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measurement of anxiety abouf teaching scieuce In preservice clemeutaly tedchers
This assesswent instrumeht wus used to Jdetérmine. (1) the cifect of a cyuence
of cuntent courses; (2) the relationsiip with atiitude toward teacl.ing scignce,
(3) the effects wf varl.as teachers, (4) (he eifects of slaffing pﬁLéﬁlug;
(5) the telativashitips aneng various fewerapl le o varlobl 2, andd {(6) the
"longitudinal" erffects ol SubSegucuc . sdewl. Apei lan,aa L oadirted

may be possibl.e to fde.tiiy "scieuce anafous" tudcats aud 1osi o progea,
to reduce their ansiety. s
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) A SCALOGRAM ANALYSIS OF TWO MEASURES‘DF=C2§EEPT . :
o . GENERALIZABILITY .
- Walter E. Lc;wrélzl !
Kemal bin Abdullah
Boston University Medical Centec.
Bpston| Massachusetts 02118
® ) 1 ‘ !;;Ej‘:
The purpuoe of (Lils study was ngﬂEV;lay and vallddte (o0 Lo
vwlated weasures of \_«_JHC\-:\PL 5@..;La}ifgablllty. Thg L Ll epl s were
éﬂ%‘“i% The Lteals o uEﬁ_luié%d It a vovel Lourmat conalatihg T thwe R

+h

[T LhL;;c;{débLég.a Wl conplealt, cuntalued 202  F |1

—
—
[
[}
He
o

stimulg, complenty,
g B . : 3 = : - ¥ : N
of each .oncept with cach set of pictuies displaying progiessicely fevel viiteloal

Thi

atitributes. fii1.t set Conlatned the ,.ust geueral. This orgaurzatlon assuhbed
that <hildi .o s adndn, The wust geoeral cacmplars, Jdeoonsliating vastlor o ool the
concepl, should Le abll e suceosatully tdeutilfy zicwplars In b two pl vl us
su=la of L litare IL va. tlherefure hypuihlestaed that Ule Lpslsa shoeald L oalorm o
GubtCo.an Sngldngl ey loe ks, ;uijLL; unab le 4w ngg;U thrgjgak R TTIITYIN |

degiee £ ocouplen.ts ) should alia 1adl tne thira d pree w, colple.to Ihg o .
ijléi cwnal ted o 144 Bibdee, van log tn a e fro, o te a1l chala 1. -sul. s
iundicated thao L th Lcaaurea .,1;;1,’@;314 vw oche Gultun Scale, Lawm l,;..,lu,i.Lu .nks A
thus conat itut calid o soulea 1L wa. aoggested that these foelos wuol edal lo
wole Juantliatl. o 1o allgall o oo w copl geune alizabliicoy,

ERIC

Aruitoxt provided by Eic:



‘ - ' . . . a\
A : -
e Session-A=2
- ROHT A \ " _ , \
¢ L o L :7 ) ) e "
-0 : - . PREPARATION AND VALIDATION OF A VIDEOTAPED 4
. . TEST OF CQNSERVATIGN SUITABLE FOR GRADE
(-. € . R >., i . = . .
' * SIX STUDENTS LN JAaMALCA
Patricia A. lsaacs
Uhiversity of the West [udles
Kings.con 7, Jamai.a
Al attempl wan wade B oo s Babea et b, VL o v
suf..btion by videot !piué Yeshg pueopte caking prepd atlons o0 o 0wy, L.,
Ehé film, f,.—hl,.li'.:é %u;‘.:iLi\;D.‘; Wil e A;’_A;RI;J wu gach of the Lounwe, La L lL,;nF'!LlL Lodl ozl
quauiij‘,y and HEIETLL, il\xt,v:iu:ll wnd Lji,_:gl._;gt;‘_i sloume and the Lorozontal Lupgaen
tation of waterlevel.. The a.tors provided three ai1tervative a.swers 0 egach
- questien and subjecta todicated thode Chiole by placiag o 1o Io oo 1ot red o
on the auswe, sheer. Bouph teading ans wiltl,g ere thu. offeviiv | gl lwloaced
1. [QEE B T S L . 1 T S I 1 Lo - [ G
4l Ele 2uta, [!) A T lll;j. [ =3 ' [ 3 S at !"l* [ cle oo VD G e Lb
lat r and the rte.ults proda. . d o ear o0’ 0 L o1 o 40693 01y Aa.as.s sh
that 102 outr of 364 cmapatiags the rete . L loass.ated « 5 (wvatbl vhere Lo ha
uul . Levi u.ﬁl_ L e !l.,;;,lag-;d
|
Aual, o ool s s L L. _
a2 A 2 aar.t 1t e lntennt. o UL 0 Luue o 1 L aua o he oL 0
di o, llg Elltl_ al asp wls ol oo et R T SR R unf cand b N dsu 1
aib=a W'Laip;llL, aud I otartial b ey hgerk th =l ah eood S5 P AR DT ST TS
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Session A-3
RESEARCH NEEDED TO BETTER UNDERSTAND DEVELOPMENTAL APPROACHES
TO INS'I‘RUCTTQN AND CURRICULUM DEVELOPMENT - A SYMPOSIUM .
Michael K. Abiraliaw
*John W. Kenner
Unlversity of Oklabaua
Norman, Okl.ahowa /3019
[ T A B t | P} l....;xi;é 4 Ll i [ C . . [
P13 W Pi_;é.,_:l are anteitrelated gind dnstruction s..d [ S S T l\nz s [T
ey selees luu we dela au be luber.ed . romcthem. Lo ol deal of v ok
de. . lopment h.ve bee . based upon the Fiagetian w.dols which enpl ius the
thuse mudels {0 tnstv.ction and acrtcuduam, Ihe existlug ¢ scarch | 1o
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maintaiining a necessa.y dugree of .tt.ntion and order (Westbury, 197
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e stu dy demonstrates that it is both possible and informative to
analyze science classroom discourse in terms of suggested attitudes toward
\ duthority. The ‘analytical scheme is qtralghtfarward and could be uscd by
any sclence tedcher who wished to review the use ot Yuestiovis 1u pelsoual
teaching behavior. '
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STUDENT BEHAVIORS IN DESEGREGATE

E D
e oo JUNIOR HIGH SCHOOL %EIENCE CLASSROOMS - T ’

Bessie A. Stauback
) Syracuse University
spyracuse, New York 1321v

Recent Livg e ivvine loaa 1;';qix;ated thae whooa ey atalaate aiy aal ‘\.‘.;lll‘.g

fn clective secondary scleuce courses Ovhér liteiature . e, hasvced Lhe 1.,
Lanve of positdve Juntor Ligh schoeol = 1cuce capetlendea ea cclally foo gioority
studeunts. Before changes can be mad. chat "wight lead t: increased wino,fcy
student emrollmen. ifu élective a. fenee woursdes, thete ls o peed Lo wlassioow L.
havior studies tov determive the behavi, ra and Luterpessonal fut.tacy lous that

take place fu jJunitor Lhigh s Lpol science  las.ioolio (hat e tlala o Lilgh (vopo. -
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Pupll achlevement was . measured with pra— and past tests based on the. lesson . -

Vob33ct1ves.'fiﬁstandardlged gain.score wss thén calculated for ea ch publlc schcol

class and -the Elass wasgused as, the unit- of statlstlcal analy51s.
The model aaaly51s tralﬁlng strategles produzéd significant dlfferences

"in-the preserv1ce teachers)instructional behaviors.  Both:. experimental groups = . .

used 51ﬁﬁ1flzantly mare of~the 28 behav1ars*coded“w;th SLAS thaﬁ dld zhe contfcl R

.group8(p<0.001).
were not 51gn1flcant ¢

" 0. 003) wa% fcund be

:En-teachlng behav1ors and pup%l achlevemEﬁt.

N Lo Ihe régﬁlts of thls-,study lndlcated thera are partlcular science teaching
Also the degree. of

-behaviars that are corfelated,with achievement in science.
1n¢orparatlon of these behaviors into a lesson can be influenced by engaging £EaSthS

in systematlc analys;s Df model lessons. ) ; .
& L= : g..

=

TS iHEE EhET ulfimaté E-GES NG teazher tfalning BT to “Infliuence pilpil léarning "in
the public school classroom, the experlmental treatments investlgated in this study
should be can51defed as v13ble Eralﬁlng curriculum for our science teaching methods

courses. o i
' ’ 12

-
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, 7 : tlables., TOiT :
, two problemS‘HEallng with. pendula,' Form’ B. involves two’ prablems )
- daal;ng with "rolling cylinders down lncllneq planes.

., One question requlres the -
subjéct tc vary thé weight* the othér requirls that it be held constant.

A Subjecté "f
n-an-investigation™ ’and choose a- —justi= —
ficatinn far thexr ch01ca frcm amang flVE al ernatives.

- The correct answer is '
Eha correct cholce plus the correct justlficat;on. o ’

¥

Tﬁ% most’ Eammﬂnrcomb;na;inns Qf responses and reasons ‘were selected for .
ﬁ,u addlticnal study. Subjects were sorted by TOLT scores, 0-10, to fépresent increas-
- ing develcpmental levels. JFraquenceg were displayed graphlcally tc facllltate
intérpreﬁaﬁlgn & *pmpar;son af analagﬂus items; .

Form A subjects were categgrized by educatlaﬂal level arnd by developméntal
level with levels: of 1nterest being transitional (TOLT scores 2-3) and eaily:-
“formal (TOLT scores 4-5).

" A Chirsquare a§§1y51s was' used to detetmine: if . the~w—i
response patterns for éaah of the -two cantralllng variables tasks. dlff&fedﬂamﬂﬂg h
subjects pf Elmllar developmental levels but dlfferlﬁg educatlonal levels.mjs LN \
Pz:RgSulgg o | ,x-x:: C | !?_

Fauf comm@n ;esponse patterns occurred for’ eazhiigemz

- = - I S Y S——
e - g e ey -
Espcnse and correct reason: "

"1

esting 311 possibilities w1thcut Eontfclling variables;

_13
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,E-Davelapment and Valldatlan of a Gr@up Test of

Cin press) Ly j | : P - - e e
-ﬁl and TQE:mj K- G, . "Estab "hing Alternate Measi”’

Loglcal Thlnklng; : J nal of- Edu:at;cnal aﬁd Psychalcglcal Measufeméﬁtm~af;~>ﬁw

S af chlcal Thiﬁklng.v;_Li

!”“*”*Ame?ican Psychologlcal Assnﬁiatiaﬁ, Montreal September
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- Data from 2282 sub;ects 4in ﬁfades 6= 13 were callegtéd usiﬁg the Tast af )
£LH Lﬂgigal Thinklugﬁ(TDLT)#(Tabln and,Capie,ALEBDJLLfFormHAywas us dﬂta=assass~ﬁ;_m44m,*~4
©1627 subjects and form B was used to assess 655 subjects. .The character;stics: e
““of ‘each test form havé been documented elsewhere (Capie and Tobin, 1980). Psychor
. metric characteristics, item format, and the existente of parallel forms made ;-
the TOLT particularly well suited to this investigation. In each test Eorm, the
firsﬁspfababi;‘py 1Eem was less. ﬁomplex than the second item.

Subjecﬁ‘ were ranked aﬁ’the basis Qf thélr total perfafmance on TOLT.
Response patte¥ns were separately analyzed at each of the eleven levels of Egrmal
' reasoning ability represented by the scores on the TOLT: (0-10)-, Similar: aﬁSIY““”
ses were QOﬁducted fgr Samplés def;ned on the b351s of educatlaﬁal level: '

_' ‘For each of ‘the fDUf items, the prnportiaﬁ of scudents Qbﬁainiﬁg a ¢
response was 11nearly felated to .formal: reasoning.ability, and measured on-the

. TOLT. ‘Twe common approaches were identified for 1ﬁd1viduals attemptiﬁg to

prgbabilistlc re350n1ﬂg to salve prnbiéms The two problems that tended to pccur

were ' _ : L
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@l Reseafgh Asscciation; Boston April 198@
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vy - jects who -had been catégarisad in thréé;waysiuw,fﬁ
. (2) byreducat;onal lavel and (3) by developmeatal
ach educational ievel : A o

The fou fmost éammnn respaﬁses, in: ﬂrdéf of freguency, Ware‘v' e

1. correct aﬁSW’T,and carze:t :aasan,

‘2, foeéus on 4a sing;e differEﬂ:e (additive thinki'g); - : -

3. ,there’is no way to predlct, N L o,

4Q-*Eaftéét'reasﬂn but 'with an arithmetically ‘incorrect answer (e. e
9 instead Qf 8 2/3) '

=

'g“f’ . - o

dévelapmental 1evel educatlénal 1evel ag prgblem éDﬂtEEL.;

o

S

Discussion
il T o d : T

Large portions of our students did not solve problems Eequiriﬁg proportional
reasoning. The incorrect response _combinations suggest emerging developmental :
patterns. The mode of. reasoning JUSE prior to the'develapmeat of a prmpa?%lon—'“

- ality scheme is clearly additive, Furthermore, these patterns are similar across
the two problem contexts studied/ ' B : .

17 ' s

_g 3

v




o

ERIC

Aruitoxt provided by Eic:

18

W
"o

- b




2. . to dEtEImiBE”lf develapmeﬁtal paﬁtérnsﬁln;cggrelatianalWreaséning;w,ﬁ,u%f;ffrj
' were similar regardless of problem context; and . : -y

.3, ‘to determine if developméntal patterns in corrélatlonal reasoning’ :
" were similar for subjeﬂﬁs éf 51milar developméntal 1evels regardless of ° .

educatl@na= level. o : _ -

Ergceedure '7 . . , - . o .

v . \ . . . ;; . - .

35 mes' Ed carralatlonal th'

B - his study. Each item consi Eed Df two' quegtlcns; QHE ; :

2 to dEQldE whether a correlation existed betweentwo. attributles.of &n obgeft,.

: ¢e.g., between the size of mice and. the color of their tail). -The. second asked
the student to choose a justification, from among five, that explained'their
answer, The most™common ges?ﬂnsestwefé‘chasan for further study.._

N

\f L : v o - 250
Ric | . | do
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s r*~Th ee’cgmmOn error patternsvwege ér'
”f’“'similar ‘pattérns-déescribed-by “Adi;-et-a

open response pattern, trends in the data’ support a

pattern. .
“do not use correlational reasoning properly. - However;, reccgnlzlng y the:level..
of reascning a studeng is using, and” leading hlmftoward .adapting’ prggfasélvelv

The data. are not clear on how teachers might encourage. those ‘who'

) ,15TEEﬁdY which retlgct'
:1978) -While -corraboration.of:.

thesAdi, et -al. (1978) findings is Limltedrbecausé TOLT items did not use an
a similar developmental

[ R

more ca,plicated problam Salv1ng Etrateg;es has potentlal for future, reseatghi

S

ER ’ REFERENCE

‘Mathematies, l978 78: 675—683.
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search quéstlgns addressed'
=] kaﬂd submitted to ™ ;

y el ith Ehe pragg:t staff and j¥
: classiflgatlcn of tesaarzh quastla,s;for metaeanalysis as)héll §

After eliminating -one af tha thi:tgan questlons due to insuff1c1Ent , )
empirlcal ‘research, the other twelve'were fECDmblnEdmlﬂtG 5;x*broader categcr %§2’;?
This set.of categories is: presented AT
extant sclénce ‘edusation reséarch.
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fears on ch;ldren from gf%des klndergartén
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. . anot lThase 1nalude aqpulatlonai~:
"f’_chafactérlst;cs, 6231gn c,aractarastlts, ‘type Vattituéé measure;_aﬁd“tipe ‘of
,achlevement measuré. - Deseriptive statistics, multlp&e regression, and analys1s

- to-examine. the corre atlﬂn caefficients extfacted from

e

nary data
ch;ld;an} siall
”Esults yat avail-

Results are 1pcﬂmplé%e at tha 3
Piingi;h:at;e.a strang pos;tlve ;elatlnnshlp faf elaméntary leée
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c;ence Foundat;aﬁ
D, Cr: 2@550

*:_sclen:e educatlon, (3) a Coaperat1VE for Sc;ance Teaching,.dévelopgﬁ

1‘m

ur%ent pllgh . s
it“attention te

miminity ‘outteach
ntation will«i
describ;ng how théSé varlcus fcrmsaﬂﬁ Dutteach apéraﬁé. Among "the type§=af
Dutréach ta bé dlscussed are; @D a’coilabafation bEEWéEﬁ a publlc unlverSLEY

2)"

& university DeParﬁmenﬁ*Gf Science Edutatlcn,Aan& (4) Lhe Qutreach prcgrams o
ra State- Départment bl 1 : . :
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Session B-4 o
THE EFFECT OF I NSTRUCTION USING STUDENTS' PRIOR KNOWLEDGE '
ON CONCEPTUAL CHANGE  °
TlM. G. Hewson
University of the Witwatersand
Johannesburg, 2001 South Africa

One of the factors affgccing students’' lééfning in science is their

Existing kngwledge priar to 1ﬂstfuctiaﬁ ' The atudants' pfiorzknuwledgé
well as an;épﬁs nat yet: pDSSESSEd by Ehﬁ Studéﬂtb;a Th;; study is QDnL;LnEd
primarily with the students' pre- and altcrnative couceptions and with an
instructional strategy tov effect coucgptual chauge frow these cuucepliona (..
scientific concepts. The conceptual change theorics used her. suggestconalt. u§§§¥
under which alternétlve conceptions can be replaced by scientific concepts, e
preconceptions can be differentiated -‘and elaborated,and new concepts can be

integrated with 'the existing concepts

The lustiuctiovual slrategy and wavesr fale oo, L. N
aludeul \pﬂpulaLiQﬁ, namely, black high scheul s.uden s Lo Bout. Af {1 a, ualug
their previously fdentified prior knowledge (precolicepilons and alteiuaiive
conceptions) and Incorporating th. principles for cunceptua: change. The
concepts involved were mass, volume, density, reluitlve deusl.y, and (ite p.a..oa
tulate nature of watter.

e Angl Equél.lullillf.al R ITUEE r ST P - N Ca ot L. asl,. s L.
Spevlial Instructional Ltrate y .ud water.ala noco tiul  roup was taugh, th
same Ggonceépts using a traditfo.al .tratezy a 1 w.teiials A p.e .nd pust-ta

was usad Lo assess th. counceptual change tiat  ceuried {0 (b eapordimental any
control\groups. The tesultas show d s sl uifl uoncly laige luruvemenl i
acquisit?d
mateilals

nof s.tentitic con. gpla a. reaull ol Lh lusty ctlonal =t N ST
hilh ;ﬂpl‘;lLly Jdealt . Lo Ltudeut p i a..d altsiualive LR ll g
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. Session B-5 .
* . INVESTIGATIONS OF MALE-FEMALE DIFFERENCES IN SCIENCE PERFORMANCE:
) LEARNER CHARACTERISTICS OR LEARNER EXPERIENCES?’
Elizabeth K. Stage
“ - N - Marcia C. Linn .
! Steven Pulos
’ University of California, Berkeley
Berkeley, California 94720
' Bev&r’ly Birnes Wayue W. Welch
The Sctace University of New Yoik Uulversity of Minnes. (.
‘ at Sggny Brook Mioueapolis, ninuesota  55...

11794

Receully researchers €Xamlulug Waele fewale dlffcrences
and learntug

ChardgLé;lgLi,g

pertoimance have conslidered learner,

Science perforwaunce meéasure. considered in this symkgajkm lncludg formal

pruélam persistence measures,
that have b.en ﬁxgmingd b,
chnitive and affectlve tactors such as fluid gbllity and
field dependence/indepecdence (tDI),
and attitudes. Tue learniung expericuces that

:easening tasks,
these

pr..cesslug capaclty,
coufidence,

and achievement 1tews.,

E PR

EHLL

The
resesrchers 1ncl.. .
crystallicer abdtic
spatial ability,

have bLe luvesy,, .

by these researchers include fustructional experiences, s ch a. (1) wuamber
and type uf courses taken in math aud science; (2) Cral.ding exp 1tle ces to
minimize wale fewal. difr.re.ces; aud (3) envi.oumental eXperleuncea ate.und
from attitudes and expectations or teschers and peers

L U T S SO S S vaelied B ST ai
adei. . oenc. to ecarly adalthood vhiee pavtic!l ants ar. education. | Lol
glsts at a .ol nee & ucatfion 1:z-.arch od developtie .t ¢ iter who L. e
cullavorat. d vu a .2.les of wathewatl. ol and sclent Il . teas TS RY R :
adolesceance. o of those researchers .11l emphasiz: .ffeciive ,av. 0r: 1
clug perfora wa o chay wapl o ta o wmale Fowle differen co Anutlic O S .t
the .ognitive cor.elat.s associated with peyformance; (t.c third {11 | resent
teaqltls of a vraloldag ot dy slacd oy vedoodng wale Fooale dM0Da. 0. 2 Y
apecllld Lo !

L ‘y il
. Lo e C e at .
st T ! f paru Loy t I | S N TR f [ i f
wa |, ;,n,.agA;;: Aa s e a3 a0 b, sond oL g 1 .l Loat 1. |
related Lo LN SV AT e 1. [T SCR O I o { R i i 1
worin's ot udles oG Uiy 4 s ol T O
PLUBL o, DITE eavaza Lo ve bt bobles o g o vadd Fowan ot w0
will Le o Llly (o 4
il 4
. La A . . B
O tl s aad taaoo R t

walo LTowate J1Ey oa e e

O
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THE DIFFERENCES AMONG SCIENCE AND HUMANITIES MALES AND FEMALES

Dale R. Baker '
‘Rutgers Unlversity
. .New Brunswick, New Jersey 08903 . .
The low number of women in sclence has become a major coneeiru ol scléuce

educators in the last few years. Various p:@grams have been established to
Intrease thelr numbers by providing skills, information, and role models. This
concern has led to the present study.

lhe focus of thle ostudy s (Lo Charaiteatonl 5 ol o ocn Lo v ien o, the
puspees la to ldentafy fuctors which ould Jiscrinluace mong cal s and fzialel
in the numanicies, biotugical,.ud physical aciencves. TLe are.s of .palial
ability, attitude toward science, and rate of maturailon were chosen d4s puasilhl
discriminating vaiiables because previous .escarch v se. difierence. indicate
that n_nals:; are bLettler at 3EﬂL1tjl tasks th.u Female. (Axd\,g:.-t_)y and Jackiio 1974,
and that spati.l abflicy is a fa tor o1 suc.ess in .clence (1all.y, 1573,
Siewankowaki and MHeknlgh,, 19/71) Buys dlsu have o mure Laverable 0t loa,
Loward scieun. e Lian élLla-\bﬁusl;;L“ an: Newleriy (971, luwery l36/) Ka.
wf wat.cativn ccorting L. Bew (197, ls a discrivinatia cliaraciertatld b

inaividuals linked to er:_i,LL-:l .!DillLy fu Liat Eafly maluliung males and L owan
have puvier spatlal atllity tian late ma uring, male. aud tem.les,
Liaglo, 1. [ L [ O [ Y s
oiven tw. "Bd cacl pal lestlin, Seivice upat.ul teasta Add . ca...ov ufiiaa
[y Iy Elni;15 Lug]uL} sulcnce .ubbli;;j nwbbey oI k:;;\fl‘,u;\ avle e Luurse atid oa
short essa, un th.lL feeliugas abua, pUEsuing a caieet iu scle we was o1l o
B . : R SN [ T . .. . IS s s oy [ - . i s i
re Lo Jowdden wnd o he  ge ol ad e et grootn o2 ol L
i . [ SR J S ok i b . [ T T | o e d ‘ 4oL, o )
g, el 5 aw, dial do s-—'tAJL.ll L oables )-‘ha.l,. slEL ., wer ovalkdoy by WL t
able t, p.edict sex Attitude, nan.er of avfevve vour.es  aud spatial ol ity
welg Lh s-‘-l-;i;.L,L LLL,IL, Py MdlL -l,-‘Ll o \ll.ig.l .‘Aallu&u! lns..l N | [ N NI TT R TP T R PR

mg];}fs It laat analy 1o \Aélt-_@; S Qg alat Lol e vhat sttd st L
333Ll§1 L;LI.L,I @ re the xi-xh.l,l(ll-,u-::iliut; srlabiica Lol o TS DY Y | VI
wajoera Gr ., b cuty tds si0w thiat wich .o glou.s L woa o Lo owal. bo it

Fwni;.!. I, (wee., B R S Lywe. Lloovvgtoe ot and pho o) al P T

x A - 3 B i I . ' R i . il fa,

Lo act the Lo st ob T T -2 2 T UPE VO I D . ‘
Loave vocer np caay sl oo, hiaa G e . vl T L S T -
was dlacoul,imed patl.l il w e lace, 1y, frffvanly (p o~ bl 1 h
wa ) oo (U330 o u RO FYTIE DR T ST h;)) Jlthiln che s Lo N
fotr w le. . a0 letua . o oL lat o Glon cpdnlas g 111 Lot Loy e o o0 Lo o
ward owlatl, T T T Y O A T P VN T PR B

4 ) O 1) [ i i

¢ oyobtdlew ol N Leow g e a T U ! i b N S N

Tte 11 + P TR i f i Lo [ S vl . [ s
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for women in that a woman with good spatial ability but a negative attitude
toward science will probably not enter the sciences. Once women are in the
sciences it is not possible to distinguish them from men on the basis of
spatial ability.

&
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COLLEGE PHYSICS, ACHIEVEMENT: DO FEMALES AND MALES DIFFER?

y David Van Harlingen
Rutgers University
L . = : ' New Brunswick, New Jersey 08903

In the lasg decade, continued concern has been expressed vver Lhe swmall
percentage of womeén pursuing careers in the physical sciences. This study
sought to determine whether women, in general, enter an iotrodactory physies
course with the same cognitive skills as men and whether diff:zenuea exist
between the Sekes on prétests ur in course perfoimance.

Bub Jewls weie 2UY atudante Labloag an Lot wdno s, I T ' | P\IASHL.
course at an Eastern state univer.ity. 10s. were sophom.res with 40% or the
students tefug female. Students compleited a pretest ballery asse sing skills
in mathewatics, logie, und spatial operativu..

Maleo utooerwad [ewaleas o [T ‘gA L ok (S [ RV ST . Lo
cpes 1.4 rotacfon.  Fewm les wer. s.periof v tbal =kllls ltere weie
differe.tes un ulL.l medasures

faarsad e o b eVaemony a0 b - [ .
ts. . proble s given fu .hre examia of no. Aare .  utwcu od lemale 1y 0f

001y . “When pL.. Lest \jltt\;ftﬂn 8 wer. wonte.l]l d the ibfoLen

1

queatdi uas (p =
was reduc.d Lo 2.3 4o ation. (p ~ ul).

= B sl aaal 2. indl. .. R v L '
.. a1 wed by & arlety E kills (R-- 33) b de £ 0 viewen, aor luv w .
i= a !thgtig Wly wf  wmachematl s shills (RY = 2.) amuwug he skiila a 1o ton
Lie .. R O TR S PR : R B G- N ' [
Cooduce Cetter ¢ ouose e wlls end thal supp o 4 Lugtaa. o sl A1
Loe 1d the chetens ose ob wauy a Ldl o w problew o svlng culen,
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Session C-1 ' o J
SEX DIFFERENCES gﬁ COLLEGE LEVEL (
GENERAL BIOLOGY
Veronica Mondrinos
Rutgers University
New Brunswick, New Jersey 08903
‘It is well known that women are underrepresented ou wosl levels and in
most fields of science. By the mid 1970's the proportion of woweu in wost
scientific fields had just climbed back to the levels of the 1920's (Briscoe,
1979). Explanatiovns for this situation are varied and fuclude eaxly educationul
biases chat steer wowen away from scien.e and mﬂg? courses aud the albseince of
role mudels in these courses (Joyce and Hull, 1977). The tact that girls race
a defininte cultural bias which acts to deemptasize science ha. beeu frequentl,
documented in the last decade (Buttrun and Brown, 1980). 1. is genccrally
accepted that it isn't "girliah" to like 5gi§h§¢ and perrorm weil in ft
(Buttron and Brown, 1980). Rescarcl dealing wifh the high school le el 1.
that girls generall, score as well aa the boys aud rLepreseant only a =l htly
smaller proportion 1. number c(han (he boya in wost sclence course (Ziobery,
1977) . This however Joes not seem to be the .ase u the college 1. vel where
the few.les iepresend a piopostionate.y _malle:r nemb.r 1. wost s fence cours
Not oualy are they low {u unumbers, they .lsosattalu lower wcoree and le ve Lhe
scl.onces early fn thetyr academic lateecys,
=
Goliess =0 DL 1, PR P T R | .
Le wosthwhile (o study si.ce _any of \ne provioust w ut whea L., gy & uatl
to be discouficrm.d.
| 3 e N . ' . B f L
e a2 v, Jullie Lo v an we g Lo, by L, | L)
students te tad v os .08 Feral = 41, ale=327 Ihey R S e L N
pretests (5AT B.olo_y), the Propositional Logl est (FII) aont o atticude
Leat siulgl,lé the [lest | o v cha uf Lhe sc.calbod l'gg._l,t 3A. Madls nd Veilbia,
scor.s ware obt.ined  rio, to tie .ost testlng .ich zo.slaced 0. a inowlei
pbet tust (<dvau.ed vlanca.at LTuse {a ;.iulug;’;’) and Lo sawme atolt luot
A qu atl, ualie was alsoe vuaed Lo 3 Le wflne the vual [ oyu.fs of LI L o2y
2 flence Caukoen o 0L P T O - TV T OO T B T S SRR SN | S PR
el . . [ . 1 25 . vy . !
Y] P N S Y Lo, e [P TR R S a1 '
v b AL Velbal oo (L ve I Lot wioups R R T L a
Jil ociel L Lhe wao.a Joa L oan .. o ol A0 pel. o Lioghe v [ I al o
The PLLT a0 es wd th w0 L ule wuies ow o he s tod 0 th oy Lot
tia ftl wal Ll tug vl sa U ow Broda re v oo oad o2y P S . vl
T vhe were ad sue [T T = e 1teocubed a0 b o 0t o -
It po Lol Lo caal, o o tha, the teuwsl. Ve %) L. a Lol aa \
o lody o e o dadge s Ban e alens CLoa cha D)
O
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The results indicate that although the females enter the course with
poorer backgrounds (SAT Biology, SAT math) they catch up during the course of
the year, and in some cases surpass the males. It could therefore be argued
that the females have the competencies necessary for success in science but
that they were not tapped in their previous exposures to science courses.

! = . e : REFERENCES
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Session- C-2 .
* ' _PERFORMANCE ASSESSMENT OF ELEMENTARY SCHOOL
. . SCIENCE TEACHERS
Dale 6. ‘Merkle 4

Shippensburg State College
Shippensburg, Pennsylvania 1/257

The major purpose of the project was L0 assess Lhe compeleucies whilch

recent graduates of the college as they teach scleuce and Ly inteirviewing them
concerning their scfence teachiug.

An instrument was develuped fur rtatlag teacher Leliavioe 1o Lol Longs
tency area. Observations were made by college aund scuool distilces repiseutat: ..
The ratings were coded to allow analysis. The wrielatiou between ratings done
by different vbservers ranged rrom .40 (uwoderate) to 78 (substantial).

Iwo competefitles tated well Leloud LLe Gilicea Lhe, were: (f#9) L.
wtillaing of secondary .ources In (eachi.g a.d (#1) the .bilit, tv .orect
and plan wctivities of fustruciioe, that recleco the . eda of studont., the
developmental level of the student., th. develu,.men.al le el of the cocep.
conceptual sclLeme, .nd the materials and equipment available bLxamination

methods to enhance del.,ver iu these perivrmance accas la Lo 1. undertaken an

this acadecic year

Fhe alugle oy dlay b, 00 00 0 P L e i ) -, b
ek ceracdion frowm fo mer wtuden.a.. Uv ¢, 1LLYy QﬁLu@ Lo, Lthe 500 taa .o
co Bacted refused (o twep. rale 1o el atuiy, MJBy L;ua}n; Wer.s g.ven Po. o
pasticlpa.tug. lhe p.olniaty red.on. se wmed Lo Le a lack of confidence tu hel.
scieuce progfan or o aclen & prougt am at ail | aur . fear of belug obas vel,

I

pariicutarly by pe.su.= lioa Jhelrn aciuor 442 i

ALE L g s P - PR | N . Ty L, i b

2) Uhe. o oo lea o 1a tan Lo T T geoe a1l von o el LU as
ap e o L { w oJdat collooo o o Lhi: st or s iewa thiat hig Led hibﬁ 13 ben
clemint a Lok ewlo Lo pret el od by any Lo, i . L, eVal o Le e etind,

;\ALJE\.L B I gt e
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THE PREDICTORS OF SCIENCE TEACHING PERFORMANCE

IN ELEMENTARY SCHOOL TEACHERS

Mildred R. Green
Fordham University
New York, New York 10023

Researchers in science teaching have demonsfratsd that soadent oulenaed
teaching methods have a pusitive effect on learners. In addition, reseatch
in ch&f areas of illSl‘.fuf_LiGIl i’ﬁdi(.é\ﬁé that the amount of classiuv... time that
teachers allocate to a given countent area is rglated to student achievem.nl.
Clearly, the quality of science education hinges on these two areas of teachi..,
perfﬂrmance. The present study investigates proressional and motivaticnal
factors in teachers that are related to thelr cholce of teaching wethod aun.d
their pezsigﬁenge in ;ga;hlné science 1. the «;l;msugm.; achool
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Session C-2
A FACTOR ANALYTIC STUDY OF SECONDARY SCIENCE TEACHER COMPETENCIES
WITHIN WHICH GROWTH IS5 PERCEIVED AS IMPQRTANT BY SCIENCE TEACHERS,
""" SUPERVISORS, AND TEACHER EDUCATORS® -
H. Craig Sipe _
Bruce Tulloch =,
The State UniversitLy ot
New York at Albany
Albany, New York 12222
) Llie prirpoas of Lhiia JDVt:éLléal_.luu (WU WO S ST N2 7 N O T O SR
skill repe.toires were opeiant withing a nationu.l sample ..f sci.nce educato.
as they assessed the relativer lmportance of growth within a selected set of
sclence teacher competencies for ultimate science ceacher elfectiveness 1
was the objective of this atudy to fdeutity, through factor afalyais, tn
underlying constructs which would add clarit, aund paisimony to the inierr. L.
tionships <xisting ameng the sample’'s attribucion. of relat.ve f{wp.rtance of
growth in those competencies to effeciive scleuce teaching. Tie identifi. at

of thouse Lactors operant witlhin the perceptuasl re.ponse dat. obt.ilued would
fa.llitaie botl (he efforts of (he Lteseivive .1 luserviee L achelr <diacatus
and the sclence tea.her effictivensss Lesearcler A secuntaty uvbjectlive of
study was to deierwine tor which fact..ts there e.i.t.d consens.s and dis.gr
among sci.uc. teachers, supervias.is, and teach.: ecducacors coace.uning theic
effeccive sclence teaching, Such a dete.mination would enable the sclence
educatiocn communicy o bett., focus lts effurts L. develup prugtaun. o
sclence education which held jreate. pr.ouwise In fw acting pun Lhe aai,

of scieuce teaching Lo vhe a, houla

] 1 i i s - . R N

d .o assess.ug the/per . d8Tdauve w1 pri ... .« sclon . o 4. Lo
4 dezples, LLetive dawp & wl walal zule we bteachen ll...luinh Low LLu Lo
ficilitated the devel . puent of the Scien each.1r Compet ney Sorting
wms il Subs. yue. L te pllet (esiiug  the lustrumedt was aduini.tered
natf. ..l randoa g.gﬁg;,llggiglﬁ «I acle e L achers, s el viowls, dud e |
educaloer R;;-:lL ullac J;Hfa as tabulatl 4 and zuu je=aat ed Lo Fa., chal sl
cewploylog (e cumputl & pL ogia IMAGEBL G A dInltdal vusyectden o0 the =,
values of the cottelatiGn wat. 1 a sel th prhamal soean 0 of Talt ba L'y w
estige i ed and sotated Ld love.. 2o lle g the wgurtua 0 Lattl o, Ee )
grtodth 3t tew ata aud de Lgiaphl wadabica doad 0g Lo o argullbiena 0 ey,
the =l ve Fa 1.1 VRS \.uélyég.l veder B ot s s o the asas Lol

cunad losd o Laol = lguallon Lwntll 851 vewl. o0 v g st Lllaslod

L -,.
Betse 0 twep I owa of tha a1 8 Lueanh 13 sud b oav ol the tema,
sClevie od atorw P i T S S U S S RO TN T I

and ¢l < ot elhe o Lo [ ST P RS PRGBS S 1. .. [ S W et Lot
Luc.ws 1o dlga Eothe o« oot a. AT V-, PO ST B BT | L S N
faplutL Fae whl 1L hewe do edthe. conaen o vl oula gre wedot arung L |
sducat.. a\l%:agé.n‘l e S T £ O Lved sala 1o Lasprait Canes [ [
thiew for cbfectd.o o1 te vhibg
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O0f the eleven factors generated, two factors ass
variables and nine factors subsumed ¢ompetency growth s
designations were found to correspond to the more a
of competencies specified a priori in earlier studies ,h;la be;ng themseives

..~ more. degcriptive,  and precise. While consensus among the science educator
subsamples was established for the relative importance of most factors to
Effectlue science taazhing, there exist&d dis g eement ln their aLLLi
sphere Qf agienge teacher béhaVlﬁr :lenhﬁ tEﬂLhELE :mphaa;éﬁd élquh 1o
the technical, generlé instructional skills to a greater degree than super isoia
and teacher educators, the latter aubsampl& atiribucing wore Impottance Lo
growth in those cowpetencies which prowote 5!?%8@:1, ;gisulxiti., litecracy.

Furtle: tesecarch {ute the causes unlderlyluy these disparate pesveptions . aid
seem well aduisod.
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Session C-3 ’ T .
ACTIVITIES OF THE NARST RESEARCH :COMMITTEE

5 ad

Arthur L. White ) Claudia Douglas
The Ohio State University Central Michigan Uniwersity
Columbus, Ohie 43210 Mount Pleasant, Michigan 48859

Linda DeTure
kollins College
Winte. Park, Florida s:/09

David J. Harmon
Kanawah County School
Charleston,: West Virginia 2511

This session will be a buview of dbeawaiobh o undee Coassldo o
fur replicacion at separate sites thioughout the country. Specific a.iutws ...
questions regarding design, sampling, measuccwen. , data collection, and dat.
analysis will be discussed. This ses.lou fs a par. of (he developu uL Lotivivioe

of the NsTA NaRS: Reseaich ielwork.
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" . “Session C-4 . E .~ i . -
. i i _ Peter E Pezaro )
. .. The Ohio State University
Columbus, Ohio 43210 _ -

O

An innovative geochemistry curriculum for high schoel chewlstry
students was introduced in Israel in 1978, 'The unit was one of seyerat uvptloual
units designed to augmeunt the chewistiy programme in an attewpt Lﬁék
relevance and applicative nature of the chemistry being taught ino the schivols.

incr.ase the

Uver 50U students paFtlolpacced 1o the Licld teotlag vl vhe winle 5l
f1cant cognftive advances were measared using obje. tive and suort answe. ’
measurcment instruments. Affective chauges were also wmeasured 1o the quuaal
experimental pre-post design.

The silectfue tuatlstnneat o.oe o vle stady v Lt w Vit
ol d ol Turee conce, Ls were us.d, oh mistry, scien. e, ud  eochuewds oy
Seveut:vu scales were u.ed.  The duia were sutjected L. coM.on factor anaiyud
and alx factors were .aeduce SuMimation wi the scales Lthiu cach La tos

enalled the assignment of suliuble coustiuct uaeds whi Lolu Loen Lacdliliacon
Interpretation of the data,

Daveral Lbu, ot o - n=de N N T « he N - A
arodeans did, Ludeed, Jdiiferentiate’ between th Ly = o ncepls whon co0 2l
the iast,uments; (2) .tudents prefe: ed geovnewml .liy o e chewlitey on ail
waj.r couslrucls, aul (3) ‘hemlstiy wnas scored louwer than sulenve w w8t

cwellal.uula Frot theae o ;iull;’, it can be \onzkd luded that this Be wh u;i::LEi
optioy’ (auld ty an logy. uther op o ol cavracorricu.ar’”  Luis s) has the
potential ¢ i pLove =l Jeuts' attdvoud v ward chemlst,
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The research described in this paper forms part of a large-scale Lhree-
year study of Canadian science education being undertaken by tle Science
Council of Canada. Of particular conceru here are the policy statements o,
"curriculum guidellues' established by Provinctal bepaitments of Educati.n
which specifty the nature and direcrion of the science Li\lf-LiL;\Alé tn Cauadia..
schools., 'The comparative analysis of such documents i1s an impo.ta.nt part o.
the Science Council of Canada sctudy.

However, the rc.careh Las wore geticl ol sdgulficanie als. oo e
aun vl )ective and systematic wnalydis e condu.ted, the material: ana the
tazks of its development, aualysis, .ud evaluation ueed Lo be ca: ftully co . .p

tuallced Tuis conceptualisation, (ogeiher with a trawmcwo.k tor Lhe au.lyuis o.

any such .orric..]lun gullhi;:;, form Lhe Eﬁllﬂgaliééblg prudact., uf the itesearch
reported in the pap.r.

Lie s wovareh wmo vl b1 e Lo s L, .l&.!Pt\ f L . i cit.. 1

Bobesvs ant Ruasell (12/79) aad ate ill atra &J .o Munb. Ju v 1, uand

e
Ruagsell (1900), in hich prnilo.:zphie.l analysis 13 used tuy yield theorev: .
yc;ﬁgi;Li\i:énilum whiloh yht;us;)mr;iua Foowm educational practl. may 1.e .'gy'.:iLéﬂ.u.,i‘

examined. Lu thi. rese.reh, twoe yaly es of the o ne@ptl o wuil. Iculum ale
used,, one dra.lug 0 ovriglnatl buc hithert . wopubilohed v Lk of Lhe aulior 0
the ovher oo g;}x,l;:t,lu“ gugl;;;. oy l;gx:hlué [T Tt Eum.l:a,.ljl 1 Di‘jp Theow a. alo

yleld wou =p.ual Jdist octions hi L enable (he . natiucti.n of analyital
frameWurh., wi ol ¢ stiuctures Uowe wf the = [iaweworks 18%acu wstrated Lot
sample anatys.s uani thelrv appti. abiift  as = sed fu the light of this u.=

Y 0 NN ¥ ATTON T

=4 L. [ 1
Ehio o Lo o E I B ' ' Pl ! 2
Chi; é‘ “é -,‘-l\,‘!hr.\,i . (RN

" . i |
Lol L g, ' ‘ o
1950 : ’
X I3
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‘"ee ﬁy enyene engeged ;n eurgieulug plenning.. Iheee ereee 1nelede' A
(ll— -he . fermuletlon Qfx*ObJEEEJ.VéSf CE) the selee‘tion -of leerning experlenceer '

;progrem. Thie enelyeie prev;ded dete thaﬁleneble& this.’ reeeereher te profile T
the preeeee ef eurrleulum aevelepmeet fer each projeet.

&

! 4 ment of etudent preblem=eelv1qg ekllle, end in: progrem eveluetien. ESE was .

Ieaet 1ike Tyler in assessing. the needs of the local eehool grgup end the

individual“student “and lﬂ etudent éValuatlQn; LT T

. Sl ¢ 2, 'Individualized Science. Ihe development of 18 ﬁellowed Tylerne oy,
..~} model most.closely in the-development -of leernlﬂg’obgeetivee,;the ergenleeteon o
* . of learning experieneee, the development of student pfeblem—eblv1ng skills

“t * and positive attitudes in science, and in student.and program .evaluation. IS =
was least like Tyler is eeeeeeing the neede ef the local eeheel greﬂp end the

K*iﬁlelduel’etudent“u

=
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] ,gradé'Ss was g;ven a Piagatian batte:y ésignéd
; tl egpect“tn develapmaﬁtal stages

age—Ssi Ihe séashgrésun'
:tment tima was ane week

A twenty—ltem objecgive cnncapt ