiceﬁien; p£Q¢ees,,aﬁd conce@te between,the minotity_and
‘fmajefifjﬂseudeﬁfe} ein;fact, tﬁe minefity‘studente’
'epeffefme&ibette¥eiﬁ>théapplicatien[‘attitude,’and
 l¢reeti§iﬁ§'demaine;H:Scrugge'and Mastrdpieri (1994) found.
v’ﬁfﬁetNS§eeiaieeeueeﬁioh stﬁdente With mild’;eaﬁning
Qisebiiieies.ﬁad?improvediachieveﬁeht efter learning in an
enviﬁenﬁeht wi£h7eetiVeex?le;etion‘of a»variety'of
.’eeieﬁtifie ﬁeteyiais;i Addingemeeningfelness andlrelevant‘
;exﬁeriencee,'with'many soeial influences and interactione
_Wiﬁﬁ £ea¢hers who_beiif on p;ior‘knowledge, led to
”sigﬁifiéahtléaiﬁs:iﬁiéafhing,j
.-E;?16££e%esﬁiS£ﬁaente[¥eeeo£q1ng to the TIMMS ;epert
‘fNCES[iQOBG;j"deﬁheﬁlﬁefforﬁ»asWell as expected on scieﬁce
fachie§eﬁeﬂﬁ‘te3te;evWhen gifted etudents received
integrated:ﬁathfendiseienee,instruction, Which_included
 high;le¢eiethiﬁking skilis»with»real—world piobiem‘solviﬁg;
ﬁhey sCeied'higherleﬂtthejecience eecﬁieh70f the;ACT‘then a
vecompafabie;eontfo;.gfegp:e:Theyefefeinedtheirhigher
}?seeresetwe_yeere.later} wheh'theyiﬁefewtestedeagain invthe
12tk gréde*(Tylereweed, 2600); -iebMinneeete, Sm'graderseaid
.very‘well'in eembefison‘with‘oeher,ém‘gradefe:thfougﬁout
ethe eeuhfryeen'the'TiMMSNetﬁdy,,‘A com§érieen:Qflcurricﬂlﬂﬁ

i

‘C‘lgfb._‘

|
!
i
!
o .
I
1
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" shows that while the U.S. curriculum as a whole is “a mile L

wide‘end‘l” deeb,”‘in MinnesOﬁa,_teachers'introduee fewerv
‘vtepicS‘end devote mere‘time'for in—depth.Study; iStudenﬁs‘i"
,are]aetiVely involvedﬁin'a.given'area of‘fecﬁs, with‘a
small‘nember,ef topies, as in STS (NSTA, ZOCO—ZOOi).

| Seieﬁce taﬁght:in aﬁSTS coﬁtext'heé aleo proven to be
'van effeetive method of redﬁcing‘gender inequity'in'the
‘seieneeciassroom._ »Although many girls lose ihterest in
“Seienceias-they eontinue throughfschool, Friedmah,fouﬁdf
that gi;ls who‘participate in problem solving in a
cohstrucﬁivist'enVironment,‘with haﬂds%on eceivities and

‘coopefative Strategies, had an increased comfort level.andfee

interest in'seience (Friedman, 1999). ‘Solomon énd Harrison‘"je

‘>(19915 feuﬁd‘no gender differencesbinistudents who
J partieipated.in reguiar groﬁp discﬁssiens of cont£oversial
,3cienee;and techndlegy‘issues. The discuseions appearedvfeére
be‘an:eesenfiel part of the construction of>underetandih§i 
that inereased the girls"interest in'science. kTsei‘f1999f‘.f
héd similar’results in her study‘of‘féﬁale(cognifivee
.outcemes'with STS iﬁstruction. She found that STéymay bé:e"
‘the petential.method ef narrowing the gap,betﬁeeneﬁele end‘f

female'Students;vas STS seems to fitfthe learning

19
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*andidlseases,

ion drought, cropland
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ac1d,ra1n,

global warmlng

trltlon, addlctlon'"

(1993) glves the follow1ng

-Env1ronment (atmosphere) ol




't»fSClencewclalmS‘ They are also le Jlllkely to accept crf_ff

11thout loglcal )

