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| 'Ab:str"act |

'l‘he underachieVement of nllnorities and wolnen in seience continues-in many |
elementary classro‘om_s as tradition;al methods of instr‘u'clion prevail. In order for
minorities‘ and wornen to l)ece_me future scientisfs; elementarby science education must
allow students to participate in_ science a’s’-scientists. The utilization of the scientific
processes 18 an everyday activity for scientists. 'The goal of this project was to provide
English Language Learners with the opportunity to act as scientists by using lhe scientific
processee in lhe elementary school classroom.

Thetraditinnal nlethods of science teaching ’in elementary »scﬂh‘ools have net been
effective for minority students, particularly those whose are English Langu_age Learners.

‘ In this preject a different method of instruction was used. A teacher-developed thematic
‘unit was taught'to third-grade Spanish speaking students and instruction focused on |
utiliZing the scientific processes of observing, communicating, comparing, ordering, and
categorizing. This: project analyzed three related aspects; (1) the methods of instruction
used. during instruction; (2) the mediational lessons, techniques, and devices used in
teaehing the scientific processes, and (3) the final student products. Analysis shows that
the teacher-developed unit was able to teach English Langnage Learners both the content

of the unit and the scientific processes.
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Introductlon '

. f.v Thrs prOJect 1s an analysrs of a teacher-developed un1t on 1nsects taught to th1rd

o o '_grade Spamsh—speakrng students The focus of the analysrs isto examme selected lessons R

O ,i'vportron of chapter two 1s revrews the drfference between how Hlspamcs/EL

e ‘..ifrom,;the unlt th_at 1ncorpo_ratedjthe. proceSSes 'of ,scrence., :Furtherrnore,; the »_le‘SSOIlS,F : o
techmclues anddevrcesused toteach the processes of : screncewﬂlbe examlned The “ ,' (R
i 1ntent10n of the pro;ect is tove‘xamme 1f the teacher-developed lessons technrques and
sy ‘ deylces were successﬁll in teachmg the sclence processes to-a group of students who are -
) j Enghsh Language Learners (ELL) Student work samples that utrllzed the processes the’ »_ B
lessons that 1nstructed the students and teacher vrgnettes about the lessons wrll be | ‘ : 5

o ~_}drscusSed; :

The structure of th‘ pro;ect 1s s .'llows Chapter one uses the Socrocultural

o gnte&s Mgde in order to help analyze several contexts relevant to elementary scho

B scrence for Hrspamcs (T eft Cousrn Draz Flores & Hernandez 1995) In chapter two .

: ‘the hterature revrew erl focus on two factors related‘to the past underachrevement of

: =:ItIlspanics_ and ELLs in‘_sci_'en'ce’- -jeducatiOn -The ﬁr‘s 1s- a_j,rev,r.ew}of scrence »feducatlon. 1n

= Arnerica 'startingfro'm.the:‘i-‘ntroductmn:of sc1ence"m,‘publicf edu

5 ; _w1th a current phrlosophy on the educatron of elementary school scrence The second‘

_fthe methods of 1nstructron prrmanly used n teachmg scrence to elementary students The - |

S _;_":mtent of the hterature rev1ew 1s to demonstrate that the manner in wh1ch sc1ence has been:‘ SRS 5

= _fan_d_‘:‘cc‘)ntinue_“s'to_be"taught'fdoes not gener’ally‘ coinCide with‘ the ’rnanne_r’inﬁwhi_ch I%IispanicS‘ e




'- ﬁf{gﬁd ELLS 1éarn.

f _‘_.wm_;di_scuss the interpretati()ns?,_ limitations? ';conclu»s'ion_s,, and -ir'rfrpli,‘cations,‘»ot‘; the project.

~ Background to the Study

As Amerrca enters the twenty-ﬁrst century, Amerrcan publlc educatlon must ‘be %

ey g wfable to produce a record number of needed sclentlsts Recent data shows that 1n the

i future thereerl" )e an increase | the'need for screntrsts and engrneers by as much as fOl'tY i |

o i’"-percent (Government-Instltute—Research Roundtabl ;

Although the need for an mcrease m'ithe effectlveness of sc1ence educ

'"‘current statlstrcs are not encouraglng For example a 1?989 1nternatronal survey rank '

the Umted States elementary and secondary sc1ence students at or near the bottom ‘"f ‘the e

seventeen countrles surveyed (Internatlonal Assoclatlon for the Evaluatlon of Educatlonal

: Acmeve ent 1989) Addrtlonally, the percentage of students currently enterrng doctoral bRt i kS

‘programs in mathematlcs and sc1ence 1s expected to drop by ﬁve percent (Rendom &

Trlana 1989)




R to enhance the scrence educatlon of all 1ts students Wrth the growmg numbers of

\ 'ence and engmeerrng needs steps must be taken

[ ‘mmorrtres and women in h1gher educatlon 1t 1s unperatlve that scrence educatlon use these BRI

growrng c" horts in order to ﬁll 1ts need for ﬁJture s01ent1sts

. Two socral varrables are begmmn ) 10 alter the chances of students that are o

»currently underrepresented 1n smence and engrneermg ﬁelds The ﬁrst 1s a change in soclal

,‘attltude regardmg the partrcrpatron of rmnorltles and women that 1s occurrlng for some m e

35 .',-“the ﬁeld‘ In Sc1ence for All Amgrrgan the authors (Rutherford & Ahlgren 1989) state - .

o ‘ .:_:‘that all chrldren need and shouldrecerve a fundamental educatron 1n sc1ence and

FV ::jmathematrcs s0 that all chrldren can hve more productlve and better hves The authors

- ":"emphas1ze that "all" Chrldren here refe Nv":"to‘ al_l chrldren They stata' ‘

; 1t becomes clear that the natlon can' no longer 1gnore the s01ence’educatlon of
e ‘any students; Race, language sex, oreconomic circumstances must 1o longv |
. be permitted to be factors in determmmg who does and who does not receive a:
- good education in science, mathematrcs and technology To neglect the science:

- education of any (as has happened too oﬂen to girls and mlnorlty students) isto

. deprive them of a basic education, handicap them for life, and deprive the - nation .
~of talented workers and 1nformed 01t1zens--a loss the natron can 1ll afford (pp 156- o

ff:v_,157)

Along wrth thlS changmg soc1ocultural attrtude are changmg demographlcs

" from a ﬁgur . of twenty-mne percent 1n 1986 (Valenc1a 1991) Th1s demographrc

- ’;phenomenon w1ll make Hrspamcs the largest ethmc group m the state surpass1ng the

- 'k"f'expected ﬁgure of th1rty-three percen” or 'Anglos for the year 2030 (Valencra 1991)

. l:‘Along w1th thrs 1s an expected nmeteen percent rrse m' 'he Vpercentage of college bound

x "partlcularly w1th reference to Hlspamcs in Callfomra Pro]ectlons mdrcate that by theyear E R

. _v‘ﬁ,,"{2030 forty-four percent of Cahforma s school-age populatlon w111 be of Hrspamc or1g1n . up:",:- L




mmorlty students (Rendoln & Trrana 1989)

These three soc10cu1tura1 factors (1) an 1ncreased need for more sc1entlsts and

. ‘.englneers (2) a more favorable attltude toward the 1nclus1on of mrnorltles and women in L

o ‘ ;,SCIence and (3) a demographrc change 1nd1cat1ng a rise in the Hrspamc populatlon all
g : : 1nd1cate a poss1b1e 1nﬂux of H1$pamcs mto sc1ence and englneerlng jobs. Educators who e
- 5: ‘ are of I—Ilspanrc background and/or‘i able,to,‘:effect1Vely educ__!at'e .Hl§p_an1 ¢S‘In épiéﬁcc-aﬁd ‘;«‘} <

: ‘:'mathem'atics Will be 1n great ’demand. | S
’ ‘f‘_Educatlonal Outcomes for I—hspamc o " .
i | Though the 1ncreas1ng Hrspanlc populatlon provrdes a possrbllrtv of potentlal =
' sc1ent1sts h1stor1c mdlcators reveal hmrted outcomes for Hrspamcs students in s01ence |
| The past underrepresentatron of Hrspamcs in hrgher levels of sc1ence educatron has only
: recently been documented For example Rakow and Walker (198 5) report that data
| taken from the 1981 1982 anesota Scrence Assessment and Research Pl‘O]eCt (MSARP)Z B 1
' :(a modrﬁed ver51on of the Natlonal Assessments of Educatlon Progress (NAEP) in | i:" , “

'Science) signiﬁes one;of the ﬁrst attempts to systemati_cally ‘gather in_formatlon regardlng &8

0 the early academic achievement and attitudes of Hispanic students in science. .Z'The ﬁn‘dings -

,‘ :‘:'m thrs study mdlcated that Hrspamcs and blacks scored lower on achrevement at the ages

of nine, th1rteen and seventeen than did thelr white counterparts who scored above the
;natronal average at all three age-levels In fact a 1975 report on the underrepresentatlon
of mrnorrtles in the blologrcal scrences focuses prrmarlly on blacks and whltes due to the

shortage of data on other mrnorrty groups (Barbosa 1975) | o

There does exrst however more recent data that 1ndlcates a lack of educatlonal -




o ': success for Hlspamc students For 1nstance a 1984 Natlonal Scrence Foundatlon report{

. 1nd1cated that Hrspamc Amerlcans comprrse shghtly over two percent of the tot 1
;liof engmeers and scrent1sts and thrs cohort 1s makmg less money and has less experlen

- i than thelr Anglo counterparts (Rakow & Bermudez 1988) Furthermore a natlonal

exammatlon results and Were d1sproport1onately under-represented m the smence work' RS Sl

; force as compared to Anglos (Whrte 1992)
| It has been mdrcated that there exrsts a gap between what thescrence communrty 1s " l‘
-.:f:lookmg for: (more potentral screntrsts and engmeers) and the achlevement of potentral e
: '.isc1ent1sts and eng1neers (Hlspamcs) in the Amerrcan educat1on system Many drfferent
7‘factors have been exammed regardmg the underaclneyement of Hlspamcs in the sclences
o :and 1t 1s 1mportant to analyze what is occurnng wlthm the educatlonal process Flscal
: ‘ -constramts the knowledge base ‘att1tudes and perceptrons of both teachers and
' ladr‘mrnstrators ‘and the Sklll level of teachers arelmportant Varrables wrthm the educatlonal
| process It rs these entltres m the dlstrrct school context that w111 now be addressed
s 'Dlstr1ct/ School Context | ’ g | |
o ‘In 'addresslng how to lenhan’ce the(‘ac:ademicfachieyementfof ILIi'spani"cfsln scrence 1t '
Ls 1mportant to. note that both the subject rnatter and the students rnvolved are 1mportant |
elements That is, the subject of sclence m the elementary schools in general rnayunnerve_' :
| .”va good many teachers In add1t1on H1spamcs are lmgu1stlcally and culturally d1fferent . R
_ from (l) many of the1r teachers and (2) the language and culture of sc1ence educat1on o

- "i.The followmg analys1s w1ll ﬁrst look at sc1ence in general terms and subsequently w1ll




e ffexam the sc1ence educatron of Hrspamcswrthm.the dlstrlct/school context

:"-_ In the drstnct/ school co text there’ are many Vanables that can 1mpact the sc1ence

~~..educat1on of students For example a?fdr rrct may adhere to the behef that sclence

R ’educatlon cons1sts of readlng a certam scrence textbook and answermg questrons from the i

o '_text On the contrary, another dlStI‘lCt may adopt a dlﬂ'erent theoretrcal ratlonale as to IEr L

RER what constltutes good smence pedagogy and emphas1ze hands on or 1nqu1ry learmng

B ﬂff vThese two dlstrlcts may also show dlfferences in thelr theoretlcal ratronales toward sclence o

.._educatron by allocatmg drfferent amounts of money tothelr“ respectrve sclence programs
: 'However one of the most 1mportant yarlables in the sclence educatron of elementary ’ 5 o
v'-studen.tsthat ex1sts m the drstrlct/school 1s the attrtude elementary teachers have about. =

‘teachmg scrence and thrs yarlable w111 be expanded on below | |

| Many teachers have reported ‘that sc1ence teachmg is not‘somethmg they favor

o One study 1ndlcated that teachers preferred teachmg readmg (th1rty-s1x percent) and |

" ;"mathematlcs (twenty-three percent) more than sc1ence (srxteen percent) (Morey, 1990

. Werss 1987) In fact John Goodlad reported that sc1ence was the only subject f

’ ‘=‘~"",,‘vtheyenjoy | l

e ) _elementary teachers thought they dld not adequately teach (Barrow 1987) The goal of . ‘:f : f :
o i producmg more sc1entlsts w1ll be harder to attam 1f teachers feel less enthusrastlc about R

"f’f_f .j‘sclence than another subjects for the tendency of teachers is to 1nstruct in subject areas G

Another 1mportant vanable in the d1str1ct/ school context 1s the amount and type of G
v tralmng elementary school teachers recerve m scrence educatlon both at the pre-servrce

' and in-service level Elementary teachers generally do not recelve adequate scrence




education in college. Accor'diﬁg ’co the Naticnal Science Teachere Asscciation (N ST A)
recommendaficns, pre—service insthtion should include only one' biological science
coufse, one physical science cocrse, and ohe earth science ccurse in undergradua‘ce w"cﬁk.
Using these as a baseline, only thirty-one percent of teachers -in' grades K-3 and forty-two
percent of teachers in grédee _4-6 me'c there standerds (Weiss, 1987). Therefore these low. ’
r'equirements} al_thbugh meetihg the recommendations of the NSTA, are not providing
| teachers the opportunity to leern science content in greater depth, thereby hindering their '
effectiveness as science teachers (Zeitler, 1984). | |

Although teachers' lack of desire to teach science andv their content knowledge of
science may inhibit sciehce teeching effectiveness, teachers' reasons f0r> teachjhg science in
general méy aiéo ‘run contradictory to the desires of the science community. Speciﬁcally,
teachers have indicated that the main reason for teaching science is to teach basic science
content and the importé.nce of science iﬁ daily l}ife, while learning inquiry skills and
becoming interested in science are viewed as less important (Weiss, 1987).. This a‘ctitude
runs contrary to science community eXpectations‘ that the empbhasis in science should be on
the processes of science and not the content‘(Zei‘tler, 198‘4). Tﬁe views held by both pre-
service teachers and cl}assroom teachers indicates that what the scierice COmumty wants
to be taught and whatb actually is being téught are distinctly at odds.

Another important factor in the district/school ’context is the pedagogical training
teachers receive. Good methods course instruction shou}ld contain a hands-on emphasis,
promoting creative skills and probl_em-sc_)lving‘ability (Barfow, 1987). On the contrary,

teachers are not using these methods in their classrooms. In interviews, teachers stated




1 that a hands-on emphasrs creatlve SklllS and problems-solvmg ab111ty were not bemg e

s __;:ffpromoted in therr classrooms Tln calls 1nto questron the effectlveness of teachers e

. “ p edagoglcal tralmng

Both teacher attrtudes toward scrence educatlon and the trammg btheybrecelve may O
- rnhrblt the ab111ty of all leamers .to errcel 1n scrence | These factors are subsequently o
.;‘:z.;enhanced when one takes 1nto account students who are llngulst1ca11y and/or culturally
’?dlﬁerent As stated earher the scrence achlevement of Hlspamcs 1s below the natlonal
B average 1n Vrrtually all levels of analys1s Thrs level of achlevement 1s not unknown ‘nor a o

f:brg surprlse to many educators In a survey of teachers who 1nstruct 1n a largely Hlspamc" :

o commumty, teachers responded to the questlon "What do you cons1der to be the three

S 'f‘most 1mportant reasons why I—hspamc Amerlcans are underrepresented n careers 1n o
o scrence and technology"‘7 The responses can be grouped 1nto the followmg categorrzes
'(1) lack of encouragement from farruly and commumty, (2) sklll deﬁc1enc1es (3) ﬁnancral ‘ :

: .’barrlers (4) lack of role models (5) achrevement motrvatlon (6) career awareness (7) S

E lack of self-esteem and (8) dropout rate (Rakow & Bermudez 1993) The nature of the1r
- 'responses 1nd1cate the type of perceptlons and attrtudes held by teachers about the future f ) ;’.'_. gl

:fof Hlspamcs as screntlsts e Sy

These ﬁndmgs carry wrth the 1 two nnphcatrons whlch are 1mportant 1n hght of “the

' :f-.{factors at the somal/cultural/commum" Teve (e g demographlcs and sc1enceempha81s)

L whrch are affectmg educatlon FlI‘St the teachers 1nterv1ewed tended to put the SO f[ w

- .responsrbrhty of smence educatlon underachrevement on the Hlspamc students and/or SR

- B :commumty and not the educatronal and/or'scrence commumtres The tendency to "blame' ! -




‘i,‘ the victim is 1 ot new to educatronal esea h; but 1n thrs example it does shlft the

--»{emphasrs on 1mprov1ng the scrence achrevement of Hrspamcs from a "team" effort (1

sc1entrsts-educators-Hrspamcs) to one solely on the shoulders of the students an ‘ he

Secondly, 1t 1s 1mportant to note that these teachers are currently teachrng'Hrspamc o ot

students Wlth the predrcted changes in the Hrspamc commumty, '_; rticul

BN Cahforma many scrence educatlon teach S who "currently do not teach Hlspamcs will

' " -.have them in the1r classrooms and may thus have more people to "blame for farlure mno

R _sciencev. "“Futur-e sc‘1en‘ / teachers may (1) be pushed by the soc1al cultural factors of the
. : scrent1ﬁc/econorm v commumtres 1nto teachrng a subject they do not enjoy as much (2) do* - '

a -_not have adequate scrence content knowledge (3) teach under a premrse of teachmg

St . '?content 1nstead f process ' and (4) have students 1n therr classrooms who are culturally .

s and/or lmgurstlcally drfferent The clash of attltudes and the changrng ,socrety may thus | RNt

A f”"'**ﬁ,lrther drsenfranchrse Hrspamc and Enghsh Language Learners 1n scrence

Another 1mportant varrable 18 the: tralmng recerved by teachers of Hrspamcs ' and

e vpartlcularly teachers who have student who arez Enghsh language learners ‘_(EL 2). T

oﬂen the mstructro' "1 focus 1s prlmarrl on ‘.:nglrsh language acqursrtlon wrth content

I Hlstorrcally, schools have focused on lrngu1stlc

bles rather than, , pecrﬁc drsc1plmes as the most nnportant components of educatmg o

1ngual-b1cu1tural chrldren" (Mason & Barba 1992 p 24) Enghsh as a second language_.;f:‘- BN

7 ‘(ESL) tralmng has also focused prrmarrly on commumcatrons skrlls thus not exposrng

L ?,many language mmonty students to hlgher-order thmkmg skrlls and problem solvmg




(Rakow & Ber mudez 1993) The call for a multrcultural educatlon has been around s1ncei;' .

e b_‘the 1960's yet due to deﬁmtlonal problems and a lack of consensns as to its constrncts
,teaeher educatron nrograms ha\re been 1ncon51stent 1n thelr approaches (Atvtrater & Rlley, . ‘;
| 1993) What is needed as the next step is to begm lookmg at a multrcultural scrence
= educatron Wthh Atwater and Rlley (1993) deﬁne as; a.-:con,strnct a process and.an, i
educat10na1 reform movement w1th the goal of provrdmgeqnltable opportumtles for
« 'cu,‘lturally dlverse ’student: pop’ula_tro‘ns .to._‘le_arn: quahtysclence“m.schools, co_llegesa_and
’ umversmes" (p 664) R 4 | | |
Classroom/Teacher Context B
R Leyel' of 'a’cademic '_achieVement of I—Iispanics, teacher .:attituvde’s,kfand teachertrammg
"have all been regarded as-factors tivhich have had an impaction: the acméQérﬁént of
Hrspanlcs in science education (Rakotv & Bermudez 1988) ' However‘ the focus of thls RN
paper is to examine what goes on in the classroom the actual learnmg and teachlng of
rstudents. Research has shown that ‘dlfferen_t ethnrc gronps t‘avor, dlﬂ‘erent learmng styles.
HoWever, a survej of teacher-s conducted in West;Tef(asu shows that manyf educators tend
to teach d_ifferent groons of _st‘udentskinthe same manner, un“dlling_ or unahl'eto: v
diﬁ‘erentiate'betWeen Hlspamc Americans and Euro-Americans (Rakow, 1 989, cited in
‘_‘Rakow &‘]éermudez, 1993) ( : | | |
In order to 'under'stand the mannerv in which science instruction is ‘proviided,‘ one
must differentiate between types of instruction. Ohe method, ‘called lectnre-drSCnssion, is -
. ‘charac_te_rizedby teachers whomer'elyvtr?"n:'énﬁt prescrih:e_dknov‘vledge to ':"learners':" who

.passively sit and are required to memorize this knoWIedge., "This knowledge is ‘asually

- “101: -




 contained in science text'books; and the r’esponsibilitylof‘t e lear ners “sto m morize the o )

: **mformatron of the text books The "drscussron portron ot‘ the 1nstructron generally entarls';:"t" : -
o a teacher askmg students questrons related to the content transmrtted and students are ‘
. judged to- 'be "l'earn'mg 1f they are correctly able to rec1te the lecture notes (Sutman &

:‘Guzman 1992) Thrs mstructronal approach restrrcts the learmng of all students due to

o the 11rmted opportumty students have to dlscuss 1deas ask therr own questrons solve 5 o

: problems and generally develop therr own thmkrng skllls ThlS methodology strﬂes the

: academrc ngth Of language mlnorrty students even more due to 1ts emphas1s on Gt

e ‘understandmg oral language provrdmg 11ttle or no room to practrce oral productlon of a

second language wrth the teacher or peers (Sutman Guzman & Swartz 1993)

I contrast to th1s method is the 1n_:b“"" discor ":"learmnv approach In thrs SR

o ,envrronment students are encouraged to ask and research therr own questlons by ut111zrngﬁ""‘

o *"their pre-existing knowledge"iandite'acher. p,rovrded‘resohrces An 1nqu1ry-based approach;: S

to sc1ence educatron has led to greater understandmg of scrence processes and

B mampulatrve SklllS usage allowmg students to construct the1r own knowledge and

o prov1d1ng more experrences in the real world of . : s opp ‘d to the former method ',

T 7;5 fthe 1nqu1ry-d1scovery learmng approach also encourages student-student 1nteract10n wlnch"_,i“: -

o assrsts language mmorrty students more because 1t leads to "better understandmg the | ST

f nature of therr own questlons and they assrst one another in understandmg the answers to o
the questrons through teacher managed drscover act1v1t1es" (Sutman et al 1993 p 45) £

. The posrtrve beneﬁts of the mqulry-drscovery method are not restrrcted 1o the

L - understandrng of screntlﬁc processes and knowledge research has shown that thrs method | L




e ;Ti‘fdrscovery model (Sutman & Guzman 1992)

g - o . use more open ended questrons developed both by teachers and students and set:._‘

T more student-centered currrculum 1n whlch students use hands -on materrals in order to

. of lnstructlon 1s partrcularly useﬁll 1n developrng classrﬁcatlo ‘ and‘ ral commumcat1on

S | f,:sk111s of language mmorlty students (R,‘ dr 7.

Whrle the 1nqu1ry—d1scovery method of mstructlon has been shown to beneﬁt not

tonly language mmorlty students but all learners 'so too o the .practrces that are derr

lfrom constructmsm The followmg 1s a rev1sed hst constructed by Yeager (1991) rn

ok "The Constructmst Learnmg Model" a hst whrch contams elements smular to the 1nqu1ry- ] e

e -.7' seek and use quest1ons experrences and 1deas proposed by L1rr11ted Enghsh
5 ’Proﬂc1ent (LEP) students to. guide the preparatlon of and the presentatlon of
S scrence dlrected lessons and 1nstruct1onal umts 5

e ‘.promote collaboratrve learmng among LEP students :

e the stage for LEP students to fully elaborate on the1r responses to these quest1ons' N :

s give ample opportumty for students to mvestrgate usrng hands on materlals both
.~ individually and in structured groups. (Investigations should be utlhzed more to
‘ ;1ntroduce top1cs or' concepts rather than to verify these ) '

el e . -assure. that teachers and textbooks become aless srgmﬁcant source of 1nformatron .

'(A variety of sources of 1nformatron must be made avallable for student dlscovery )‘f

o (Sutman & Guzman, 1992, pp. 8- 59).

A S The parallels of the 1nqu1ry-dlscovery method and constructrvrsm both pomt to

B '-'7‘construct the1r own knowledge One such methodology, cooperatrve learmng, has shown

S to have add1trona1 beneﬁts such as mcreased academlc achrevement more prosoc1al

; behavror and better ethmc relatrons amongst students (Kagan 1986) These methods of ok :

lnstructlon are 1n accordan e w1th the expectatlons of the scrence commumty and are the

K ‘jvf‘preferred method on mstructmg not only language m1nor1ty students but all scrence




educatlon students Sutman and Guzman (1992) wnte

: :’j"Most 1mportant for those who w1ll teach or are teachmg, LEP students is -

©experience with inquiry teaching and dlscovery learning that empha31zes the use of | o

* hands on-manipulative materials, as well as other strategies that lead to. reducmg :
the density of language presentatlon and that allow students more opportumty to '
vconstruct the1r own learmng (p 12) R oL e

. "The;utlhz'atlon .of a hands—on method of science_ i’nstructi_on appears to address the v' o

- ;:fsocial-cultural faCtors that affect thelnat‘ure of science education. It can p‘rovid'e for" o
b’-‘_greater achlevement of Hxspamcs and language mmorlty students in sclence thus helpmg o

' address the concern that the science commumty wrll not be able to meet future demands :_N.‘

" .;However current research on teachlng and learnmg 1n sclence. suggests that a‘purely
‘:»vhands-vOn 'vmethod falls short, that the, constructlon :o‘f screntlﬂc l_(_nowledge‘ entarls rnor_e‘ ': '
, '-th’an .ex'periential learnlng. SR e o
| Although many educators call for an approach to sclence educatron that
: .ﬂ emphas1zes a hands—on methodology, one must remember that the soc1a1 constructlon of :
¥ sclence knowledge occurs on two planes 1nd1v1dual and soc1al In analyzrng sclence |

o educatlon one can see the 1mportance of hands-on learmng on the mdrm uﬂ plane The B

7 -constructmst v1ew held by many sc1ence educators propose that ch11dren must experlence E

ol ’v}sc1ence and approprlate what they see and/or expenence On the 1nd1v1dual plane 1t is the"

o ",_'vrole of the teacher to prov1de students w1th the approprlate sc1ent1ﬁc experlences so that

e :students are able to alter thelr pre-ex1st1ng sc1ent1ﬁc notlons and/or understand and
o :1nterpret an occurrence for themselves (Dnver Asoko Leach Mort1mer & Scott 1994)
Sclentlﬁc knowledge however also occurs on the soc1a1 plane The soc1a1

- ,constructmst perspectlve 1s one in wluch learmng 1tself 1nvolves bemg 1ntroduced to and

13




B : understandmg the symbohc world m thls case the symbohc world of sc1ence Students : i o

- __:must not only be allowed to experlence the.physlcal aspects of sclence. but must be
ass1sted in understandmg the language concepts | and processes that are a part of sclence
| ‘Thrs is achreved by both actrvrty and d1alogue on a socral level ‘as more capable peers or‘

e | ":'adults (e g teacher) 1nteract w1th students and provrde structure and guldance untll the | ‘f; o
j::student is able to appropnate the knowledge | R
~The theory of soc1al constructlon of knowledge stemslfroﬂm work done by Lev |

Vygotsky (197 8) Vygotsky called the area between what the student can do alone and

s ‘ "what a student can do w1th assmtance the "the zone of prox1ma1 development (ZOPD)"

o Vygotsky deﬁned the ZOPD as "the dlstance between the actual developmental level as

- " determlned by mdependent problem solvmg and the level of potentral problem solvmg
under adult guldance or in collaboratlon w1th more capable peers" (as crted m Tudge
'A"199o P 157) | S

Th1s perspectlve places the teacher or more capable peer 1n‘a posmon of provrdmg |
.- t.students w1th the opportumty to learn on both the soc1a1 and 1nd1v1dual planes ' If‘ : o -

: teachlng 1s to lead students toward conventlonal s01ence 1deas then the teacher s

E 1ntervent1on is essentlal both to prov1de approprlate experrentlal ev1dence and to make the B o

cultural tools and conventlons of the science commumty avallable to students (Drlver et -
| :val p 7. Scrence blS human S symbohc mterpretatlon of natural phenomenon. Th1s symbohc
a system a soc1ally constructed system ‘ must be taught to students as well (Drrver ”et al ) |
o The soclal constructlon of s science knowledge places 1mportance on both the soc1a1

B -and 1nd1v1dual expenences of students The lack of success of Hlspamcs and ELLs in. " R |




‘American schools indicates that at some point these students are not being provided with .~ |

~ the experiences and/or the culturally appropriate tools and conventions of the science

- community. Tn order to understand why this is occurring; analysis must investigate whatis

,.ac_tuau»y happening in "elementary scienée‘ _classr o "'in. Ameri‘c

Whrle teacher trarmng emphas1zes a more hand ‘ on approach to scrence :

" 1nstruct10n studres have shown that teachers are st111 utlhzmg the lecture-dls ussion.

method For example an Ilhnors survey of teachers reports that scrence mstructron strll

- : :"-’-}depends on books and that a lack of equrpment/facrhtles and a low prrorrty of sc1e e

A :educatron st111 prevarls (Morey, 1992) A nat10na1 survey reports that although teachers

feel that laboratory-based scrence classes are more eﬁ‘ectrve actual classroom

' v’,"1mp1ementat10n has 'not vsrncreased' in terms of trme in hands-on_1nstructron m.th'e last tenv

ey :_years (Welss 1987) Furthermore th1s survey reports that the move away from a ,

s fftextbook orlentatron has not begun Only twenty-elght percent of mstructron was devoted e

. to hands-on or laboratory usage for teachers ln grades K-

Many elementary teachers are not unplementrng the 1nqu1ry d1scovery, and/or T

: f hands on methodologres nor are they provrdmg students wrth the approprrate ZOPD’

o ' necessary to learn scrence effectrvely Contrrbutmg to thrs lack of approprrate mstructron ' 1: o

: "may be the lnmted quahﬁcatrons of those provrdrng mstructron to many Hrspamc/ELLs ;_ o

o In many 1nstances blhngual a1des rather than certrﬁed classroom teachers are prov1d1ng
1nstruct10n when the teacher 1s monohngual Enghsh Furthermore many "brhngual": :
: classrooms lack materrals to conduct hands-on expenments and are relylng on out-clated

o textbooks Addrtlonally, due to the emphas1s on lecture-dlscussron many scrence




classrooms w1th language mlnonty:'students-contl l

R 'message prov1ded by the‘ state board of educat1on calls for "thematrc teachmg, coupled

4 th;actrve learmng','j (_ ‘.Thls po1nt is elaborated furthe theforeword
}‘By actrve learnmg, we. mean 1nstructlonal act1v1t1es:wherestudents take charge of

‘learning’ the’ major 1deas in science:.

St _ncludrng active reading, l1stemng, discourse; and usrng new technologles" o
71?,‘ (Cahforma Department of Educat1on ‘p vil), T

o Th1s statement by the sta [ f}of Cahforma to its teachers suggests that the socral

-.on laboratory experiences, but there are many other forms of active learning, S T

.jifframework ffeel that Workmgf vith ese processes forms the core of sc1ence pedagogy S




processes (Cahforma Department of Educ i on” p. 144) "fThis"»perspective‘thus requires‘a‘ '

' soc1al construct1on of knowledge perspectlve for 1t mvolves the processes of knowledge ' : |

RO 'constructlon not only on the 1nd1v1dual—exper1ent1al level but on the symbohc-socral level _k

L ,aSWell'.v ThlS ‘behef 1s one shared bfy th’o,se wh"o‘.adhere to the.soc‘lal constructron of scrence_ _ .
" knowledge l'Learnrng sc1ence 1nvolyes young people entenng 1nto a drfferent way of '
‘thmkmg about and explalmngthe natural world becommg somahzed to a greater or lesser
'_ . »extent into the practlces of the sc1ent1ﬁc comnmmty w1th its partlcular purposes ways of :
| seelng, and ways. of supportmg 1ts knowledge cla1ms" (Dnver et al.,, 1994, p 8)
F 1nally, the focus on sc1ent1f1c processes in the teachmg of scrence accomphshes
. ‘:two thmgs both of whrch fall. w1tlnn the soclal constructmst perspect1ve First,
instructionis geared toward both’ dolng sci‘ence and 80c1ally constructing knowledge»as
. | v opposed to snmply ﬁndlng the correct answers Secondly, Vygotsky and h1s followers o |
‘ ’, contend that the role of a teacher is to deternnne the level of a student ora group of
‘students was ‘ﬁJnctlomng w1th respect to sc1ence and then create lessons (ZOPDs) that
challenge them to greater potent1al That is, the Vygotsklan framework 1tself calls for
smence teachers to set up ZOPD's ‘thatare best sulted for the‘1r students. "This ‘also :
advocates a student-centered science program created by teachers who are free to. des1gn
i ‘the‘ types of experlence that best ﬁt thelr* students (Cahfomla Department of Education, p i
= | j:jTheProblem
" Statement of the Problemv | | |

~ As indicated by the historical underachie{iement of Hispanics in the sciences, there |




R isa problem 1nthe methodologres used rn teachrng scrence educatron for Hlspamc students'_ B |
,. . 1n elementaryschools (grades3 .5) BEEE kS O
T 1) Will. ELL students, learnusmgathematlc process—orlented approach to science o

L teachlng?

R 2) What medlatlonal teachmg strateg1es provrde a scaﬁ'old for students as they move to

: _";new levels of understandmg and utrhzatlon of the sc1ent1ﬁc processes7

. ‘ ‘Deﬁmtlon of Tgrm

L Englrsh Language Learners (ELL) A des1gnat10n for students whose prnnary language rs

| not Enghsh and whose Language Acqu1s1tlon Skrlls (LAS) test performance -
e : mdrcated none or only some mastery of Englrsh commumcatlon skrlls '

Currlculum-desrgn Prrmary languagellnstructron of elementary students in a language -

: other than Enghsh In thrs prOJect the language of 1nstruct10n is Spamsh

’ VV”".Thematlc process—based scrence educatlon Teachrng students sc1ence matenal in a .

o thematic' u_nit w1th a focus on»implementing- the -scientiﬁc proc_e‘sses.a_' L

 Lecture-discussion based science education; A method of instruction whereby students

‘: readand/or li‘sten to 1nstruct10n Wl1;h11ttle 19f n o’;bst_lvlidelnt‘-student nor Stlldl?nt_é . _
'ff,teache‘rliﬁtera{ctioh A R e |

Hands—on .s.crence educatron "Hands-on sc1ence rs deflned as any sc1ence lab act1v1ty that e

allovvs the student to handle mampulate or observe a sc1ent1ﬁc process L

(Lumpe&Olrver 1991 p 345)

- I-Irspamc Amencans - People whose ancestors are from a Spamsh—speakmg country




Whenapplicable, a more specific term wili be utilized (e.g. Mexican
Americans). ‘
Zone Qf p‘réximal development: The distance between the actual developmental levél as
| determin.ed.t;y‘independeht probiem solving and the level of potential problem |
: sblving ﬁ_nder adult guidancé or in collaboration with more capable f)eers (cited in
| Tudge, 1990, p. 157).

Cognitive styles: ... the characteristic self-consistent modes Qf functioning found
pervasivejly throughout an individual's cognitive, that is, perceptual and intelleétual,
activities" (Witkin, 1967, p. 234).

Field independence: the ability to perceive items as discrete from the organized field of
whic;h they are a part" (Witkin, 1967, p. 236).

Field 'dependence: "In a field-dependent modt; of perception, the organization of the field
as a whole dominates perception of its parts; an item within a field is experienced
as fused with organized ground" (Witkin, 1967, p. 236).

Observing: ‘using one's senses in acquiring information about the environment.

‘Communicating: the ability of using language and symbols to convey information from one

person to another.

Comparing: the ability to examine what is similar and/or different between two objects or

events.

Ordering: placing objects or events in a linear format based on a common variable.

Categorizing: placing objects or events in groups according to a common or several

~ common features.
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Theoret1cal Framework

' The theoretical framework utihzed in thls paper 1s entrtled sociocultu-ral cont”exts"‘ -
and is based on an.artlcle' ent1tled' "Lookmg forWard:' us1ng;a soc1oculturalperspectiye to

reframe the study of learmng d1sab111t1es" (Teft Cousm D1az Flores & Hernandez 1995) :

By usmg a soc1ocultural perspectlve on teachmg and learmng, the authors emphasrze that

an mdrvidual S l_earnmg can only be understoo‘d by addressmg_t_he socral,. hlstorical, and, .

cultural contexts surrounding the individual. ’The model is depicted as five interconne'Cted .

circles stressmg the fact that student learmng is aﬂ‘ected by variables from a multltude of
' contexts (see Figure 1) Students develop wrthm these d1fferent contexts and as such both
act upon and are acted upon by these contexts. It is only by analyzmg these other
contexts that one can construct a clear plcture of variables affectmg teachmg and learmng
Below is a summation of the five cOntex'ts depicted -
The first context is the oc1al/cultural/commumty context. - It is here that
‘ ﬁ.mdamental learmng occurs because what is learned on the individual plane
(intrapsychological) is first learned on the socialplane (interpsycthOgical). ,Thi‘s'
vieWpoint stems from a Vygotskian perspective, stressing that what a learner internalized .
is ﬁrst understood' socially. For example,over the years many ELL’s have "learnecl" who
can and cannot be scientists. Furthermore, the sociocultural lperspective also understands :
- that hjstorical' events play a central 'role n developing What,a_perSOn learns. ' A clear -
5 example ofa hlstorrcal event that changed what people learn can be v1suahzed as one
imagmes the lessons "learned" by people who grew up durmg the depressron as compared

to the subsequent "babyboom generation. The depression altered how an entire



Figure 1 o

* Sociocultural Contexts Model

~ Socio- Cultural Contexts*-'-

- Frammg Learmng and Teachlng_-_

=) Social/Cultural/ .
7" Community Context

~ Group Context -

©VODD Group (1995) S . R

District/School Context

Classroorh_/T eacher Context



T » 'j.:j'generatlon of people v1ewed the world not unhke the changes that occurred w1th the

o launchmg of the ﬁrst satelhte Sputmk

The drﬂrm/ sghggl cgnte_xiv is ne

o school culture These elements_ can mclude the attrtudes and tramlng of staff members . s

: (1nclud1ng the1r sc1ence knowledge and attltudes) and the socroeconomlc status of the g

o school and/or dlstrlct The thrrd context 1s the classroom/teacher context the manner m
- _-whrch a teacher orgamzes 1nstruct10n The teacher is the medlator of knowledge m a

i classroom (both formal and 1nformal) whose respons1b111ty isto orgamze zones of

: ‘f--'prox1mal development that foster student learmng Thrs context is analyzed in the prOJect SR

H_f.-the lessons techmques and scaffolds used by the teacher in teachmg a umt on 1nsects

e usmg the scnence processes

The fourth context is the gro p context Classrooms for many years were Vlewed -

-.as a teacher dommated endeavor w1th sole authorlty and knowledge restmg w1th the

o teacher The soc1ocultural perspectlve on the other hand emphasrzes that student-teacher o

L and/or student/ student mteractlon is v1tal in movmg chxldren to new’ levels of development

B , As Vygotsky stated "more capable peers" are 1mportant classroom elements The ﬁnal

‘ . context the mmd is 11tera11y a product of the prev1ous four an 1nternahzatron of all socral

. B mteractlon" (Teft-Cousm et al 1995 p 659) The 1nternahzatron of what a student'

o oc1al/cultural/commumt context teaches added together wrth what the students g

= : dlstrrct/school lassroom/teache and gro p teaches students is approprlated in the rmnd

; entarlmg those elements whrch comprlse a 'k e




» " The histo.ri‘c underachrevementoerspamcstudents entallsmany variables' that .
' occur 1n drfferent contexts The focus of the prOJect 1s to analyze only one of these |

S 1 "."contexts the assroom[teagher context The sc1ence educatron of Hrspamcs and ELLs in

,Amerlca has not been a pos1t1ve experrence Therefore a teacher-constructed unrt was S

»;vused and the nrOJect analyzes the lessons that focused on teachmg students the processes

: of scrence “In addrtlon analysrs is also done on the scaffolds used to teach the processes -

n“themselves ThlS is not to say that an exarmnatron of the classroom/teacher context is the

- most 1mportant element However analyzrng one "sllce of the crrcles rnay lead to more .
understanding of how :the‘ classroom t‘eacher can facilitate a -positiVe scrence experrence -for.

CELLs.
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Chapter Two

Revrew of Related L1terature

| The purpose of the pr01ect is to analyze whether Enghsh Language Learners

= _.;.(ELL) ina thrrd—grade class learn sc1ence usmg a thematlc process-onented approach to |

B ” vsclence teachmg The underachlevement of Hlspamc and Enghsh Language Learners in

i .elementary _school sc1ence 1nd1cates that the methods of mstructron whrch have been used

Sl two 's'ections‘fm ‘o’rd Tt

o _wrrtes

"hrstorrcally have been 1neffect1ve w1th these students The lrterature revrew w111 cons1st of

amme thrs 1ssue The 1mt1al sectron wrll be devoted to the

ks b'v%"hrstory of sclence educatron 1n. Amerrca Thrs vvﬂl enable the reader to understand how | . -
| sclence educatlon for elementary students has evolved in Amerrca Thesecond sectron

w111 con51st of research pertalmng to the teachmg/learmng of Hlspamcs and ELL in '

- ‘;jAmerrca | The motlvatron for e)ramrmng a teacher-constructed umt is'an outgrovvth of
e these two ‘areas That 1s tradrtronal scrence methods have been 1neﬁ"ect1ve in educatrng |

B ‘Hrspamcs and ELstecause they are contradrctory to the manner in whrch Hrspamcs and

I'»ELLs learn mo‘st e;ﬂ‘ec:trvely-.‘r o

L Amencan Sc1ence Educatlon Er'

' In most ‘of the old drstrlct schools httle was 1mparted beyond a few bare rudlments :
o the teachers were often ignorant, and sometimes brutal, the methods mechamcal
~and dreary. “Notable men have come from "the little red schoolhouses," but th1s
C ‘{fwas because of the1r own natrve energy and thrrfty acqu1s1t1veness and was not




S that made thelr Way mto schools (Underhﬂl 1941)

- for chlldren Wthh mlght be used in the schools to texts for school use Whlch mrght be

B .;_,used 1n the home " (Underhﬂl 1941 p 48) Scrence was mterjected as collectlons of facts f* &
e aRudolph 1992) Dunng th1s perrod 1n Amencan hlstory, rehglous mstrtutlons had a

il ;-i'ernderhrll 1941)

e ‘;sclence in schools drastlcally 1ncreased In the begmmng of the mneteenth century, the o
K "mean sc1ence content of the average textbook was 3 .9"percent of the pages Durmg the

T v‘ "__years 1840 to 1859 th1s average peaked to a percentage of 19 6 (Rlllero & Rudolph

due to any sup at1ve;v1rtues of the schools themselves (p 134)

Whlle som _cons S 'ency 1n e mentary educatlon has remamed what 1s known_’_;; B o

. -'-gtoday as elementary school scrence has changed In the late e1ghteenth and early

¥ mneteenth centunes schoohng ‘wasva teacher-dommated endeavor and sc1ence 1n the LT
o '-ielementary schools con51sted of readm sc1ence selectlons embedded 1n chlldren s

) ';:'lrterature The books used dunng thlS perlod Were basrcally llterature that 1ncluded .

L _sc1ence materral that was to be read to chlldren by parents and/or tutors books from home s "

Dunng th1s perlod a new phenomena‘began hterature was mtroduced 1nto the ."’ o e

‘schools that was specrﬁcally for the purpose o ,nstructlon "Materlals shlﬂed ﬁom books o

i rpertalmng to ent1t1es of a story F or 1nstance a sectlon of facts about hares and tortorses

would be 1ncluded as an 1ntroduct10n to the story "The hare and the tortorse (erlero &

s profound 1nﬂuence on educatlon and "The hare and the tortorse" would also be utrhzed' to : ~ s

L , a‘;teach such Amerrcan 1deals as honesty, hard work and perseverance (Rlllero & Rudolp

As both sclenc and textbooks became' more popular 1n schools the amount 'of




B 1992) However th1s 1ncrease 1n the amount of scrence 1n textbooks drd not translate into -
frncreased sc1ent1ﬁc awareness nor better teach1ng In fact, the domlnatron of the textbook . | i
s changed the manner in whrch sclence was taught "The development of the school reader .

: supplementary-readrng materrals and texts tended to shlft the emphasrs almost completely

‘_:‘v from a study of thlngs and phenomena to a study about thrngs and phenomena

: _’(Underhrll 1941 p 48) Teachrng and learmng became centered more on teachers srmply

L »readrng sc1ence mformatron to students w1th nummal student 1nteract1on with screntlfrc :

materrals The lecture drscussron method of science educatron had become the norm.

: _Amerlcan Science Educatron Oblect Teachmg

Whrle Amerrcan educatron became more dependent on textbooks many educators. -

'were drssatrsﬁed wrth the educatron of Amerrcan students In 1860 Edward Sheldon -

' ‘ began an mnovatrve program whrch focused on usrng a sensory and experlentral approach

to learnmg. Sheldon S theoretlcal -premrse was rooted‘ in the Enlrghtenment movement, a- '

) phrlosophy whrch stressed the power of human reasomng and emphasmed learmng from

experience rather than from authorrty Sheldon s school, the Oswego Prrmary Teachers

’Training School taught teaChers how to use materrals and living thrngs in the classroom as

o _' opposed to relyrng on the sole authorrty of the textbook Thrs was the ﬁrst example of

“teacher educatron and was called Ob]ect Teachrng due to its emphasrs on us1ng real

i ,scrence objects as part of 1nstruct1on (erlero 1993)

Sheldon soon 1ntroduced another 1mportant component The education of teacher- :

feducators soon evolved and. the mﬂuence of the Oswego Prrmary Teachers Tramrng

- SchOol was felt throughout America,‘ Many subjec.t areas were aﬂ'ected .such asart,
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S vocatlonal educatlon and mathematrcs However the subject area most affected was.

ke sc1ence Teachers were now brmgmg in ﬂowers rocks and ammals 1nto the classroom in

s order for chrldren to study and/or observe ﬁrst hand a change from a prev1ous rehance on“'; i

o textbooks Many educators lauded thls transformatron and because of 1ts usage of natural o L

' science materrals ob]ect teachmg soon turned 1nto Nature Study and subsequently 1nto

T g what 1s now consrdered Elementary School Scrence (erlero 1993)

| AlthouOh lastmg only twenty years the 1mpact of ob]ect teachmg is prevalent
B today F1eld trrps chrldren studymg and observmg objects ﬁrst-hand and dlscovery and e
'b :1nqu1ry learmng all contain the1r roots in the ob]ect teachmg revolutlon There are many ”
'explanat1ons glven for the short hfe—span of ob]ect teachmg Flrst many educators felt -
) teachmg/learmng in thls manner lacked order and drrect1on Still others felt that the
teachers did too much talkmg and that many teachers had slmply memorlzed lessons and
y d1d not mamtam nor understand the phrlosophy behind ob]ect teachlng Nevertheless the
' development of teacher educatlon educatmg those who instruct ﬁlture teachers, ‘and’
‘ glementary school science are all positive Outcomes of the object teachlng era. . |
:“ | As the nmeteenth century came to a close more changes took place in s01ence
~ ~educat1on m the elementary schools Sc1ence began to emergeas an 1ndependent subject - ‘
for several reasons. F1rst many felt 1t necessary to use "hterature" in the readers in order o
to teach readmg and wanted to delete the scrence materlal Second science teachmg |

= 1ncreased from an average of 4.6 percent of classroom time to roughly ﬁﬂeen percent

k ’(whrch is the average today) (erlero & Rudolph 1992) Flnally, recommendatrons by the D

Commrttee of Ten in 1893 stated that sc1ence was to be studled asa formal sub]ect in both
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S -_.phenomena by dlrect contact must not be neglected" (N atlonal Educatlon Assocratron

", _(Natlonal Educatron Assocratlon ;1893 p 118) The Co ttee further stated that "the o _l:f a

- ":"study of books is well enough and undou ’t : dly 1mportant but’fthe study of thmgs and »

S 1893 p 119) Flnally a decrsrve pomt was wrltten m regards to the best methodology to o

T o be used m teachrng students a statement that conﬂlcted w1th the emphas1s on textbook b

~i educat1on ‘ "That the study of natural h1story m both the elementary school and the hrgh i

i school should be by dlrect observatlonal study w1th the spec1mens m the hands of each i i
N ,puprl and that in the work below the hlgh school no text—book should be used (N atlonal'

Educatron Assocratlon 1893 p 141)

1«““~_‘Arner1can Smence Educatlon T',"entreth‘Centu'_‘ ;o PR e

As the twentleth century began elementary school smence had been estabhshed as

' . a part of the Amerlcan school currlculum An outgrowth of ob]ect teachmg and the

; 1mportance of actlve student partrclpatron was the p_rolect method of learmng in wlnch
S students were ass1gned tasks to be completed at home and/or in gardens that were related

L 'to school prOJects (Haury & erlero 1994) J ohn Dewey added that the prOJect method of

| '{”.’glearnm en a e students 1n B ur oswe roblem-solvm actrvrt carrred on 1n 1ts natural
g 8 g P p P g Y

K *settlng" (as clted in Haury & erlero 1994 p 9) It appears as though Amerrcan sc1ence

L .v:jeducatlon had become a student—centered actrvrty—based endeavor However future '

i global events;cau_sedﬁthe Ammcan 'educatlon ycommumty to reexamm’e what was a_c_tually‘;' D




i takmg place in American science: classrooms

St alf ‘of the twentreth century, Amerrca had emerged as a world

L ’_superpower and Amer1ca s elementary school sc1ence educatlon Went unquestloned

o ,,'.Testmg dunng th1s penod had suggested that weaknesses exrsted in mathematrcs and

T 11; sc1ence yet due to Amerlca s vrctory in World War I school and government offrcrals pa1d{ '

N llttle notlce (Prathe

. 1993)' Even though the turn of the century had suggested a move

\ toward a more act1v1ty-or1ented currlculum for elementary students many researchers

S subrmt that th1s d1d not occur For example W1111am Kyle wrltes that "Scrence classrooms S

: ";”wj‘of the 1990s look remarkably lrke sc1ence classrooms of 50 years ago" (Kyle 1991 p

e -1403) 1mply1ng these classrooms teach low—level SklllS as teacher—dormnated d1scuss1ons
2 'prevall Another res(earcher noted that although calls for student actrv1ty and a lacl< of
_ ‘i textbooks ‘1n the elementary schools was heeded (e g Comrmttee of Ten) studres
o :‘1nd1cated that 1n the m1ddle and late 1950s a smgle textbook was the basis of scrence

o 1nstruct1on for elghty percent of pnmary teachers and mnety percent of 1ntermed1ate '

e e teachers (Helgeson Blosser & Howe 1977) Amenca was the sole possessor of nuclear |

A ‘. energy and even though Russ1a was close to th1s achrevement many Amerlcans felt Russra ‘

G ‘was: srmply "followmg the leader Added to th1s conﬁdence was the plethora of screntlsts :

T a shockmg reallzatlon of the strength of Amerrca s elementary school sc1ence (Prather

”77f1993)

In October 1957 the Sov1et Umon launched Sputmk the earth's ﬁrst artlﬁcral

T satelllte Dunng the prevrous decade the relatronshlp between the Umted States and the o




R ""_-'""Soviets" liad b.ecomé‘téﬁ‘sé 'a-ndcthi‘{s accompliShmentiby the SoViets caused a'p‘a'ni"cf

L throughout Amerlca A new scrutrmzatlon of Amerrca s science educatron began as the
i [\natlon searched for answers as to why Russra had beaten Amerlca into space Spe01a1 |

N attentron Was glven to sclence educatron and 1ts 1mprovement was now a matter of

“ ‘f":,natlonal defense Money was channeled 1nto schools for the ﬁrst t1me in great quantrtles S |

e -}through the Natronal Defense Educatron Act m hopes of 1mprov1ng Amerrcan educatlon 1n‘_ f. RS

L .,'_.j,general and scrence and mathematlcs 1n partrcular (Myer s & Myer 8, 1990)

In the years that followed much attentron was glven to what should be taught and
o how it should be taught Many advocated an emphasrs of the processes of sc1ence a

v _';reductron in the content in order to allow for more depth less readmg about scrence and

 more hands-on pedagogy 8 and a gr eater var 1ety of materlals and medla in sc1ence teachmg e

o "fv’:f(Helgeson et al 197 7) It was apparent that the earlrer reforms called for in the screntlﬁc .‘ o

r‘fcommumty had not been accomplrshed A new reform movement was needed -amove-
e ‘away from the prevrous teacher-dommated approach to scrence "Screntlsts teachers and"

o other educators beheved strongly that few of the goals of science educat1on could be

. achreved through the tradrtlonal methods of lecture memorrzatron and re01tat10n" (Howe = .

& Jones 1993 p 1v)

The "reform" movement m elementary school scrence created by the launchmg of

‘Sputmk in many ways modeled the 1mt1at1ves mandated at the tum of the century The :

e - _currrculums of the 1960's and 1970's emphasrzed the use of hands-on pedagogy 1n scrence o

o educatlon (Helgeson et al 1977 Hodson 1990 McAnarney, 1978 Prather 1993)

o .However studles were conducted that 1nd1cated that the subsequent reforms did not have o




- ',-?th.e posrtlve ‘ivmpact on science education that"was 'antici‘pated.f "For 'instance many teachers:i:' -
contrnued to teach scrence only 1f tlme allowed and equlpment purchased to bolster ‘
N s01ence programs remalned unused (Pratt 1979) Further studres showed that although TR
_ stressmg hands‘-on act1v1t1es | many teachers contlnued to ‘stress bas1c skllls and -
’readlng/lecture of the textbook (Peterson 1993) Whrle the screntrﬁc processes hands—on ‘:
- 'act1v1t1es and new materrals were all part of the reactlon to Sputmk therr overall 1mpact o
was hmrted | 'lSome malntam that. these efforts of the last 10- 15 years have had relatrvely
R j‘little impact On the educatronal scene."i T here appears to be mountrng ev1dence that even .
‘. certam adopted programs are not berng utllrzed fully and often remam in boxes oron
g brshelves" (McAnarney, 1978, p 31). McAnarney further states that "There appears to be Y
- ‘though there have been many proposals for change 11ttle ev1dence that 1nstruct10n has
v ; nnproved" (McAnarney, 1978 p 37) - o -
| As was the cases w1th the object teachrng revolutron and the.recommendatrons of o
’ ”f:‘”the early twentreth century, the reform movement caused by Sputnrk drd not prove to be a '
B panacea for elementary school scrence Numerous elements were 1nvolved whrch. o
undermmed the effectlveness of the new reform movement J Prather (1993) provrdes |
’ '.,lf‘ﬁve reasons for ’the rneffectrveness of thereform .movements caused by Sputmk reasons

i 'whrch may have also been responsrble for the lack of success of the prevrous reform L

o move_ments"

1) lack of central mvolvement of classroom teachers and local adrmmstrators
3 _who must function at - the front-lines of educatronal change in the planmng of
- reforms; 2. ) a subject-specific emphasrs with many 1nstructronal materials wrrtten -
by content specialists; 3.) little relevance of the materials to student needs and
" interests; 4.) limited adoption of the new programs ‘and materials by the’ schools
e probably for the reasons just crted and 5) retentron of tradrtlonal textbook—
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o "f‘must be empowered to partrcrpate actrvely m:the process of 1nte11ectually honest and

orlented teacher-centered teachrng methods by mam eachers usrng the new
materrals(p 58) T S

o jAlthough all ﬁve 1n combrnatron are cr1t1cal ‘lth 1mt1al element hsted is vrtal"

o ethlcal reform and research in, scrence educatlon" (Kyle 19 1_ p' ’405)
The movement 1n elementary school scrence that 1s occurrrng in today ] classroomsj o
8 v":_r_rs based on the constructrvrst theory of educatron From thrs perspectlve no longer are

it : i-‘;students percelved as blank slates wrth knowledge dlssemlnated by all knowmg adults

vChlldren come to school w1th therr own conceptlons of how the world operates

partrcularly in scrence At tlmes the conceptlons that students brmg to the classroom are e

o not accurate drﬂ'ermg from a factual or total understandrng of the concept Vygotsky

: ;'called concepts learned 1n the classroom screntrﬁc concept whrch orlglnate in the hrghly :
- structured and specralrzed act1v1ty of classroom 1nstruct10n and 1mpose ona clnld logrcally f' l_
“ ",,deﬁned concepts" (Vygotsky, 1986 p xxxur) These are opposed to pontaneou

_mp_t_ “which "emerge from the chrld's own reﬂectrons on everyday expenences

““="~“(Vygotsky 1986 pp x>o(111-xxx1v)

The constructrvrst theory on educatron supports th1s vrewpornt and the s
teachrng/learnrng process of scrence is now env1sroned w1th teachers orgamzmg actrvrtres ¥
and dralogue so that students have an opportunrtyto alter therr spontaneous concepts
2 Therefore the constructrvrst theory of educatron is two-fold teachers must not only

- understand what screntrﬁc concepts they are to teach but must also assess the current |
‘ spontaneous concepts of chrldren and organrze 1nstructron to allow chrldren the =

. opportumty to alter these concept1ons for themselves




The utrhzatron of t '"e" socrocultural contexts model underscores the v1ewpomt that e

2 the teachlng/learmng of Hlspamcs and ELL's is ffected by varrables that occu in many

o _contexts Thrs pl‘O_]eCt focuses on on of these contexts the classroom/teacher context

. The 1mt1a1 portlon of thrs ectlon concentrated on how sc1ence has hlstorlcally be n taught i } L

. :_to elementary stu': Aents Emphasrs wrll now center on the ratronal for usmg a thematlc

PR _not the case Research on different socrahzatlon patterns has been done Wthh 1ndrcates -
o socrahzatron (Ramrrezi
P actrvrtres" (W1tk1n 196 ‘.
o style and a global cogmtrve style dlﬂ‘erentrate how one. p

e | _.vt(analytlcal/dlfferentrated) Whrch (

t“‘f:'process-based approach of sc1ence teachmg-t' Hlspamcs and ELL'

In order to maxrmrze udent ,earmng, it 1s v1tal that teachers 1 derstand'how T

- students learn For years many teachers worked under the assumptlon 1 hat all students Sl

o 'that learners exhlblt _rfferent coi ve styles due to these dlfferent patterns of

973 Ramrrez& Prlce-Wllhams 1974A Wrtkm 1967). The termv," :

cogmtlve styles descrlbes "the charac*‘} ristic s 1sis odes'“,f functlomng found

i_lpervaswely throughout an 1nd1v1dual's cogmtlve that is, herceptual and mtellectual

p 234) Two drffe"

,» cogmtrve styles an artlculated cogmtlve

,,’ erves the World Cognrt‘rv. 3

: styles tests haveirevealed that‘two learmng styles are prevalent (1)' ﬁeld:rndependent

- . 'vdependent (global/mtegrated) whrch corresponds w1th the global cogmtlve style

These learmng styles ﬁeld mdependence and ﬁeld dependence are two d1mensrons |

on a contmuum wrth many md1v1duals falhng somewhere in the mlddle As teachers

anner, - However, research in the last two decades proclalms that thrs is R

CC mcrdes w1th the artlculated cogmtlve style and (2) ﬁeld




L orgamze 1nstruct10n 1t 1s 1mportant for them to remember that certam groups of students B
' have a tendency to exh1b1t some of the characterlstlcs of these styles A ﬁeld mdependent

: mode of perceptlon is deﬁned as the abrhty "to percelve 1tems as dlscrete from the

- orgamzed ﬁeld of Whlch they are a part" (W1tk1n 1967 p 23 6) The hterature descrlbes 'i‘ i }' ,. 3

e : several learmng style elements wh10h are falrly consrstent and closely related Fleld

i.jmdependent learners value 1ndependence and are mduct1ve learners (Dunn Grlggs &

B -Pr1ce 1993) Generally, ﬁeld 1ndependent learners are hrgh m cogmtlve restructurlng
- :SklllS but low in 1nterpersonal competencles (Grlggs & Dunn 1989 Wltkm 1979) tend to

| 'emphasrze 1nd1v1dua1 competrtlon and achlevement for the 1nd1v1dual (Anderson 1988)

- and learn materral analytlcally (Jarmeson 1992)

As opposed to ﬁeld 1ndependent leamers ﬁeld dependent learners percelve the B
: world 1n a drfferent manner "In a ﬁeld dependent mode of perceptlon the orgamzatlon of
s the ﬁeld as a whole dommates percept1on of 1ts parts an 1tem w1th1n a ﬁeld is experlenced

.’ _7‘ - as ﬁ.lsed wrth orgamzed ground" (W1tkm 1967 p 236) ere the former cogmtrve style

S | k ﬁeld dependent learners generally contaln smnlar attrlbutes Freld dependent leamers have

e Dunn 1989 W1tk1n 1979) Fmally, ﬁeld dependent leamers emphas1ze group

, been shown to be.d'eductlve, and“have a g_roup'_., .

: to be h1gh 1n mterpersonal competencles but lower 1n restructurrng ab111ty (Grlggs &

3 tatlon (Dunn et al 1993) They tend PO

g cooperat1on achrevement 1s group orrented (Anderson 1988) and these learners are .

i ,better on structured tasks (Jamleson 1992)

The d1fferent1at10n between ﬁeld 1ndependent and dependent learners 1s extremely . "

o Dlrmportant in an educatronal context only 1f one understands the purpose of educatron f o L “




B A 'for many socral and psychologrcal correlates of the analyt1c style" (p 83 0) That lS the :

o g -, f’uncommon to other researchers In speakmg of ﬁeld dependence Cohen (1969) states

| ﬂ ’that "the cogmtlve characterlstrcs of thrs style and 1ts socrobehaworal .orrelates have been -
o v"‘.,school“ (p 830)

’ "'[‘:ﬁ_:‘f:isc1ence educatron 1n partlcular also favors these learners (Stansﬁeld & Hansen 1983) It i

o _must be remembered that although reform had been called for in the past the lecture—

A ',:abstract1on (theory) usually precedes any practrcal apphcatlon a manner of sc1ence

' F ormal schoolmg 18 des1gned to teach Values and mannerlsms that dep1ct what a soc1ety
- deems worthy and the Amencan educatlon system 1s no dlfferent Cohen (1969) states ‘_ -

that "... the overall 1deology and learmng env1ronments of the school embody requrrements e

typ1ca1 school" envuonment 1ncludmg the methodologres h1stor1ca11y utlllzed 1s geared
o | toward those whose learmng style can be classrﬁed as ﬁeld mdependent Research also |
.1ndrcates that ﬁeld 1ndependence is favored by some educators In interviews w1th |
v t“eachers research found that there isa tendency for teachers to overestlmatethe ab111t1es | s

o '. ’of ﬁeld 1ndependent chlldren whrle underestrmatmg the ab111t1es of ﬁeld dependents L .‘

- »(Saracho 1991) Furthermore th1s study found th» ﬁeld 1ndependent chlldren were :

- :,;perce1ved as more soc1a11y competent than the1r ﬁeld dependent counterparts a ﬁndlng noti_ N

L consrdered dev1ant and dlsruptlve in the analytlcally onented learmng enwronment of the

If educatlon in general 1s v1ewed as preferentral to ﬁeld 1ndependent leamers

"dl’scusswn 'meth‘o‘d of teaclnng sclence has vcontmued to domlnate; Thls mean‘s ‘:that R

e -teachmg whlch is more conducrve to the analytlcal ﬁeId mdependent learner (Anderson

1ﬁ'j1988)




‘ teachrng) to favor ﬁeld 1ndependent learners has posmve 1mp11catrons for some learners o
E and negatlve connotatrons for others Accordmg to. research studles the dlfferences 1n -

- 'learmng styles does have a general tendency to follow patterns of ethmcrty whrch do not

S ’. ] favor Hrspamcs and ELL b Research 1nd1cates that Anglo Amerlcans generally are = 1_3_‘ ’

. j’:"‘ii'(Grossman 1995 Saracho. 991 Spangl:

'socrahzed 1nto a ﬁeld mdependen cogmtlve style whrle I—Irspamcs and ELL's tend to be

| ﬁeld dependent (Cohen 1969 Dunn et al 1993 Ramlrez & Pr1ce-W1111ams 1974A

» The propen81ty of educatlon (speclﬁcally a lecture dlscussmn method of sc1ence ,' -

VRamrrez & Pnce-erhams 1974B Spangler (1982) Other tests have shown that Anglo .

: ‘chrldren tend to be more competrtrve that Mexrcan-Amerrcan or Mex10an chlldren wrth the .

latter berng more cooperatlve 1n comparlson (Kagan & Madsen 197 1) The 1dea that

. .__'-educatlon has tradltlonally favored some students and not others 1s not a new concept 1n e

:educatlon "Schools in the Umted States hke many other aspects of hfe serve the needs B |

e "of the European Amerrcan mlddle class” (Grossman 1995 p 8)

The fact that ethmc groups generally favor ﬁeld 1ndependence or dependence must |

o be v1ewed w1th a certaln amount of cautlo _ Many have j

— 'Mexrcan Amerrcans are ﬁeld dependent nor are all Anglo-Amerlcans :ﬁeld mdependent

9.82) Any o sroom teacher b111ngual or -

Wi _.":.’_-not is probably able to select students in the class who exhrbrf_"n,'”- 4_ and

) ffk’f.of both learnmg styles

PN factor For too long, 1nstructlon especrally s01ence 1nstructron was geared toward one e

e cohort of students (Angl ~An ver‘lcans who tend to. have a ﬁeld mdependent' ‘learmng st le)- o

"What we are saylng 1s that learmng style preferences vary among 1nd1v1duals

1cated that not‘al .

Wever. ,the poss1b111ty of these drfferences is the 1mportant/ i : B




efforts should be made to (1) understand these differences and (2) alter instructional style

 in those areas and at those times that modifications are possible” (Smith & Renzﬁlli, 1984,'

p. 47). By matching the preferred learning style of Hispanic and ELL's with differe_nt -
teaching methods, the historic under_achievement of these groups fhay be impe‘ded.
"Research has consistently indiéated that educators can enhance 'studeﬁts' learning and
success in school by accommodating their instructional techniques to Student's v
communication, learning, and motivational styles" (Gfossman, 1995, p. 22).
In the past, the utilizatioh of thematic teaching in science has not been prevalent
| andbthis may have contributed to the underachievement of Hispanics and ELL's.
Furthermore, research done on three different types of bilingual classes (ESL, Sheltered
English, and transitional—bilingual) indicates that even in these bilingual classrooms the
method of instruction was not conducive to those students (Barba, 1993). For instance, in
these classrooms the level of peer activity was low and instruction was mostly a teacher-
dominated endeavor. In addition, the interaction with manipulatives was also minimal
~ (twelve percent of the classrooms). Therefore, although cfassiﬁed bilingual classes, the
methods used did not promote positive learning experiences for these groups of students
(Barba, 1993).
- Language in the Instruction of Hispanics and ELL Students
The issue of which language to use in science instruction is one which evokes great
debate. However, as one analyzes the role of language in science education it becomes
apparent that using a students' primary language maximizes learning. Research by J oﬁn

Cummins (1989) states that language proficiency can be measured in two manners. The
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_ﬁrst isa student s Bas1c Interpersonal Commumcatlve Skrlls (BICS) the ab1hty of a S

kstudent to engage 1n normal everyday conversation Th1s conversatlonal ab111ty usually

o takes two years to learn and is d1fferent from the language ab111ty needed to succeed o

S _acadermcs A student s Cogmtlve Academ1c Language Proﬁcrency (CALP) is what is"

_ ;‘I-needed in order fora student to succeed in school and usually takes between ﬁve to seven w0
| years to -‘develop. Cummins des‘crrbes aéademlc language vproﬁmenCy as the-capablhty t_o' |
’ “succeed rnv "both readmg and wr1t1ng ab111t1es and in content areas’where students are o
requlred to use the1r language abrlltles for learmng (e g scrence socral stud1es etc)" :
‘(Cummms 1989 p. 27) | - | B B
Although pnmary language mstruct1on in general is advocated by Cummlns for the;-iv’::;;‘-;v
1mt1al years of schoolmg, the subject of sclence 1tself exacerbatesthls need because the - | i
- nature of science d1scourse can create problems for students (even for those whose
prrmary language is Enghsh) In fact, many beheve that part of the lncluslon ”of ‘ some |
‘ groups in screntlﬁc endeavors and the exclusron of others (e g langua‘ge mmorrty |
| students) is due to the "sc1ent1ﬁc" usage of language. "In the ﬁeld of sc1ence the ‘
| currrculum tends to msure that only students with pr1v1leged socral and lmgulstlc |
: ,backgro’unds master the‘ genre structuresthrough whlch.the thematlc-semantrc co_ntentof -
the subject is taught" (Lemke 1987 p 1) | ——
e When mtroducrng science to Enghsh Language Learners the utlllzatlon of the1r( _ s
_prlmary language is necessary Language isa "brldge to learmng and students who are ‘
. using a second language hterally have a blgger dlstance to travel havmg to ﬁrst learn ~

- Enghsh and then the nature of sc1ent1ﬁc d1scourse (Roseberry, Warren & Conant 1990) o
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i 'ZOPD and can be represented p1ctor1ally as such

; 'From a Vygotskran perspectlve 1t 1s 1mportant to remember that the 1nteractrons that

: . occur between teacher and student are 1ntended to move students as effectlvely as poss1ble S

through zones of proxrmal development Vygotsky felt that language 1s a hlgher
psycholog1cal process and that it 1s a tool used 1n gmdrng mdlvrduals from the1r present to |

o therr potentlal levels The language of 1nstructlon is hterally a medlatronal dewce 1n the

MA (med1ated actlon)

. :In the above-diagram' MA "is."-mediated'action""ff':an"inCOrporation; of the"materials = |

,curr1culum and language used to commumcate meamng from the adult and/or more

;f._,capable peer to the ob]ect/student (Wertsch 1991) The "S" represents the student The B

o "O" srgmﬁes the ob]ect or in the case of thlS prOJect the sc1ent1ﬁc processes to be learned,_::‘ .'V

g Furthermore research suggests that when teachers are usmg students prlmary language ERh

e they are more l1kely to use culturally relevant examples w1th the students That is,.

| ;.teachers w1ll use more culturally approprrate medlatronal devrces when assrstlng students LI

: i vas they move to therr potentlal levels of development "In these classrooms teachers used‘ .' AL

: more culturally famrhar examples when speakmg 1n Spamsh than when speakmg in

% Enghsh Add1t1onally, culturally famrhar elaboratlons were used by teachers far less otten , o

ST than generrc or mamstream Amerlcan elaboratlons" (Barba 1993 p 1064) The

tlhzatlon of the students prlmary language (1n thrs pI‘O]eCt Spamsh) is the most effectlve.__ o o

; medratlonal dev1ce




Summary
The current attention being _paid to science education in Ameriéa is very different
from the attention that followed the launching of Sputnik. Then, the intent was to
impfove the science education of the elife. Today fhe intent is on providing quality
sciencé education for everybody, 'includihg,trﬁnority students (Loucks-Horsley, et al.,
1990). For years, science education ha‘é been a teacher-dominated subject Which relied
heavilﬁr on the lecture-discussior; method. However, the current constructivist method of
organizing teaching and learning may prové to be better for Hispanic and ELL's, more
effective in moving fhese students through ZOPDs to a heightened scientific awareness.
"Constructivism includes the important hands-on part of science instruction, but enriches
learning by promoting ééncept develbpment and higher order- thinking skills through |
ample opportunities to ehgage in dialogue with the teacher ahd peers" (Loucks—Horsley,"et
(al., 1990, p. 49). | | |
The constructivist theofy‘of édi_xcation, along with the knowledge regardiiig

learning styles and primary language _instruction, may énhance the 1fu__ture science
dcﬁievement for Hispanics.and ELL's. Unfortilnately, the 1iteratur>e‘~ré\vriew has shoWn that
the following excerpt is an example of the past science educaﬁon of Hispanics and ELL's.
"The elementary science learning environment eXperie‘néed by Hispanic/Latino students in
the study may be charaéterized as a monolingual English—speéking environment in which
culturally familiar teaching strategies, instructional niat‘erials, and contexts afe'nﬂssing"'

(Barba, 1993, p. 1065).

40




Chapter Three

f Demgn/Methodology

‘_fResearchDesrg o

| Thrs pro;ect rs an analysrs of selected bessons of a teacher-developed thematrc umt i
- b.jon 1nsects The analyzed lessons were those that dealt specrﬁcally w1th the sc1ence B
o processes‘ In addrtlon analysrs was done on the student worlc samples and dev1ces that
| »were ut1l1zed in teachmg the processes The lessons were taught in a thlrd grade class | |
¥ us1ng the student s pnmary language (Spamsh) | x
| The umt focused on utrhzmg ﬁve processes of sc1ence observrng,b commumcatlng, i

: comparing, ordering, and categorizing. ,Th’e_se‘ ﬁ.ve are 'reco‘mmend‘ed,as the‘rnrtral o

3 ':processes in the Science Framework for Callforma Publrc Schools Kmder artenThrou b £ |

i Grade Twelve (Cahforma Department of Educatron 1990) The focus on the these ﬁve B
vwas based ona lack of scrence exposure aﬁ'orded th1s group of students in ﬁrst and secondj B

"grades In 1nterv1ews wrth the frrst and ‘second grade teachers they 1nd1cated that
"sc1ence" had consrsted of language arts themes centered around toprcs such as water and £
."plants‘ The act1v1t1es of those thematlc umts consrsted‘mamly of e1ther (1) readlng about
: j'screntlﬁc (e. g water and plants) or (2) art prOJects wrthout a consrderatlon on usmg the |

s ‘,processeswof scrence.

- Data Needed )
E ‘Data were collected whrch show how”eaf\chf of the‘ﬁve» proces-seS‘: wa‘s‘ 'implemented e
“in the umt The data for each process 1s comprlsed of three ent1t1es (1) lesson plans that

; ;;descrlbe both the medlatlonal and the ﬁnal act1v1t1es for the process (2) the observat1onal




SRR env1ronment Data for the second sclen ic process ‘comm m atmg s based onyan '
s }J"‘_questron what I know about 1nsects" (lo que se de los msectos)
f ;}-;[;students measured the sizes o
o s appeared in the work produced on the ‘,ork 'he - "Gruy 18

L _iv':_”:‘-constructed test 1n Spamsh w'u adrmmstered both before and after'the sect‘ umt :

- L v-jrs provrded 1n Appendrx M

o .analysrs of ipapers wrrtten before, .and aft ' completmg the umt The ﬁrst was based or

, and the second questlon S o

. - ;Zwas what I have learned about 1nsects (lo": ue aprend1 de los msectos)

The thrrd sc1ent1ﬁc process

ompa_rmg_ was evaluated by means of Venn bdragrams
1n whrch students compared nd- contrasted two msects Fo he fourth process rder g ,3 E

) re—wrrte the msect s names B

S in an order elther by srze or alphabetlcally Data analysrs was done‘on nthecorrespondrng i

Work sheets what 1s the order ((,Que es el orden?) Flnally he process of categorrz thl’l"( £

3 fmsects).. |

In order to provrde a quantltatrve eva |

uestrons were de51gned t ) revi ew materral presented dunng the umt A samp e of the tes




jSUb ect

The subjects were Spamsh—speakmg thrrd graders ina brlrngual class The students .

| fwere des1gnated as Non—Enghsl Proﬁcrent (NEP) or L1rnrted-Enghsh Proﬁcrent (LEP)

i ve1ghteen glrls

vbased on an admrmstratron of th

r _students partrclpated in the ent1re process-ba ‘d

"M th dolo o

| ﬁ The methodology employed was an 1n-depth analysrs of student performance 1n o

L ‘, sc1ence lessons to a students who are- _‘_ghsh Language Learners These lessons were . :

| part of a thematrc process-based science umt on 1nsects For the processes of comparrng, ) o

.-.ELanguage Acqursrtron Scale (LAS) examrnatlon Thrrty - v_: :: o

t ‘ctron umt (1nsects) twelve boys and,, R

vordermg, and categorlzatlon 1t was necessary to 1nclude lessons that mstructed the class on », o R

’.the processes themselves therefore lesson plans were: 1ncluded that served as medratronal ,' RN

’I'lessons for _the;.ﬁnal; st_udent‘prfoducts.._;.‘a o

Dat Data Qollect;gn .

The umt was completed durlng the ﬁrst two months of the 1995 1996 school year o e

B . ;(July and August) and the work produced by the students wa: kept in mdlvrdual fold ors

In the unit, twenty—nme of thlrty-three students completed the assrgnments that ut111zed

| o ‘sc1ent1ﬁc processes and the pre—post exammatlon (one student remarned and completed all _ o

. the assrgnments except the second portlon of the commumcatlon exercrse Therefore hrs =

= ‘;.idata was mcluded 1n all analyses)

e T;me of Analysrs -

Two types of analysrs were conducted ' The ﬁrst and most 1mportant was' a_ BEHEE R




s ‘:quahtatlve analysrs pertalmng to the teachmg methodologres utl 1zed Descrrptlve 1n

S nature the focus was on the mterventrons used" by the teacher to faclhtate an -

i »-understandlng of the concepts' In many casesthe’se' 'inclu'de the ?mediati‘onal, le's,sonsithat"’

o _".,helped expl na sclentlﬁc process In other mstances these 1nclude ethnographrc

‘ :not group and mdmdual scores changed




Chapter Four

Analysrs and Results o |

Two analyses were done on each of the ﬁve sc1ent1ﬁc processes Frrst a

: qual1tat1ve analysrs focused on the lessons and on how student work/results were o o

'completed Qualltatrve analysrs Was also done on the medratronal lessons dewces and

f_techmques utrlrzed in teachlng the processes Student results were also examlned

quantrtatrvely Percentages were grven regardrng how many students successfully utrlrzed

?.each process Wh11e some screntrﬁc processes are prevalent in fore than one lesson

N .specrﬁc lessons/products were 1ntended to focus ona srngle process Each scrence

L process lesson 1s descrlbed below R

'V]Observingv: o

N The lesson that exarmned if students utrlrzed the sclentrﬁc process of obse , mg

'was the "Ant Detectlve" (see Appendlx A for lesson plan) ThlS lesson was taken from the*- R

magazrne.- ange

o ,were grven hand lenses and asked to observe ants The orlgrnal lesson was to be . pneE

o ».?(2) after the 1ntroduct10n of sugar near the ant nest

The work sheet was translated 1nto Spamsh for the students Questrons were




| f,added that mstructed students to predrct the reactron of the ants to the sugar before the o -

- : b_ﬁnal observat1onal sessron (see Appendlx C for the work sheet utrlrzed by the students)

e "Thrs amended work ot asked students to answer questlons at three phases (l) durmg

] :the mtroductlon’:of sugar near the ant nest er hand lenses were d1str1buted to randomly

' the 1mt1al observatlon (2) before the 1ntroductlon of sugar near the ant nest and (3) aﬂer .‘ L

R elected students (who were 1nstructedt share) The rmtlal observatlon sessron outsrde " B

lasted approxmlately one hour and durmg thls t1me the ﬁrst port1on of the work sheet was

s o completed The followmg day, students were glven t1me to complete the second set of

L :predlctlon questlons and the second observatronal phase also lasted one hour -
L%allxsson .t!" : s
Teacher mod1ﬁcatrons to the or1g1nal lesson demonstrate the power of the

i f-observatlonal process 1n constructmg new levels of understandmg for students The -

| ‘origin'al‘ w0rk' sheet in Ran er Rick" : € 'ible»Insects asked stud'ents »to

o answer questlons at only tw : ]unctures However the translated versmn of the work

b B sheets mcludes questrons Wh]Ch ask students to predlct what wrll happen These added
B questrons proved to 1mportant 1n assessmg the spontaneous concepts of several students
The th1rd questron on the or1g1nal work sheet on the "After the sugar portron

3 ‘(second phase) asked students "How do ants commumcate wrth each other‘?" The fourth

o . jquestlon'was "Are the ants carrylng food back to the h111‘7 If so how are they carryrng

YL t?" '(see Appendlx B) By askmg students to predrct how ants commumcated and how

'ants carry food before the second observatlonal phase the teacher recogmzed spontaneous

’ concepts that some students held It was notlced by the teacher that seven students felt



alkmg" Furthermore seven other students ke

B .-_»:wrote the ants would tak the sugar back to the ant nest usmg the1r "hands" As Vygotsky" |

o N ',_‘notes students brlng prlor conceptlons of how the world works mto the classroom The

i 1ntroduct10n of the predlctlon questlons served as a medlatlonal dev1ce in changmg

; »-ﬁstudents spontaneous concepts These students*“ ere momtored by the teacher dunng the . '

e {second observatlonal phase and questloned durlng the act1v1ty about how ants

: o commumcated w1th each other and carrled food In every mstance these students changed B

o ,therr prev1ous spontaneous concepts 1n a constructlvrst manner That 1s 1t was

i ‘ :‘ ’unnecessary to explam'ithat what they thought before was 1ncorrect The students could

o ‘tjrobserve how the ants commumcated and carned food a more powerful way of

| '.»-:constructrng new knowledge The predrctron questlons proved to be a valuable o

e medlatlonal devrce 1n the constructron of new knowledge because it e11c1ted students pnor S
e '_"‘,knowledge The teacher was thus able to assess the current knowledge levels of these SR

. students and help them move through the1r partlcular ZOPD's ina non-threatemng

R manner. L

lsheets successfully; As. noted above the sc1ent1ﬁc process of b e g was extremely

: portant for those students who had alternatrve conceptlons of ants By allowmg

Students .to"f obserVe"ant's}and ssessmg thelr pnor knowledge the teacher was able to e

ff,::; "successfully monrtor students and help'them alter the1r spontaneous concepts ' :




: Comparing '
~ The ﬁnal product that measured t'he,students' ahility to compare and contrast
insects -¢onsisted of constructing a ‘Venn diagram of two insects (see Appendix D for
"Cofnparing T‘wo Insects" lesson plans). _.The initial Venn diagramv Was unlabeled and
“ students Were'alloyved to compare and contrast the insects of their choice by properly
placing those insect characteristics that We're sirnilar in the interconnected portioniof t’he
. circles and placing those Charac_teristics which Were‘ uhidue to each 1nsectm the outer
i Iyortions of the ci_rcle_s.
' Mediational'Less'on/DeVice/Technigues
In order to teach ’students the proceSS of 'comparing; it .was flrst necessary to assess |
 if the students understood how to construct a Venn diagram. This 'Was.done m the lesson
B entitled "Ants and Humans" "(se’e Appendii: E for lesson plah). Two _students (one hoy and

one girl) were randomly selected to be analyzed. The teacher modeled how one would

L ﬂ;‘-‘";'.place characteristics of these students 1n a Venn diagram in front of the class. The class

B - ’_was,‘. suc'cessful 1n selecting WOrdst’hat descrlbed”e_ach student (e. g "boy"; "g1rl"? "third-
- grader") »and 'de’rnonstrate"d an understanding of Venn dia'_gram. c‘onstruction. ‘
The 'second phase in teaching the‘concept of comparing insects using a :Venn
H diagram vyas by having students comr)are a familiar entity (humans) with an entity they S
were currently studylng (ants) As the §gience Framework for California Public Schoo s

’ suggests many times scientlsts learn a new concept by comparmg it w1th an object already

o well-’knoWn. '"T-o ﬁnd out more“about" an unfamiliar natural phenomenon, scientists‘ oﬁen

‘compare it to someth‘ing they know ell T hey learn more about the unknown -the ways
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. rn whrch 1t is srmrlar and the ways 1n wh1ch 1t is drﬁ’erent- ﬁ'om the known " (Cahfornra :

on. ¢ ,‘p 147) Ants were the ﬁrst 1ns ct the class studred m

A .-:.‘?”“.;depthi-‘ Comparlng;‘_ants and umans allowed studentsto practlce Venn dlagram . -

Ly constructlon It also assrsted students as they‘m 0 ved through the1r ZOPD's by usmg

% "jvi'lfamll1ar,.‘and new. (ants) objects’ a step oward the ﬁnal act1v1ty of comparmg two new |

S ‘ms_ects. :

| '_ : Although the medratlonal lesson on comparrng ants and humans was done to.
g enha.nce.the students ab111ty toncompare thrs was not the only teacher-constructed devrce .
o : armed at’thrs concept In the ‘Scrence Framework the authors call for students to. -
o .partrcrpatezrn actrve readlng i‘.C.ahforma Department of Educatlon 1990) As mdrcated
earher the ﬁrst and second grade teachers stated that scrence readmg occurred ma1nly 1n a-_:; '1‘:'; o
j-‘.language artsvcontext That is, sc1ence readrngconslsted prlmarrly of readrng storres w1th ERA
| " scrence themes Howeyer ektractmg speclﬁc mformatron was not part of thrs actrv1ty '
: ‘Therefo.re a page was constructed for students to use as they read s01ence mater1a1 (see
,:Appendlx F) The work sheet entltled "Lo que aprendrmos de losv 1nsectos" (what we have. .ﬁ‘{ '
] learned about 1nsects) helped students see the srmrlarrtles and drﬂ‘erences that e)dsted
i ':'between msects ‘Furthermore rt provrded students w1th a new manner rn whrch to engage e
L »ilﬁwrth text ‘The readmg materrals was used durrng theumt were prlmarlly mformatlonal |
text, "l”hese books were much dlﬂ'erent from the llterature thrs group had used in prror 'v y
s : grades hterature prrmarrly consrstmg of b1g books prcture books ’and predrctable books :
. Constructlng thrs work sheet was done to help students‘engage w1th text in a new manner i SR

» and move to hrgher knowledge levels in terms of the1r knowledge of insects and therr



) Add1tronall » teachrng ELL's requ1res an understandmg of therr pI‘lOI' experlences and

e _culture As Barba suggests (1993) many t1mes teachers use unfamxhar references m the1r

| .;_ﬁ:mstructlon of brlrngual students partlcularly when they are speakmg in Enghsh Usmg

h _culturally relevant examples enhances student learmng and th1s was ev1dent durlng a class .

drscussmn prlor to the ﬁnal Venn dlagram act1v1ty The class had analyzed ﬂles (moscas)
-and was engaged 1n na conversatlon regardrng mosdultos Durmg the conversatlon the

. 3 questron arose as to where mosqultos laythelr eggs Understandmg that (1) all the i
' students enjoyed vtsmng Seccombe Lake in San Bernardmo and (2) they d1d not refer to |
c "i'1t by thrs formal ‘name, helped the teacher 1ncorporate the students cultural experlences |

~into the1r scrence learmng When the teacher asked the class 6Qu1en ha v1s1tado el

L parque de los patos”" (Who has v1s1ted the park of the ducks?) every student responded

‘ yes. The students made the 1mmed1ate connectlon between the lake and the mosqurtos
3 l‘*‘”‘and reallzed that mosqurtos put the1r eggs in that body of water L ': THb |
The 1mportance of thrs culturally relevant example was clarlﬁed two days later o
% ij1rst the teacher tested 1f the students knew the "name" of the lake (Seccombe Lake) and |
g was glven that blank stare teachers dread ‘ However when the phrase parque de los 7‘: i

patos was' used all the students understood The knowledge that thls group of blllngual
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- students referred to the lake from a culturally glven name not only helped in dlssermnatmg

e the knowledge that mosqurtos lay therr eggs in water It also showed students that the1r

S language and culture was an unportant part of the class not somethmg that needed nor

should be left at the door
M
Twenty—three students (seventv-seven percent) successfully compared and
» 'c"ontrasted two selffselected 1.n‘sect_s;‘ The analysrs of thelr Venn' dlagrams revealed two : /- :
patterns. of responses 7‘ lEight‘ students,used _specifl,c‘ Criteria and then e)rplaine_dhow 1t |
pertained to each in_sectl h For i_nstance; 1n COmparing ladybuvrgsand.mo'squitos Rosa wrote
that ladybugs. place.".thei‘r eggs on leave.s whllemosqultos put. theireggs‘in watef(seeff
| ﬁgure 2) The second pattern that followed a yes/no pattern That is, one insect would
| be used as the msect of reference and the other 1nsect would be compared to that msect
’F()r ‘,example, Angie' used a butterﬂy vas her_reference insect, stating that "mariposas'f like .
ﬂowers v(le’guma las ﬂores)l but that,ﬂies do not (noi le gusta lasﬂor'es) (s'ee. ﬁgure' 3) Five' -
students followed this general pattern Another student used both ladybugs and mosqurtos L
at drﬂ'erent times was the reference 1nsect | -

Three students comb’ined the methods of, (1) foc'uvsingv on speciﬁc criteria and '(,2):‘ |
B ,jusmg a specrﬁc insect as the focus In addltlon three students used crrterra specrﬁc to that e
g yrnsect wrth’no reference to the other For mstance Marrbel wrote that ﬂles have many |
o eyes yet makes no‘ reference to eves m her clrcle”on butterﬂles | As wasyantlcrpated the ' “ .
interconnected portron generally consrsted of the physrcal propertles of 1nsects .

Seven students (twenty-three percent) d1d not produce a Venn dragram that




- Figure 2

Rosa's Venn diagram: Comparing Two Insects
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- Figure 3 |

~ Angie's Venn diagram: Comparing Two Insects
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showed they ﬁnders_tood the process of comt)aring. In analyzing what‘ mediational devices
could have enhanced their understanding, an error analysis is necessary. Four stﬁelents

| listed-‘many facts that were correct but did notdistinguish bettveen the insects. These "
four showed that they knew about insects in general but did n‘ot“write _speciﬁc |
characteristics of each insect. Reviewing the 'class-constrtxc_teti ‘V'enn diagram and/or‘usiﬂg
these Students as subjects in a Venn diagram could have reint‘orced the needto include

~ items specific to each insect. Furthermore, two students could have benefitted by having

more capable peers as assistants. One student had difficulty with writing and was
reluctant wheh given written assignments. The second student needed assistance in
structuring the final Venn diagram. This Venn diagram on ants and butterﬂies showed a

~ knowledge and understanding of the similarities‘and the differences yet lacked proper
placement of ideas. Finally, one Venn diagram was simply mislabeled. The student wrote
flies above the information regarding mesquitos, and mosquitos above the information on
flies. |

“ Ordering

The scientific ptocess of ordering refers to placing objects or events in a linear

format based upon a common variable. The final lesson in which students demonstrated
their knowledge of ordering was titled "What is the order?", or ";Qué es el orden?" in
Spanish (see Appendix G for lesson plan). In the science station, dead insects
‘(cvoc’:kroaches, bees, worms, a butterfly, ants, and crickets) were placed on separate index
cards. Students were asked to identify each insect, measure the insects with metric tape |

measures and then select an order (either by alphabetizirig the names or by size) in which
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o fewﬁte=thé 'in‘se:,ct ina'mé"s'} ’ The, f‘V’,Vo—‘bég’éjWor'k Shebts are er,Vlid-éaf in Af«pbé?diXHf :
The medratlonal lesson "51aes and names" (see Appendrx 1 for les'son‘ plans) taughtv‘ .' -
o students the process of o‘rde.rmg Th1s lesson entalled a demonstratron in whrch students o

. 'were lmed up in order by size and by therr last name. The mtent of the exercrse was to '

show that the same. items could be placed in dlfferent orders accordlng to the cr1ter10n : : s N

| used. The students- were placed. in order frorn, smallest- to largestva'nd then rearranged _. | '.
. accordrng to their last name. R | | | ‘
| | Student Result
- The students were allowed to select a cr1ter1on bvahlch to order the 1nsects .
B Twelve students (forty percent) wrote the names in alphabetlcal order and erghteen
| students (srxty percent) wrote the narnes accordrng to srz.e‘ The students who chose |
‘aalphabetlzrng as thelr crlterlon wer_e analyzed, ﬁrst;._ o i |
Of the twelve who used alphabetizing\ as thelr ivariable, ﬁfty percent (six) were o
o 'successﬁrl and' arranged the‘li"stsaccord'ingly. Thef-sirr unsucce’ssful students' wrote their oy
lrsts 1n 51mrlar orders suggestlng that thelr knowledge levels of the alphabetlzrng process
- were at srnnlar levels Threeof these students wrote the 1nsect names in 1dentlcal order |
| two other students also had duphcate 1ncorrect 11sts The 1mt1al three students part1c1pated
‘m the act1v1ty together as d1d the patr with 1dent1cal 1ncorrect llsts The srxth student was

© ina separate group and d1d not repllcate another hst

Even though alphabetrzmg 18 not a s01ent1ﬁc process better 1nstruct10n needed to 5

be done in order for student to understand the process of ordermg by alphabetrzmg More : .




S “-;advanced language arts abllrty Furthermore in retrospect no

b ' crrcket was substltuted but 1t turned out to be the same srze a

S _‘Therefore three students have d1ﬂ'erent but properly ordered

b -';gi"of 31ze In analyzmg thelr result_

ts. Dueto thefactthat thi

%;_"; .;of the knowledge levels of the class was stlll evolvmg For 1n

- [:: »,“ completed the task successfully would have served as posrtlve

a

e :j‘m s1mply wrrtlng 1tems in alphabetrcal order The outsrde act1

E alphabetlcal order became dommated by two :students who (1
> needed to be placed in the same order as the student roll and
: ::vknowledge in language arts ! | el

Out of the elghteen students (srxty percent of the class,
order. \of the msects by srze ten wrote the msects correctly S

| : mterestmg to note that not all these hsts are 1dent1cal due to

ar ‘the teaChéf understand ng

.tance three students who L f. -
peer helpers due to an

eno'ugh practlrce was._ d_‘one L

v1ty.v]0f arrangihg'the*class 1n R

) recogmzed that the class : _ v,

(2) rehed prlmarrly on the" s

) who chose to writethe

ording to size. Ttis

"shap in thef-'sfcience.

'statlon Dur1ng rotatrons the crlcket was knocked to the ﬂoor and crushed Another

l

hsts

S the butterﬂy and the bee

Of the correct

t, i

B ‘lresponses only one wrote 11sted the 1nsects from smallest to largest whlle the others l1sted

e : the largest 1nsect ﬁrst

Elght students (three boys and ﬁve glrls) drd not wrlte

‘1t‘; appears that whrle they h

the,namm? corréétly in brde‘f. S

ad some understandmg of

e ‘}ho. to order they were unable to Justlfy 1t For 1nstance sev<=n of the erghr § dents had o

‘ ol :the cockroach ﬁrst (blggest 1nsect) and the ants last (smalles lnsect) However the1r

results 1ndlcate that the 1nsect names wntten between do not;correspond to the srzes Two gl




o v-sstudents had Irsts that appear co v ect but do not correspond to the 51zes they hsted next to- o

e f_‘ifeach 1nsec on the work sheet._j As was the case w1th_two of the students who successﬁrllyi e

_aicompleted the 1 ask th1s group of students had 10 measure the 1nsects wrth the second

 cockroach, andrtSPTOleltYmSIZeto the butte

o COnﬁlsion.

Of the ﬁve sc1ent1ﬁc processes the process of rderrng was the least successfu

}erteen out of thrrty students (ﬁfty-three percent) completed the actlvrty uccessﬁ;lly _ An;

L .analys1s of the data suggests that many alterat1ons could have been made Frrst the 1mt1al i -

o “frntentron was to have students use size as the orderlng varrable The medratronal lesson i E
L 'that demonstrated ordermg to the students may have focused too much on alphabetrcal
- *orderrng Furthermore the drrectlons on three occasmns remmded students that they

i ‘_could wrrte the words "por alfabeto o tamano" (by alphabet or srze) The ordermg of the ";J L o

,key words in these drrectlons could have been 1nterpreted by students that alphabetrzmg ik

ﬁrs " chorce and srze the second Flnally, the follow up actrvrty 1n the

medratronal lesson challenged the class to try and reproduce the class roster that 1s put

AR {‘themselves m"_ 'phabetlcal order Th1s focus on ordermg alphabetlcally may have e

'nﬂuenced students to prrorltrze that process of ordermg Both the focus of the

S i imedlatlonal lesson and the wrrtten 1nstructlons rehed too much on alphabetrzrng and not

n 'enough on usrng srze as the orderrng varrable

As for those students who farled to order the msects by srze correctly, analysrs of T

_the actrvrty suggests that there were too many components for them to accomphsh at ; S

'"j;fj»once Studcnts had to (1) ldentlfy the 1ns ts; (2) measure and label them correctly, and




’_ | . Appendrx K for copy of the work sheet)

o '-’bpeanut) and was asked to dnfferentrate the candy mto groups ‘The ﬁrst category

The process of categonzatlon or puttmg 1tems or events 1nto groups was :one 1n

_ vthe actrvrty "Grupos de Insectos (Groups of Insects) The students were allowed to

T select both the msects and the varrables an ,he assrgnment was completed 1n the screnc

% cstatlon w1th other students durmg rotatrons ; (seeAppendlx J or lesson plans and

' Medratlonal Lesson

The medlatronal lesson used to mstruct the class about formrng groups used cand f

"

"Candy Categorrzatr n_ '

“ (specrﬁcally, M & M's) and is- explamed in detall m the lesso ‘ (See_f

’ "v"":'-..:Appendrx L) Each student was glven approxrmately twelve M & M's (srx plam ank srx

he students were g1ven P

‘ used was accordmg to size (plam versus peanut) Subsequent :

o : the opportumty to categorlze the candy accordlng to color and ﬁnally usmg "ot 51ze an
| ”“‘_fcolor : ) | - ﬂ S

Snl_dcm

L _‘The followrng day the class was provrded th lwork ’:eet ”Grupos de'Insectos and E f:,' ) s




- . ‘lrke or. dlshke of eatrng aphrds The ﬁrst two categorles were always done together-. The

o .' ﬁby the class (1) the abrhty to ﬂy or not to. ﬂy, (2) frlends or enemles of humans and

"‘.'f‘.‘-"work sheet prov1ded the students the four locatlons to put msects (Appendrx K) and 1

i '-"’:erghteen 1nstances those groups were (1) the ab111ty or non—abrhty to ﬂy, and (2) msects

) that ; as. frlends or enemles of humans SlX other students used only the propensrty to v at

v aphrds as the srngle method of categorrzatron 3
Whrle the manner in whrch the students completed the task followed partrcular
N ‘:patterns occasmnally students drsplayed more spe01ﬁc knowledge of 1nsects F or

, example students at tlmes wrote that an msect could be both a frrend and a an enemy of o

) people When asked about the double appearance of ants one student explamed that ants " o
L are frrends of man when they eat aphrds but enemres when they eat our food Bees also

s _were an 1nsect that students descrlbed as a frrend and enemy of people For mstance one e H

i student commented that bees are fnends of humans when they make honey but enemres of -

7 humans when they stlng people In one 1nstance a student used prror expenence from the 5 S
. "Ant Detectrve" actrv1ty to spemfy the black ants as frlends but the red ants as enemres A
;.(they had bltten several students) In addrtron thrs student exhrbrted ﬁ.lrther knowledge of

. ants, 1nclud1ng ants rn her category of 1nsects that could ﬂy wrth the qualrﬁer 'a Veces" (at



times).
While elghty percent of the students d1d complete the act1v1ty successfully, srx '
| }’prov1ded lists that drd not show a screntrﬁc utrhzatlon of the categonzatlon process ’ Threefl

e students constructed four hsts that categorlzed the 1nsects alphabetlcally Thelr ﬁrst hst "-

was of msects that began w1th the letter ‘A . ond ! :'st was of 1nsects that began w1th B_‘

and subsequently C and D These three students were at the smence statlon together and -

L thus may have shared m1s1nformat10n One posrtlve' aspect was the emergmg Enghsh

.' SklllS‘ as two students 1ncluded the words ants and butterﬂles;rn thelr categorresy
o The alphabetlzmg of i 1nsect names was not the only mrstnformatron revealed in the S
- data One student used frlend/enemres of humans and ﬂles/does not ﬂy as categones andv
;i ’correctly 1dent1ﬁed 1nsects as part of these ’groups However thrs student became .over
"}l‘lzealous and mcluded non—msects (cats dogs b1rds frogs and turtles) in the categones
5 L Two other‘ students may have become confused w1th the assrgnment One student hsted
, "fnends of human‘sf"‘ .and"‘lkike__'s vto eat aphxds'i-tvvrce’,‘ 'an'd another studentscategory of
‘- "frlend ofhuman" ‘Was not substantlatedln theresults However,even w1ththesestudent

o f.'_e'rrors the:cla‘ss_wasssuccessﬁll in creating categories of insects. . .

'--fCo in'_

» The process of commumcatmg occurred 1n many drtferent forms dunng the umt

ifFor 1nstance students commumcated the1r understandlng of the concept of ompanng in. 7 i
_ therr Venn dlagrams However one partrcular assrgnment commumcates best what the
: students learned In whole language classes teachers often utrhze a "K W L" actrvrty,

o .class drscussmn of what the class knows (K) pertammg to a subject what the group wants "




- (W) to learn. and what the class has learned (L) In order to try and assess 1ndrv1dua1 '
: b student growth the students produced 1nd1v1dual papers in the K—W-L format and a | :
- y',quahtatlve analysrs of the ﬁrst (K) and last (L) portrons of the assrgnment was used
In analyzmg the papers a comparlson of each student's products was done Two N
- patterns emerged in the students wrltten responses F1rst the volume of wr1t1ng mcreased‘ R
o dramatlcally and for- some thls meant hterally doubhng the arnount of wrrtten text they
= "usually produced ThlS is not surprrsrng due to the focus the class had glven to 1nsects ¢

;and thrs is partrcularly ev1dent in students whose academlc strength is in language arts SR

- ’Thrs act1v1ty provrded them w1th a comfortable forum in whrch to demonstrate what they ’
learned whrch rnay or may not have been present durlng some of the actmtles

o Whlle the volume of text rncreased forthe majorrty of students another notlceable , :“
| .change was the 1nclu51on of specrﬁc facts about 1nsects For example Isabel in ‘her paper __: ]:‘: .

o “‘lo que se de los msectos" (what I know about 1nsects) wrote about butterﬂles explalmng . ‘.

. T‘.:'.that they go through changes as they evolve (see F1gure 4) However in her paper "lo que o o

R b.learned Steven wrote that 1nsects do not talk Angre provrded only general statements as i

aprendl de los msectos" (what I learned about 1nsects) Isabel 1s much more speclﬁc Here o

: _' .she mentlons erght dlfferent msects and relates 1nformat10n she remembers about each

L "1nsect (see Flgure 5) Steven even showed a move from spontaneous to screntlﬁc
-’kconcepts In the "Ant Detectlve as51gnment Steven suggested that ants commumcated ,

P by talkmg Tn the second portlon of that as51gnment and the paper regardrng what he

- to what she knew in her ﬁrst paper She wrote that msects have antennas eyes a mouth S

w-up paper n mcluded';’specrﬁc e

:a head and some do not strng However: fher follo
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o examples of new knowledge'. "Como por egemplo las marrqultas son amrgos de nosotros. - ;

' Comen aﬁdros (F or example ladybugs are our frrends They eat aphrds)

| f : The change from general statements about msects to spec1ﬁc facts also occurred n

. students who d1d not produce a great quantrty of text For 1nstance Marta wrote that L RN
o 'some msects were pretty, _others ugly, and some stlng and some don't However her o RN

o second paper reﬂects what she has learned some 1nsects ﬂy for protectron and the larvas

! of' ﬂ1es appear to her lrke httle elephant trunks Davrd Was a student who was not .

| ,’partrcularly conﬁdent wrth wrrtrng, yet the manner in: whrch he wrote about 1nsects was -

| __'balso transformed Davrd "knew that 1nsects had six feet ‘were small b1t and were. uglyl o
o How‘ever’ Davidf lv'earn’ed -that iinsectsv changehk‘e‘ butterﬂres have: four‘ wrngs--three body'
~parts two eyes and that those nasty red ants encountered in the "Ant Detectrve" actrvrty" ‘_-i: £ -

’.-_.blte (a testrmony to the power of personal expenence for Davrd)‘ Another 1llustratron of o

' ,'the change in the manner in Wthh students spoke of 1nsects appears in the work of Israelﬂ .:

In "lo.que se de los msectos | Israel ‘wrote that msects eat walk make no‘rse dre-: move’ o
i ‘lnde and hve (see Frgure 6) However in: hrs vsecond work Israel provrded the screntrﬁc-{-;i' o ‘f a
f names for the three body parts names that requlred Israel to. u.se a drctronary on msects e

L Although not great in volume h1s product agam exemphﬁes the move from spontaneous‘-

iE to screntrﬁc concepts a move that requrred addrtronal research on h1s part (see Frgure 7)..“-;_1.‘.. o “’; L

The ﬁrst and last papers of the "K W L" ass1gnment done before and after the umt ‘

R 'respectrvely, were used m the analysrs of cg r_rmcatmg for two reasons Flrst 1t was the

b vlast product complled and prov1ded closure to all of the scrence processes The analysrs of










‘ .Insects went from movmg to. tlymé for protectron from berng ugly to havmg
- dlstmgulshable tlualrtles In the majonty of ass1gnments students were allowed to select B
and analyze the insects of therr chorce and tlns may have helped them to come to know : | l
“some msects m depth Some students descrlbed partlcular entltres such as what was eaten s o
B ‘by certam 1nsects. ‘ Others ‘prov1ded-‘1tems they remembered- abo‘ut, certalnmsects.’ such as o

mosqurtos puttmg therr eggs in the water or ﬂles in dead ammals However the |

¥ commumcatlon that occurred allowed each student the opportumty to Wr1te what they had( o o

" : learned Although for' some thrs d1d not entall much text, the manner in Wthh they’ wrote .‘:1,;. _‘fpf__‘

o certamly 'changed. - . N ER e
~Apre and post 'test was gtven at thev begmmng and end of the unit (see App‘endpg

.M) Th1s was done for two reasons Flrst from a non-sclentlﬁc standpomt students _ '; -
needed to expenence and gam ‘understandlng .‘of a "test" Secondly, students” e
: i understandmg of specrﬁc lnformatron about needed assessment The results of the test are.v S
d1scussed below . | | R
Thrrty students (twelve boys and erghteen glrls) took both exammatlons (see ?

B 'Appendlx M for a copy of the test) The ﬁrst test was adrmmstered on July 13 1995 The’_: : "

= ;second examlnatron was glven on August 24, 1995 There were twenty-ﬁve 1tems on the e

e , test one pomt glven for each correct response’ The ﬁrst two 1tems were. ﬁll 1n the blank

- whlle the remamrng portron of the exammatron bemg true/false The mean score of the

. _«ﬁrst exammatlon was 12 67 wrth the boys averagmg 13 08 and the grrls averagmg 12 39

o On the post exammatlon the mean for the class was 19 40 w1th the boys averagmg 20 83 B




e o :..?H‘ used thelr preference for cooperatron (3) assessed thelr prror knowledge of both 1nsects

o | 'and processes (4) ut1hzed thelr prnnary language and (5) d1d not rely on a text book 3

.' wh11e the glrls averaged 18 44 In onl : :. anc

o students could read (e g books from pubhc 11brar1es that were placed in the class hbrary

for readrng durmg the1r lersure) The 1nformatron d1d requrre that students focus on

T certaln 1nsects and was not used in evaluatmg the success of the sc1ent1ﬁc processes

Results
The ultrmate questlon to be answered lS d1d the students learn? By us1ng the

E _,sclentlﬁc process as a focus for mstructron thrs group of students learned a great deal

) about msects and about the smentlﬁc processes In only one act1v1ty d1d the class farl to .
o demonstrate a cons1stent 1mplementatron of the processes prrmarlly due to lack of teacher c

S -1nstruct10n However usmg a method of 1nstructron that (1) engaged the students (2)

o (none was present) th1s group of students learned that 1nsects are much more than small

: The second questlon to be answered by the research 1s‘ what medratronal devtces |
o ﬁlrn the teacher-mterventrons provrde ‘a scaffold and/or ZOPD for students as they ’move to ‘;_
o . -‘ne.w levels of understandmg and utllrzatlon of the screntrﬁc processes? In order to. answer. Y
| thrs questron ‘1t 1s.necessary to understand that each 1ntervent10n 1s partrcular to a group of o

| "students due to culture therr current knowledge level and the matenals a teacher used




For instance, referring to the v"parque de los patos" (park of the ducks) now is relevant to
theée sthdéntsas they talk about mosquitos, a culture scaffold that may or may not work |
in other sitﬁations. Nevertheless, the‘ mediational lessons ("Ants and Humans" and "Candy
Categorization"), the work sheet "Lo que aprendimos de los inéectos" (what we haye‘
learned about insects), and the translated versiqn of the Ant Detéctive Wo_rk she’et.' all
enhanced the learning of the students. As disc’ﬁssed above, the teacﬁer infervent,ions used
worked in all instances bu‘; one (the: activity of ordering). These interventioﬁs were done
so that students could move through ZOPD'S in ﬁvo ways, both in What they knew about
insects and what they khew aBout the processes of science. Teéching involves fnoving :
children to higher levels of developmerit. Doing this éﬁ‘ectively irhbliéé settitvlg’ up the

supbort, or scaffolds, that allows this to occur.
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ChapterFlve L

' l)iscussion o
Thrs pro;ect was de51gned to focus on an alternatlve method of scrence 1nstructron v‘, :
B | for Enghsh Language Learners The prevalent practrce of textbooks was surpassed 1n |
N favor a construct1v1st approach The constructrvrst focus prov1ded chlldren w1th the‘
‘b_opportumues to construct new knowledge ‘as they 1nteracted wlth each other and w1th the
: 1nsects of the1r ch01ce in d1ﬂ'erent and meanmgful act1v1t1es | |
The method of mstructron was drfferent from the tradltlonal lecture—drscussron G
| ; method The Vygotskran perspectlve of provrdmg scaffolds to help students move ‘
through zones of proximal development is an component These scaffolds are medratronal
~ devices, ent1t1es such as 1nstruct10n language and peer gu1dance des1gned to assist
\students learn both new processes and approprrate new knowledge In th1s prOJect the
-'level of eﬁ‘ectlveness of 1nd1v1dua1 lessons can be attrrbutable to those medratlonal
vstrategles. Differences _‘that exrst hngurstr‘cally, culturally, and ’cogmtlvely were‘ used as -
| vpositive attributes and takeninto account'in"the ’formation of the mediational deVices.
Usmg students prrmary language (Spanrsh) was also an 1mportant component
“The 1ntroductron of new concepts is more effectrve m a student s prrmary language As
i Cummms reminds us student generally need ﬁve to seven years for their Cogmtlve |
| ‘ Acadermc Language Proﬂclency (CALP) to develop in thelrbsecond language (CummmS
‘1989) Therefore pnmary language lnstructlon avorded the possrbrhty that students would'v <)
| not. understand content due to a language dlfﬁculty In addltlon usmg the student s ‘

| primary langu_age‘allowed for more relevant} cultural examples tobe used. :Fr_nally,‘“ '. ERray



o _varrable

- instruction in student%s prrmary langua told them thatthe1rculture, language, and o

“experien'ces Were an important part of their science education.
| :"L1m1tat10ns

- The effectrveness of the thematrc based—process umt on msects was hampered 1n

two d1fferent manners Frrst the lack of students success 1nfo:rder1ng could have been

av01ded by better scaﬁ'oldlng devrces For 1nstance the overemphasrs on alphabetrzmg

- "mstead of measurement was revealed in the data Altenng the wordmg m the 1nstructrons

3 for the actrvlty may have moved studentsawayfrom alphabetlzmg Concurrent vvrth thls
'_:1dea is the need to eﬁ'ectrvely 1nstruct students in measurrng Lack of meas‘urmgskrlls |
- | resulted‘ :mferrors that" could ‘haVe been 'avorded with morefmterventrons 1n' .thr‘siregard.~ o

"-,Furthermore thecombmatron of (1) an emphasrs on alphabetrzlng; and (2) unfarmharlty 1n \‘
- .'.-: measunng objects may have drrected many students to use alphabetrzrng as the orderrng

A ﬁthher hmrtatron of the project.rs due to its context-spemﬁc nature Thrs pro;ect |

vvas done on one group of students at one’ spe01ﬁc trme and school and rep11cat1on of the BN
_lessons med1at10na1 devrces and content may be dlfﬁcult ‘However the empowerment -

»

B _ proved the teacher m mod1fy1ng the methodology is noteworthy The ]ob of future scrence;_s DR

SR e teachers is to orgamze 1nstructron $0 that students are prov1ded the opportunrty to learn AR AR

R ;the processes and content of sclence
S g;gnclusmn
The data suggests that usmg a themat1c process-based umt helped thrs group of

i students learn both the processes of scrence and the content related to 1nsects As




,eagaﬁénamd‘e;gmﬁ; Somevadyécate;‘a'b‘aékw tobasrcsmovement w&h a focus onfacts,-.i;{":‘,::Ei_#‘- o
’ whrle others ady'o‘catea rnoye toward teachlngstudents the processes of s.,c_i‘ence‘,‘ ‘\_ o
Utiliiation of a themati.c LproccS's-hased methodof lnstruction‘.accomplished vboth of these " |

" outcomes Thrs approach has great potentlal rf bopportunrtles for sc1ence learm‘ngof‘

: v.»Hlspamcs and ELL's 1ncrease It 1s 1mportant that these students were grven access to o
| 1nforrnatlon the means for ﬁndmg the mformatlon and new approaches in vwhlch to |
| demonstrate knowledge Th1s cannot bedone us1ng a lecture-dlscussmn method of

_,smence teachrngv Remembermg facts from a textbook and readmg about scrence is not ’

. ‘: dOlhg science. Thls 1s extremely 1mportant for elementary students whose 1nc11nat1on to e
' learn by dorng 1s strﬂed m a lecture-dlscussron educatlon G i .

The hrstorlc underachrevement of Hlspamc and Enghsh Language Learners in

- sc1ence w111 not change unless the methods used to educate these students also change

= The focus.of education on,white'middle-’class ,student‘s has 'bypass"ed othe'rs students in‘: S
3 terms of usmg the1r strengths culture and language as posmve ent1t1es in educat1on
3 Furthennore the ut111zat10n of the 1ecture-d1scuss1on method in educatron has not focused : o

e _ ', on the necessary elements to enhance student learmng regardmg student of dlverse

. llngulstrc or. ethmc backgroundsv That is, 1t does not address what is necessary for Wi

. v‘i}StUdems to move t° levels of hlghef deVCIOpment and the hxstonc underacmevement of 2 | :
| Hlspamcs and Enghsh Language Learners is testament to thrs Usmg alternatlve teachmg »
- strategles w1ll prov1de Hlspamcs and ELL's wrth more opponumnes to construct the1r

o own knowledge It is 1mportant that teachers are empowered to accomphsh th1s Thrs



P ;entalls usmg mediational lessons techmques and dev1ces that»"r "'desrgned to move SRV

students successﬁilly to new zones of proxrmal development : T

If all. students are to become successful in science 1t 1s apparent .that the e
, mtroductlon of the processes be done early m their education They must become :
”.’involved w1th ‘what 1t means to act like a sc1ent1st and use those dev1ces (e g processes) |
‘. fthat screntists use The most effec.tlve manner would be to allow them to use therr natural' L
'vstrengths to work cooperatively and enjoy success as a group Furthermore primary
: language 1nstruction w111 help ELLs understand the work of 301ent1sts Allowing students B
: the necessary time for their cogmt1ve academic language proﬁ01ency to develop does not o
’ 'mean they must forego science. | The utilizatron of pr1mary language 1nstruction is a‘

v powerful medratlonal tool in mov1ng to new, higher zones,'of pr.oximal development. in -
Cscience. el

- HiStorically a br'e/determined _methOdof science instruction has exisrted‘andstudents -

whose culture, language; and experien‘ces are diﬂ'erent from the mainstream have been_at‘ i
disadvantage. That is, the" readiness of SChools to teach all learners has not exi_sted, ‘and 1n ;
: ignoring the’diﬂ'erences between ‘Children schools have restricted their.academic »success.

! F"I"he ability to_ develop a thematic processabased’ unit on insects was founded in the:idea: g
K that a teacher could modrfy lessons techmques and devices to provrde more efﬁcrent |

| ) scaﬁ‘olds for ELLs It is hoped that other educators wrll be empowered to-do the same




 Appendix A

 Performance Objectives -

" Students will be able to:

lProperlyuseahand-lens 1nberv1ng ants . gt

2. Write down and draw what they observe.
3Pred1ct the reactlonofthe ants to sugar.. S

o Processes ut111zed

o '_#1 observmg usmg the hand-lens (when pos31ble) to study the ants o

' _j#2 commumcatlng wr1t1ng and drawrng thelr observat1ons and answers
- #3 comparrng analyzmg the s1zes of the ants for con31stency (are they all the same ‘ : o

- s1ze?)..

R ‘Materrals

e 1 copy per student of modlﬁed "Ant Detectlve Work sheet" taken from anger S & |

'-one pound bag.oxf‘ sugar o
| - six hand lens B
o Y‘“'Procedure (phase I)
| 1 The teacher models how to use the hand lens for the class The hand lenses are
: | id1str1buted tos srx randomly selected students and the class is told they w111 be observmg» | - E
L5 _‘»ants The ﬁrst page of the work sheet is d1str1buted and the class is 1nstructed to only

‘ 'answer the ﬁrst ﬁve questrons The class then chooses a locatlon on the school srte in o



- 'order‘ to observe the ants. | |
. 2 " (phase II) The next day, the class is: told that they w111 be watchlng what happensi ‘_ |
1f sugar is placed ne_ar the_ant .’holes. ‘The class is then__mstruct_ed to answer_‘ the questlons o ‘, -
) on the ‘wofk ’shee't “'Antes de' usando el aét’icar" 1n order” to' pred1ct what each student :'
; {thmks w1ll happen ‘Thel class is then taken to the ant holes and thelr observ‘at1onsare i
.recorded The students have the second page of the work sheets "Despues de usando el
| 'azucar" and are. encouraged to answer the questlons out51de Aﬂer the class has
. reconvened a dlscusswn is held regardmg What vtfas observed and the .students answers. -
4Appl1cat1on | | : | |

, Students afej required to cotnplete the two-page activity sheet. -
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' Appendix B

Work Sheet - Ant Detective (original)
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Name . : e Date

1.°  What color are most of the ants?

2. Does an ant have hair?

3. Arethe all the same size and shape? If not, how are they different?
4, Draw a picture of an ant antenna in the spac‘e' below.

5. Draw something that might eat an ant.

After the sugar....

1. Did the ants find the sugar?

2. How long did it take them to discover it?

3. How do ants communicate with each other?

4. Are the ants carrying food back to the hill? If so, how are they carrying it?

5. Do the ants seem to follow a‘path or randomly walk back and forth into the ant

nest?

-7



Appendix C

Work Sheets - Ant Detective
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- Nombre ' ST ‘»'_,Fecha

1. (Cual color son las hormigas?
2. ¢(Las hormigas tienen el pelo?
3. ¢, Mas o menos, es el tamafio y la forma de todas las hormigas igual? Si no, ;son
diferentes?
4. Haz un dibujo de una antena de las hormigas abajo.
5. Haz un dibujo de una cosa que las hormigas comen, y escriba lo que es.
Antes de usando el aziicar
1. JPiensa que las hormigas encontraran el azucar?
2. Cuéntos segundos o minutos es necesario por las hormigas encontrar el azucar?
3. (Como comunicarse las hormigas con otras hormigas?
4. (Piensa que las hormigas traeran la comida a casa? ;Como?
5. (Coémo caminaran las hormigas?
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Después de usando el azicar

(Las hormigas encontraron el azucar?

(Cuantos segundos o minutos fue necesario decubrir el azucar?

,Como se comunicaron las hormigas con otras?

- (Las hormigas estan llevando la comida a la casa? gCémo? ‘

¢Las hormigas caminan en una linea, o caminan en no orden especial a casa?
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Appendix D
Lesson plan - Comparing Two Insects
Performance Objectives
Students will be able to:
1. Create a Venn diagram which depicts the similarities and differences between
two insects.
Processes utilized:
#1 observing: Each student will observe the process and/or work needed to create the
Venn diagram "Ants and Humans".
#2 communicating: Each student will communicate what they have learned regarding two
different insects.
#3 comparing: Each student will compare the similarities and difference between two
insects in a Venn diagram.
Materials:

- Venn diagram copy

- pencil
Procedure:
1. Before center and station rotations, the class is reminded of the work done to

create the "Ants and Humans" diagram. The class will review the work done with the
student volunteers and offer some of the responses placed on the individual Venn
diagrams. The teacher draws two Venn diagrams and has students in the class tell the

teacher where in the circles each response should be placed.
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o _. 'Apphcatron '

o 2; = T'he‘"claté's iél‘Shown"'the-~page"’\w}rth“the_:two’ Venndiag'r;an'ls'fand' mstructedtoplck i A
~ any two 1nsects they want comparrng the 1nsects by sho

dlfferences in the crrcles

3 The clas‘sr is-remindedr thatrnformauonaboutdlﬁ'erenlnsectscan be sharedand/o

e "found in books what they prevrously knew or what they ha 'afn'e'd .' The classr s told

| - 'Jcomplete thrs assrgnment in the sc1ence statron w1th the1r groups and that the ﬁmshed

product would be part of therr ﬁmshed s01ence ]ournal e

Completlon of the Venn dlagram comparlng two 1nsects
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SR 'Processes utilized'

R #3 companng Each student w111 compare ants and humans

© AppendixE

_:'PerfOrman'ce Objéctive‘s" o
s Students wﬂl be able to:
1 Create a Venn dlagram deplctmg the srmllarrtles and drﬂ‘erences between ants 3

g ,_andghuma_ns. -

' #1 observmg Each student w1ll observe-the process used tocompare two objects andi‘ -

: ’observe the constructron of a Venn dlagram
: 'j.#2 - commumcate: Bach stu_dent __wrll dr_aw snmlarrtles and diffé ences between ants an

' humans o

“-Materrals
© -2 pieces of butcher paper/marker (for teacher)
. - white drawing papér:’; . i

- markers/pencils

. 1 The classl.S brought to the front and is told that the;t vsnll be learmng hoW o :
. compare obJects a screntlﬁc process that is used by s01entrsts = =
e 2 | Two student volunteers (one boy and one glrl) are bmu ght té the ﬁéﬁt Ofthe i
. alass_. : Thé»smdents are _enCCUI égﬁzd‘to suggesr»words or phr_as e"S}v ,th? t d‘?scrlbe__cach ‘:studénvt. ST

and th}e’ responses are written on.,the,butcher‘_paper". :
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' 3 The teacher then draws a Venn dragram and wrltes the student names above each y S

: crrcle explarmng that words and/or phrases that descrrbe both students are to be placed mE e

B . the rmddle of the mtersectrng c1rcles whrle words/phrases that only descrrbe each

e 1nd1v1dual student are to, be wrltten 1n the c1rcles m the portlons not mtertwrned

4. After thrs had been completed a new Venn dragram is drawn on the second plece ¢ B

‘,of butcher paper w1th the c1rcles labeled "Ants" and "Humans" ey
5’., : The class is told therr assrgnment is to construct a Venn dragram showmg what 3
'they have learned are the srrmlarrtres and drfferences between ants and humans

Applrcatlon Each student wrll make a Venn dragram whrch deprcts the smnlarltres and : i

drfferences' between ants_and ‘humans.
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~ Appendix F

Mediational Work Sheet - Lo que aprendimos de los insectos

85



Lo qué aprendimos de los insectos

| Hormigas | Moscas | Mariquitas | Mariposas | Mosquitos |

o ;‘-(JCuantos partes hay" | |
- lenel cuerpo‘? '

: '(,Donde v1ven?

3 "(,Puedan Volar‘7

(,Tle.n.en algs?
| ¢Chantas?- -

L '(,Como se protegen?f'l N

J ""(,Sonamlgoso o RN
enenngos de la gente‘7 R

"(,Donde ponen los
.‘,'huevos? e

o 'Haz un dibujo. de los'
. .huevos :

Haz un dlbu_]O de la
1 larva

Haz un dlbUJO de la A
~ v';‘crlsallda i :

. Haz un d1bu]o de un. o
) ‘adulto (] de los i
BN adultos




s Students w111 be able to:

: ;Pé'r'f”ofmaﬁéé’?‘objec'ﬁvés

1 Identlfy the names of ﬁve 1nsects

B 2,_Mfeasu_r_e the srze.ofbe‘ac}_‘i*lnsect. s

. 3 ‘Arran'ge' the insve‘cjts_wintoi)an order '

‘Processes utrhzed
: v#l observrng Students wrll use therr sense of s1ght in order to 1dent1fy the 1nsect(s) on . B

‘ each card

" #2 commumcate Students w111 wr1te down what they beheve 1s the name of each 1nsect
 the size of each 1nsect and the1r manner of orderlng the msects

- #3 comp‘armg: '_}Students wrll compare the srz’e‘s‘ and/or names-of vthe insects.' x5

#4 ordering: .Students will write down the names of the insects in-an order. e d

Materialsl:, R I |

S metrlc t'ape nieasure'sl |
o copy of "(,Que es el orden;? work sheet" o
‘} : : (A) one dead cockroach (cucaracha) |
| o= (B) one dead bee (abeja) |
! - ©'onei dead worm (gusano) .
(D) one dead butterﬂy (marlposa) |

(E) several dead ants (hormlgas)



(F) one dead crlcket (grr : o)

- Procedure (teacher preparatlon)

. 5 | 1 Each 1nsect(s) is placed on3 by 5 1ndex cards w1th a tter (A through F) vrsrbly : n

wrltten on each card and placed m the sclence statro ""

E mea;vsures._” R

. 2 | (claSS‘instruCtions) First‘ 'thefcla’ss is remlnded.- of}the 7':siies.and 'names'?vacﬁvrty,

o - -The teacher rev1ews the concept of order and how 1tems can -be placed in dlﬂ’erenttypes of f o

: orders such as by s1ze

3 Next two metrlc tape measures are passed out to each table of students(f ur
‘students at each table) The class then rev1ews how to properly measure objects "payrng‘

-close attentron to the drﬁ‘erence between nnlhmeters and centlmeters

s 4 - The work sheet "LQue es el orden?" 1s drstrrbuted and the mstructlons are read B

' l_aloud by the teacher The students w1ll wr1te what the name of each insect and measure 1ts ;' B
o As1ze wrth the metrrc tapes On the second page of the handout the students wrll rewrlte the o - oF
) .,names of the msects in an. order and 1nd1cate what type of order they were utrhzmg The o Th

'-“class is mstructed not to touch the msects because everyone needs an opportumty to use

o _the. mSects 1n the- s01ence Statron.'

’ ."Apphcatlon Students w111 complete the work sheet (,Que es, el orden?" o




Appendix H

Work Shéet - ;Qué es el orden?
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Nombre . ‘ » Fecha

(Qué es el orden?
Mucﬁas \}eées, un cientifico nepesita escribir informacion a otras. Abhora, fodas iaé
personas de la clase son cientificos, y es tiempo escﬁbir informacion de insectos como un
cientifico. Hay 6 insectos diferentes en la estacion de ciencias. Es necesario escribir los
insectos en un orden. Cﬁal orden no es importa, aprendimos que hay diferentes fnaneras
escribir informacion, como orden alfabetb o por tamaﬁq. Escril;a los nombres y los
~ tamafios de los insectos en las linéas, yenla s_egunda pagina escriba los insectos enun
ordeh, por alfabeto o tamaifio.

Nombres Tamafios
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Ahora, escriba los nombres en un orden abajo. Me explica que tipo de orden us6. Por

ejemplo, jhay los nombres escrito en orden de alfabeto, o por tamafio?
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o AppendixT

-Performance Objectlves e

| Students w1ll be able to:
| 1 Arrange students 1n order from shortest to tallest

2 Arrange students in order from tallest to shortest .f RIS Y

3. Arrange-ahst'ofnames_m alphabetrcalvord_er;_.» et e
Processes utrhzed

C#l observmg Each student w1ll observe the herghts of other classmates

#3 comparlng Each student w1ll partlcrpate inan act1v1ty that compares the1r own helght s

o the helghts of others
. | #4 ordermg Each student w1ll assrst in placrng students in order in terms of helght
#4 ordermg Each student wrll place students m alphabetlcal order o |
| ‘Materials: | o L
| s Student volu_nteers (ﬁve) ;
Class list : o
i Procc.dur,évzdf

1 The teacher asks'for ﬁ\te‘volumeers and selects, Mstude_nts of .diﬂ’elrent-heights.f_. :
L 2 - The 'teacher <then ashsthe'class whrchname -uvas »read':ﬁr:st ,during;mornlng' role and*u o

placs that student first in line; then whose name ts second etc | The teacher asks why, .

5 L and students resnond that 1t 1s because the last names on the class role sheet are 1n

alphabetlcal order. The__teacher eXplams that this i is an ‘exampl‘e of an order and_'that: :



= screntrsts often place thrngs 1n order to better explarn sc1ent1ﬁc facts and relatlonshrps

- 3 .’i; The teacher then asks the class whrch of the ﬁve students is the shortest Who was - T

- v the next tallest etc Aﬂer the ﬁve Volunteers have been placed m order accordmg to s1ze f-;* o R
the teacher asks why the Volunteers are standrng m drfferent pos1trons The class responds :

i that the orders are drfferent one 1s by names and one is by helght

g 4_ The teacher explarns that these are two examples of orderrng and that sc1entrsts not'j; g
- J‘only must know how to place thlngs in order but must be able to choose what they are to

= l‘measure The class is then asked what other kmds of orders are used in scrence

e ,“Appllcatlon

: The class was taken outsrde and challenged to place themse es 1n alphabetrcal order Thrs -

e act1v1ty took approxunately ten mmutes

'Concluswn An 1nd1v1dua1 understandrng of the concept of rdermg Wlll be evaluated by

= ”:,?,"analyzmg the results of "(,Que es el orden'P" S
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R Materrals B "Grupos de msectos" Work Sheet

- AppendixJ

e Performance Ob]ectrves it

Students wrll be able to

B 1.;;'¢Categ0r1ze lnsec't's»rnto’, either two or four - groups based on one ormore . .
. variables.

Sk -ProceSses utiliZed': o

- #5 - cate orrzrn v; Each student w111 group 1nsects based on srrmlar attrrbut

B "Procedure < :
L The-craés will be resinded that aé scientisis it"tls“'.lrnportant to iaégin‘doiﬁg thesame St

- '.}:.;type of work that other sc1ent1sts perform Puttlng 1nsects 1nto groups based on one or
o 'more uanable rsvone such ﬁJnctron - o ey -
2 : The teacher w111 revrew thecandy categorrzatron actlvrty notmg that each student .

. -wrll explarn what drfferentrates one group from another A

- 3 The students wrll be provrded the "Grupos de Insectos" work sheet and the teacher I

BERE wrll read the 1nstruct1ons aloud The students wrll complete th13 work 1n the scrence
._‘statron w1th other members of therr groups f‘;
B Z'Apphcatlon Each student w1ll complete the work sheet "Grupos de Insectos explarnmg ; L i

"the varrable(s) used for categorrzatlon




Appendix K

Work Sheet - Grupos de Insectos
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Nov‘rbnbre*v » - |

'__'Fechavf L

Grupos‘ de inseétos g &
Todas han aprendido. que msectos tlenen coéés que .son 51m11ares Sm‘embargo
,mséctos soﬁ dlferentes y Su trabajo como un c1ent1ﬁco es escr1b1r los 1nsectos que .hemos R | - 
‘k '.estudladov en grubos Despueé de terrmnen la paglna <Llo qﬁe aprendmios de los o
. 1nsectos>> trata de pensar que es‘ ”smular yv que es dlferente de los 1nsectos | Por ejemplo - -
| | mﬁchos 1nsectbs fnueven smulares 6 coinen la rﬁxsrﬁa comlda Escrlben los némbrés
. .abajo y me dlgé él razén qﬁe hizo lbs érﬁpog - T

-{GRUPO #1 SRl ;  GrRuPO#2




. f:hf ‘. Appendix L
‘MediativOnalL sson lan-C ndy Categorization

o Per-formance Objectives

& Students w1ll be able to -
’ 1 ’ Group M & M's by color :

20 GroupM&M'sbys1ze )

o 3 Group M & M's by color an‘, 51ze '

- Processes utlhzed

' v'#S categonzing Each student w1ll place the candy 1nto correspondlng groups.:{ ' i
fMaterlals -
= One pound bag of M & M's (plam) |

[ One pound bag of M & M‘s peanut

| Procedure. | “ |

1. | : The teacher'infOrrns the class that ‘scientists often classify-insects into groups based X v‘ v

on snnilar attrlbutes and that the candy will help them V1suahze this process |

2 First, the teacher asks the class to descnbe the candy

3 f | ;Students are then asked to group the candy by size (plain are small,‘peanut are , - v; o

‘big). This will allow the students to see that size‘ can be used to differentiate objects, and

" thls varlable separates the candy 1nto two groups

o 4  The students will then be asked to place the candy 1nto groups by color. ThlS wrllj e

L show the groups that the varlable "color" separates the candy 1nto several groups.

5 5. . Next the teacher w111 orally ask them if there are dlfferences between the groups
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by "size" and byi?coldr". The teachér is looking for comnieﬁts that state that the ﬁrsf |
| ‘Variable ("sizef?) gi{/és thé'cléss tWo,large“ groﬁps while the second variable ("color") |
pfovidesthe Studénts with rhore groups candy with less caﬁdy in each gnoUp. v
6. Finélly, tile class w111 be instfdcfed fo puf the céﬁdy inio groups by Size and color. »
This will demonstrate that two variables places the candy ihfo more groups w1th ey?énv leéé
in each group. - |
Applicatibn: |
The students will be asked to group ihsects in the activity "Grupos de Insectos". This

lesson is designed to teach them how to categorize objects by a common variable.
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Appendix M

Insect Examination
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~ ‘Nombre |

| :‘F¢Cha ‘

o 1, ,g,’Cﬁ'antbsf partes tienen los 'insec'tds?;

2. En general (,cuantos plernas tlenen?

'Instruccmnes Lea las oracxones Sl la orac1on es c1erto haz un c1rculo alrededor

:'-.b‘.ila letra C Sl no es c1erto haz‘un 01rculo alrededor la 1' >ra F (falso)

1. - Un insgéto tienc 0jos co_r_nd(_ nueStr'O’sv.“‘ [

3. Durante la vida, un insecto se cambia.

4 S g Bbosks ¢ F
-~ siempre. PRIy L

5. Elido de desarolloses cxactamente o mismo por odos € F
",;.‘lbs.insect(‘)s}‘, : ' Lt |

- »6{ ’k Hay msectos que son armgos para la gente

i 7. - Los huevos de 1nsectos parecen smulares

8 ‘vInsectos se pongan los huevos en lugares smnlares

9 Los huevos mastlcan “Ia“” 'om;da_swmprc,ﬁ Sl

6o o o o o
rri

10, Losmsectosseprotegen -‘c_oh,ﬁfa.’llq’s;,eﬁeniﬁgds’pdrl-'{1.. PR

?’lijcxhahd‘:oi'siethpre.

| 'f'w-Los esqueletos estan adentro el cuerpo f .. c L F

B 12 La mosca puede ser pehgrosa para la gente - - c F S T



13.
14.
15.
16.
17. |

18.

1o
20.
21.
22
23.
24,

25.

~ La mosca necesita mucho tiempo para aprender volar.

La mosca tienedos alas.
Las mariposas se vuelan durante la noche.

Un mosquito le gusta el agua.

~ Hay muchos tipos diferentes de hormigas.

Una h'ormiga puede tener trabajos diferentes durante
la vida.

Todas las hormigas son buenas.

Cada hormiga tiene un trabajo.

La reina de las hormigas tiene muchos trabajos.

Los trabajadores de ias hormigas son hombres.

Las mariquitas viven por muchos anos.

- Las mariquitas son nuestras amigas.

Las mariquitas tiene el mismo calor por toda la vida.
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