(AAAS,

1993) f'Thewabﬁllcatronsuof-sc1encefanda,'w

'?freasonlng

}of students’ abllltles to fﬁfﬁ L

studentsf

overs1al 1ssues, (andfff,t

vg'301ence’1n the context of STS, they learn to_yﬁbfﬂ*["'

make ‘co t beneflt‘rlsk analyses and part1c1pate 1n

:dec151on—mak1ng,;afterwexamining@all;avallablegevldenceff

“”“](Cross, 1993) ‘A student, 0f°¢itiiénr~wh0 can ask

J”dquestlons, analyze problems, gatherfinférmatiOn, and then f*n;,“

EU S
joe
|




make rational decisions and judgments has achieved
scientific literacy, which is the goal of science

education.



 CHAPTER THREE

METHODOLOGY

 d}Thiéfis an_actionbreSearch project which attempted to
d:"éxpioréia"process by which a teacher could identify

, 'mééienCé{;Tééhnblogy, SOdiety‘(STS)'issues With perSonalf
d‘?éal?wdélddrelevénce to students.v Students were”askéd to':’
- _jraﬁdeTé'issuesdin order of importance and to“gfoup‘the
,diSSﬁgé,agCordingltd percgived‘relationshipé amond fhé
iSsues.ﬂdThey;gave writtén‘rationaie for,their rankings, as
'yﬁéildééthéirgrdupings. vStudent responses provided
:infOrmationﬁabout their,intefests;‘prior knowledge,
previdus experiences;'énd michnceptioﬁs. This has
‘ impliqatiohsvfdﬁ the'sciehce classroom, sihce this
vinfdfﬁationvis essential for effective sciendé téaching.
_Design bf thé_InvestigatiQn‘

SR .
‘Research Questions

HdWmdo éfudénﬁs»fank‘STS‘iéédes? Whét‘relatibnShips
. do stddgntslseein’the iésueé'preéented? Dbes the
draﬁiOhaie for their résponses_give the‘feaéher insight_into‘
théyétudenféf intéreéts, knoWledgé, and understanding and

~provide a basis for curriculum development?

26



E Parﬁiéipahtslof'£5e S£udy:

| Daté was'céilected fromfif£y4one fifth*grade
'stuaenfs;yTwenﬁy{eight_éf’thestudents were girlévand
tWeﬁt§fth:ee weré.boys;“Theywere all‘teﬁ or,eleveﬁ years:
6ld;‘}Thé'stﬁdents wére‘ffom two séif—qoﬁtained classroéms;
,Class A gnq Clésé B, at fhe»sémééchdol'iﬁ_San Bernafdino
~ County. _éiass,Ahad 26'étud¢hté}paﬁticipate in the survey,

~and Class B had 25 studentsvparticipate.

 ;IﬁsErumént'Dévelopmeﬁt

| During thé.process_oflfeviéwihg the litefature bn STS}
‘a iist of iéSﬁes was compiléd that séientists and eduéators_
" believe to bé the most impbrtant-iSSues faciﬁg oﬁr sbciety

" conéerning_sciénéé:ahd técﬁnology; Usihg the'Bybee:and Maﬁ
study (l986) as a témplatevfér sétting up the list, tWenty

” i$suésQefé Selected as béing‘thevmost éppropriate for

fifth'gfade students. ‘The lisf is bésedon the research7

on thévresearcher’s knowledge Qf'the élementary science

'curriCuium, and my.eight»years of‘expetieﬁce as évfifth

Jgradejtédcher,
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Procedure

g ven therllstvof twenty

eradﬂaloud,vas students followed

1ngsooiety (the world) »A veryf,f“




would-pr§ﬁide further insight intq_théir‘knowledgé Qf,fhé:
issués;‘ The.purpose of the grouping activity was_ﬁo.séé»if
complex:rélatiénships, o; the léck»thefeof, miéht bé¢§me
apparent& : | N | M
}Th;.issueé the'studenﬁs were aSked to ahalyze were:

.Populatioh Growth _ - e Acid Rain

Air Quality . ‘Trahspbrtation

‘Space Exploration - _ Ground Water

Use of Natural : , Contamination

Resources o . Nutrition and Diet

¢ Loss of Wildlife "Endangered Species
Habitat ' Pesticide Use

®* Global Warming Water‘Resourcesv
World Hunger

® Human Health and
Diseases

. Solar Energy

¢ Hazardous Substances

Energy Resources
Deforestation

Recycling: -

' The Follbw—up Study

Af%éliéw—uptséﬁdy“waé done two mohfhs‘later oﬁ Ciéés A
to'ééé:if Stuaéﬁ£s}ipéicepfidns.Qf”STSLiésué$ ¢han§edvOver. 
’timé._'étudéﬁts wefé askedﬁtqvf%nk;tﬁg tWenﬁy¥sTS;is$Ués:_
again ahderité Where théy léarnediabqu£ £hé‘i;sueg;; The;;
pu;pose;of thié:activity‘Was tO in§éStigétewbeﬁher STS ;'
issues in~the néwé affecféd étudenféf.éerqéptionsvdfhﬁhe
importaﬁce'of ﬁhe,issue."Studént»géspdﬁées‘Wogld;éiSO show

" where students gain their knoWledge:Offﬁhe.STSfiSSues.
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able 1)

shows the students

‘!Worid*ﬂungef

'-{Health and’ Dlsesse

f[Alr Quality

“I'Water Resources

‘Loss: of" Wlldlife Habltat

‘e(Endangered Spec1es

'jEnergy Resources

or|ws oo | |ov |

|.Ground: Water. Contamlnatlon o

|Use of Natural»Resources o

2l lolo|wlw|w|{a|o]
. [}

olo
urjo

“Deforestatlon‘ﬂ'~-ﬁ..

’-—\ .
o
<

Recycllng

Tl
o

Global- Warmln:“,

ngazardo'Sj'ubstances 

A 11. O P
.8 ‘11‘1#i51»




i .,'Eief:r?,e‘:lved RelathnShlPSAmong o
~Technology, Society Issues =

issues into ‘the following major

and nutrition relationships (555 of







. they become endangered.

fLoss of habitat,,deforestation, and use of natural

résqqrces; wé_use wood andjtreéS'and animalé'lose
their habitaﬁ. |

Loss of wiidlifé‘hébitat/ endangered species: we need
animals on the pianef,'because you could have é bet
éﬁd some df_oﬁt meat comés frém animals.;

Loss of habitat, pesticide use, air quality,

 prulation growth and deforestation all go together

and cause endangered species.

Energy relationships (33% of students):

Solér'energy}'air:quaIity, space exploration, global

‘WarmingziﬁheSé have to do with the atmosphere and

épacé.ﬂ'ww

SpéCeiexploratiéﬁ, global warming: these have to do
Qith space.

Energy'resources and solar energy: these afe about
using and Saving'energy.

Soiar énergy,ienergy resburcés, water reSoﬁrcés: these

give: you energyvtoimove around.

TranSportation and air quality relationships (10% of
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j grbhnd‘wéteriésntamihafién; hazaid¢qé wasfeiﬁ thiﬁgs? f5‘
:,hum%ns do;tO'ﬁhébénvirénmehﬁ.

. -Haiérddus»wastés, pésticideiuse,‘grQUnd wété£ 
 éQn%amihation:.the,héiar@ous WaStes~become'§roundv_g
 wat§ffe§p£aﬁinétibh'éﬁd ﬁﬁ?t plants éﬁd,ahimals. 

... Wat%£~résourCes}‘éCid»;éin, g£oﬁnd water‘
‘coﬁﬁéﬁinatiohﬁ'thésé;ére‘éli anut wate?;

. Acia‘réiﬁ, hazardbus wastes; peéticide'usei £heée caﬁﬁ"

daﬁagéfOQriheaithénd rﬁin>the éérth
'ap.'Haéérdou§’wast§s,'rééYCling:iprébléms ﬁith our 
'lahdfills‘j |
e Rééyéliﬁg,,éoiér7gnérgy,‘use of,nétural'resourCes:
wé§$ tha£péopie‘cén;help thevearth‘
'9 ‘EﬁérﬁygreSOﬁréés} watéﬁ&re$§ﬁfces)'eﬁdéngered spe¢iesf

things that should be saved =

4

e  Wa€érVféébﬁrdéslafdiair;qu;lity:,,iﬂ:ordérto livé,’
pg%pl: r¢qﬁire‘f£ésh Aif éhd‘f£esh‘wé£er r
;f,;" TS ' 1  - - -
‘T]3f “’{>‘v ﬁ’f‘ibétéfAnaiysié’
{ ::T£§ studeh£$'Jrahkingsiéf:ﬁﬂé STS'iséﬁessth -
vrelevaﬁéé'tbifﬁe iivéé of,the‘stUdént%,.és;wéll as ihgight:

fihto_théirbthinkingﬁ7 IsSueS>with which they are familiar.' »
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:le}(see Appendlx B)

sﬁof’QIobaltwa mihé,facld raln, solar ;;

' The issues ranked lowest in importance by the students =

 were not necessarily those the students knew the least

| They often had strong opinions for putting an issue =

?qflastfinfthe“rankingfﬁjihlthefeaseS[ofﬁspace;eibloratioh;;_fﬁf

]zpépuiatioh“gfbwéhjwtfanSpéftation;\and nutrltlon, the ‘f

"flfstudentsfwere aware of the 1ssues 1n a bas1c way, but dld

vfﬂdnot con51der them to be problems that needed to be solved,

b'ﬁiand thusithey»were;given:lOW'ranklngs.1njlmportance*lseem*d'”

and “ThlSwlS not a problem. .Workersoﬂ”

lgb‘ildlmbreghouses;ﬁf_Theregwas*veryplittlem:e‘f-'*7”¢

" understanding shown of the relationships between population




"ielated'tohnUtritiOn?andﬁdiett_556 of the students had.a

fell'to be‘healthy Alsodhff:”

: Although

students wrote about alr quallty, pestlclde use,,h'

Another“group chosen by many students (73%) waseﬁ.ﬂ

<one”relatingﬂto.endangered;Species, habltat loss, and #

‘In many cases the rationale given _groupings showed:




- where student understanding was unclear. For example

j\fstUdentjresponse was;e“spaCegeXplorationﬂiSja'sblut_o*

-;;'overpopu;atlonr_r Another student wrote

'tfffendange ed anlmals for pets and meat ”;““”hv'

awater’re ated;iSSues.tggetheerOnly{sayiﬁffgn

fa:ont.Water;ﬁlvManyisthdents;5in=their»attemptito.expiain;"

7stw1th the ratlonale, “Thlngs hu

_clusterSiwere energy groups (33° of the studentsd'

Jatlon grouplngs (10 )ff After flndlng that




”ﬂ-fgchool; dAll’the‘students had:been‘infdrmed about.theu

h“ehergy‘criSis at'sChcol‘invdirectiohs.frcmvthe school and
'diStriéthdffice tcfccnserveaenergy. lThiS:fciicw—up study
sWas:designed:toeseefifexpcsure>to'infcrmation ahcutian g
_.issue'chahées'studéutéfeperceptious‘of therissue |
"-Himécrtance;uhThedstudehtstWere givenvthe saﬁe list of
htuenty‘lssues andbasked toirank them adaln, fromfohe to
'twenty as on the preulous survey ' The results of‘the hew
:student ranklngs are showh 1n the.follow1ng table (see
Tablefzx, | | | |
"The‘issuedeith.thehiggest”increases in the-student
"rahkings_were’popuiatibn grcuth}vpesticidehuse,. |
:trahsportaficn;hand‘energy.,‘The,isSue ahcut energy

flprobably dld not 1ncrease as much as I expected, because

drﬂ;students had already ranked 1t falrly hlgh the flrst tlme

ethey comp ted the survey, a%thoughrlt.dld move»up 1n their

'hrankrngsl*rhsfrpnti “ﬁalrJqua;ity.»,The issue showing the
B ;qreatest,gain7WasvpcpulatiOQ grthh;;'Studentsureported;

s“hearihg_a:lct ofhnews on TV about the census and

‘California’s increasing<population;';‘
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: Increase’or

8l Decrease Tq“

‘mlnatlon;}ff







the movie Erin Brockovich as their source of information on

.v‘ground Wéféf:gontaminép;Qﬂ;:gf“: 5'ﬁ: "
hf One;Su5j§gt théﬁ sfﬁd¢ntéid5_gééﬁvtp.bé iéarnihg:abqut‘f
_afvséﬁobl;jas'Qeiiyaéi§n téieﬁiéioﬁ;;in‘books, ahd~iﬁ
';msﬁieéfi§ #héviSsﬁean_endangeféd speéies.v Thi$ ishft
* sﬁrp;isipg, since‘éﬁudeﬁts'qxpfeésedba’high’interestiin”
‘ . énything reléted;t§ éhimals; énd aslthe'reséarch~showé,
  §tuaeﬁtsﬁWiil,le§rﬁabéUtWWhaf ﬁhéyv;reiﬁtefested in or

thatfhésjféievanéeﬁto their lives (Yager & Blunck, 1995).
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' CHAPTER FIVE

IMPLICATIONS

". ThiE acﬁian£eséar¢h prOjéct"haé,implicatidns fo’
teachin§ andfcurti§u1ﬁm deveibpmenf in'séiénCe; :Studentbp o
féépdn$§s sthed”thét they have déveiopedvcbncepts‘and 3
' ‘understéndingésof STS issues'that.haVe'high studént
iﬁteresf and>personal*felévance tQ.their liveé,féuch as
issﬁésrfeiating to-healthoranimals.;iResearéh shoWs that 
studentgknowledge and undéréfaﬁdiﬁg of science ié difectly"
related to the‘personal experiénqes‘of studenfs,‘so the |
iséues étudents_had knowledge of.wefé'issuészwith which7
tﬁey have Had meaﬁingful-expeﬁiencesl(Colburn; ZOOO}‘Lord,'
1998). Those issues, of which they/haq,little‘ | |
:underst§n§ing,:wgre1i§sges with whichithey had the least =
' personai;experieﬁce.L‘Although,.even with the STS issues
'which wé;evrankeqhﬁigh’in impbr£anée, deéper and more
Complexirelationships'amoﬁg_thé issues Were'usually not
'.apparenﬁ; This pr00ess ¢f eXamining‘Stﬁdeﬁts"idéaS aboutu‘:

_STS iss@es gave evidence bf $ﬁudent prior knowledgevéﬁd
| understénding, astell as information about iﬁcdnSistencies_

in their thinking and apparent miscOncéptions students had;’
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Jhfihstruetiohal»éxperiences”for:therstudents.1“5“

fAnother flndlng ar1s1ng from the student responses

rrﬁoonoerns ’here students learn much of thelr 1nformatlon

programs, ahd movies;hTVery”fewistudentsth,fe

1nto the

i_“_eyond the classroom,

ent events, fie



' Ehefreal:Wofldﬁihtbrihé élassrobmlandJmake learning about
sciénce relevant and médhiﬁéful; |
‘STS~issues_which aré,discovéred_to have high personal
relé%aﬁee_énd intereSt tO:studentscan be ﬁsed to teach
yséienCé.coﬁtent and process‘skilis{ In the'Natiénal"
Scienééiﬁducatioﬁ Standardslki996) it,StatéS? gsfudenté,‘~
'Lléérh s$iéncé by'activély:éngaging in inquirieé that are
K iﬁﬁéréstiﬁg_and important'to.thém. Stﬁdents,thereby will
estabiish;a'bésé;for:uﬁde:standing‘science.”(p,13$ When
 {tOpi¢sf£hé;{ha§§»a bérsénaln‘;élevant_contextjare used,
_studentsvWill béHéblé'thappi§ the sciencévlearned‘in real
,‘lifé Situatiéns and maximizeitheif leéfning.‘
| ‘ Thé»process deséribed in‘thisastudy,.idehtiinng
5 vﬁoéiés'releﬁaﬁtytb'students, can»provideidiréction fbr
'stan&éﬁd—baéedvinétruction.”'In the contethof-leérning
 witthfé/_étﬁdént‘qﬁéstions, ﬁot>SCiénge’éontépﬁ dfive the
’ihstfucfién, Sfudénts_learp $cién¢e by enéaéing in
méaniﬁgful;}pféblem+sol?iﬁg éifuatiqné_(AAAS} 1993).v The
sciéncejéoﬁt?ht eméfgééAas £hé'Stﬁden#sléather ihformation,’
”' inVésti§éte,;§ohduc£ expéiiménfé, dévélop‘ﬁypothéses,
;ippedicﬁ;icommunicate, etc;v These:acfivitiés will require:‘

’Cthat.théy léarn the big;ideasfin'sciencéj as tﬁey will be a
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hat should be taught,

_understanding scientific concepts and developing abilities




. on COntént,'there‘is the reaiizafion that there étill hé$
to bea;STS coﬁnéctiohvfor thévétudent to achieve science
literécy..lt is’especially important that the teacher
identifies stddenﬁ needs and interests-to help guide‘

, iﬁstrucﬁion in a‘standard—based classroom; Knowing the
 s¢ieﬁce;¢oncepts,that nééd to be taught; the téaéher can
findvaréas éf‘student'interest within the required subject
ﬁattér‘énd have students bﬁild on those areés of intefest
té encémpaés more-of‘théibontentbthat is described in the
stqndards.  Teachiﬁg to the standards, while ignoring the
intefesté and needs of the Students, will nof reéult in‘

meaningful science learning.
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APPENDIX A:

STUDENT SURVEY

49



What do you thmk is the most nnportant 1ssue‘? Please number them from 1 to 20

_ Fuman sl il s

R Solar energy

Lo ,Hazardous wastes

Acl“dv-ramy.: : -vj

Transportation

_Ground water contamination

utrition and diet _




"APPENDIX B:

' STUDENTS’ RATIONALE,FOR RANKING THE ISSUES
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. These are representatlve samples of students’ written
ratlonale for thelr ranklngs of the’ Twenty STS 1ssues

:Population Growth:

=T thlnk thls is 1mportant -because 1f there are too
many people in the world that means they 11 have to
cut down trees. : : ,
®* There are not too many. people in the world
%" I am not too worried about population growth because.
I don’t think that it could happen.. _
" We do need to have less population, but right now we
~ shouldn’t worry about it too much. o k
* A lot of people are good, so no ‘one is lonely
" Why should people worry about populatlon growth when
we have enough stuff to keep everyone alive?
®* This isn’ 't too 1mportant because people die.
= It doesn’t matter how many people we have on. Earth
" Not that 1mportant because there ‘is enough room in the
world. : :
" This is not much of a problem People are comlng, but
.there are lots of homes being built.
®  There are too many people on. Earth.y'
- ® Not a problem. Workers build more houses.
" We don’t need to worry because they have bables and _
then people die. :
" Too many people are belng born.
wT think populatlon growth is 1mportant, because one
’ day we will have too many’ people on Earth C
L Now Callfornla is gettlng so populated the prlces go
o up- , : : . , .
= More trees get chopped down for more houses.
. Too many people, less energy. ,
,ij People should live in areas where: there are no
forests. I think they should llve in the desert

CAir. Quallty

L ThlS 1s 1mportant because 1f our. alr is polluted 1t
] 'means we will get- ‘sick and may die.
" Our own air quallty keeps gettlng worse

. !'.We need to stop pollutlng the alr

'*52;f









atmosphere is colder};;j‘fjj”'”zrf :
ozone layer 1s dlsappearlng and>“""

: itof famllles are- poor and have a“ ”“
at and they can dle of hunger. s




H Thls 1sbreally 1mportant, Sincezméhingbpléfdieféégh!»

ﬂﬁPeople are drlnklng and eatlng the wrong thlngs
”‘_1gWeJneed more med1c1nes : O :
" This is 1mportant because some dlseases are

B ) is 1mportant, espe01ally the sun’ s, becausefﬁ7
’,“yltrhelps plants grow and feed other anlmals, whlch &

“ffblackouts.;n o i : SN e e

5Hj”If ‘we used. solar energy,,itdwou1dn't;make;theﬁalrj7i”"‘

‘ Q7Tqua11ty worse. e N RN,

:pfjﬁi”vThls is-a- great way to get electr1c1ty,f e Vi

_o..® Tithink we should probably sw1tch to solar'energy to
"’stave 011 ' - S . L o

U S . it
" b . Lt

E Hazardous,Wastes;g“,

W ﬁ?;Thls is 1mportant because people POllUte rlvers
“f”*oceanS and 1t hurts’ out env1ronment

“j7”!‘]People can: get 31ck 1f we don’t»clean up‘hazardous
__]‘l;wastes , : , R ~¢‘ T Sl el S S
“*»'”vIt is- dangerous to put tox1c hazards in th 'trashcans.

ﬂf!ngollutlon 1s a problem w1th 01ls a"d p01sons'gett1n'"
S ,nto our. oceans and lakes L




Mo people should use blkes or walk 1nstead of
ijpo-lutlng the alr [ L :

'Not ‘a’ problem, we haVe enough cars and already have ftf”?:'

»tftralns and' stuff o AR e s
- ThHe pollutlon from cars 1s pOlSOHlng our alr.u,'

"l;FgLThe freeways and streets are crowded, but that 1s notfv‘xtv'

“;too bad. : wi
fThere 1s too much trafflc

. d”_anfget s1ck.;romf‘r,nk ngawell waterv
"‘Trash can;get 1nto our»water supply :

: elr heaithiﬁ



. We need to eat rlght to be healthy and llve a long
life. :

" People should be able to eat whatever they want to.
" It is important to know how to get healthier.

* T think it is important because everyone eats junk
" food, and no one 1is healthy. _
= . If people don’t eat right, they can get hlgh blood
_pressure.

Endangered,Specles:

" We need to protect our endangered species more, or
‘they will become extinct. ' .
* People need to stop hunting animals, or we will only
- have a few types left. »
. Anlmals that . are endangered can’t llve if people keep
- taking their homes.
‘" We need animals to surv1ve, but we shouldn’t kill
endangered ones. :
" People should take care of our anlmals and not hunt
them for their teeth or claws. :
. They should keep endangered animals in zoos to protect
. them
" Spec1es deserve to live in their natural home-.
"I don t want humans to be the only spec1es on earth

: Pje’st;”icide U’se:, S

Q{)&Pestlclde use has a chaln reactlon that not only kllls

""hthe bugs) but blrds dle from eatlng the bugs '

. Pestlcldes can hurt people -

" We don’t have a bug problem. :

" Sometimes people get sick- from the thlngs they spray
on fruits and vegetables ' : v

. We need to kill bugs that carry dlseases

'-,If it klllS 1nsects, it could hurt anlmals or us

- Water‘Resources:"vc
'~';’We need fresh water more than anythlng else.

f"‘We need to be careful not to. let anythlng get in our
" water. - : -

. ‘Because water 1s so 1mportant, we have'to"be careful‘
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APPENDIX C:
RESULTS OF STUDENT RANKINGS OF SCIENCE,

TECHNOLOGY, SOCIETY ISSUES
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e Rk L .. CLASSA:FEB.8,2001- .~ - -~ .
[Population [Air. 7 |Space | . |Natural. . |Wildife ~ |Global:. |Word - . |Health'& = |Solar Hazardous .
“./|Growth_ |Quality . |Exploration | Resources | Habitat ~ "~ |Warming | Hunger _|Diseases |Energy - . |Wastes =" | -
[ q3] i I T T 18] a4l 1 T T B
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APPENDIX D:
- . FREQUENCY OF STUDENTS’ PERCEPTIONS OF

SCIENCE, TECHNOLOGY, SOCIETY RELATIONSHIPS

63



25

Number of
Students

10—

30—

20

,ﬁop‘growth

rair quality

N
NN
N
IS RN N,
wlo| o=
o w| ok
Y Y
NN
mle|lown

.

| space exp.

: natural resources . |.

~

_habitat loss

wlwlolwloe|n

J}globél‘wérming O

J worldihunger:f7v

| RELATIONSHIP
OF STS .

N

Wi
[

NN R e

. health & disease

ENES S
=

ISSUES

solar energy ‘

1 2 WITH EACH

Wlo|d (oo id W | N

OTHER

. ‘hazardous wastes

racid rain.

FSEESESES

transportation

. ground water

nutrition

‘endangered, species

pesticides

17.

water resources.

18.

ehexgy resources

10

Aafanractatian

64



APPENDIX E:
STUDENT RESPONSES ON WHERE THEY LEARN
INFORMATION ABOUT SCIENCE,

TECHNOLOGY, SOCIETY ISSUES
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These are representative responses from student surveys on

’:whereithey-learned about the STS issue.

Population Growth:

% T saw it in the newspaper, in the Saturday morning

' Daily Bulletin. o

- % It was on the news.
l__On the news on TV. They were talking about the census.
. From my mom and dad.

fAir Quality

" I hear about the' smog on the news at night.

" T see the polluted air.
- fWe need good air and people have polluted it. I’'ve
~  seen it. ‘ " ' '

Spaee.Exploratibn

* We learn about this at school.
* My parents talk about this.

‘Loss Of Wildlife Habitat

I’ve been reading books on animals at school in the

~library. ' : ‘

® From animal shows on television. v

" T learned about this last year in 4thvgrade. We learned
that if we lose plants and habitat, we could lose some
cures for cancer. : '

World‘Huhger

* My parents have talked about this.
On B.E.T. TV and on commercials.
* I watched it on the NBC News.

* It was on the news. It is bad that people have to die
of starvation. ‘
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ﬁ"iPeople are. starv1ng I saw 1t on a TV commerc1al

- Wlthout food people w1ll dle and;I”see th,,ifﬁ
“vto‘donate . G A

Sow T heard about thlS at church
| JMy grandmother is from Viet Nam and she sald that o
wbecause of all the Wars: people starve Wars also cause‘ :

. human .diseases. o »
- From commerc1als about llttle poor klds._, .

1
e

fHuman'Héaltthnd"DiSeases
e ! I R o i
_?‘ It's ‘on the news and on commer01als.; ‘favip
L watched it on the news. . : P : ‘
= It is on the news People should have a healthy llfe.' -
"'-There are commerc1als ‘about human health and dlseases
v e need cures for dlseases.>I see thlS on the news andn
-commer01als o : e T
TR
Hazarddusﬁwastes‘
s _ !‘;»-._ ) ,- . e B
oy I saw commer01als on TV about hazardous wastes
. In the newspaper and on TV on’ ’“The Slmpsons
L I hear about hazardous thlngs Aine DARE '

llGround‘Water Contamlnatlon

SR ‘ Con
[ | {

I!learned about thlS in’ the sad mov1e Erln Brockov1ch;
ﬂ saw thlS in- the mov1e about Erln Brockov1ch. R

NUtritioannd'Diet‘
‘(-~ I hear 1t a lot on commerc1als
My ‘mom- said we always ‘have to watch what we eat

My parents talk about thlS

\ ‘
B Endan?ered'Speciesv“
;F"’We learned about the poor anlmals 1n 3 grade .
,i‘ I watch anlmal shows on TV, espe01ally Anlmal Planet ff"h
"”jWe ‘learn” ‘about anlmals in school. 5 : R

® There were articles about it in the newspaper They: A
'»mlght try to clone endangered anlmals.v. : S




Anlmals are very 1mportant I see thlS on the news and
in the movies. :

I heard on Animal’ Planet that people are kllllng

,sharks for: luxurles

I learned about this in sc1ence mov1es on TV and at
school

-TV— anlmal shows

Water Resouroes

-TOn the news

I hear about it from my parents They say not to waste
water

_We talked about 1t at school We made posters for the
_7water ‘contest. :

We need good water to drink. I learned this at school.

'Energy Resources

It’s on the news every nlght

I heard it on the NBC News and Nightly News

My parents talk about it. “They say not to no waste
electricity. ,

I heard about this in the newspaper, from my parents,
at school and on TV..

I learned this from the news and from my family. We

had a-blackout and couldn’t cook ‘the dinner.
I learned about this at school and at home when we had
a blackout while we were at the mall.

Recyoling

. We.recycle our lunch trays at school and we recycle at

home. _
We studied it on Earth Day last year.

Reduce, Reuse, Recycle is on a lot of commercials.
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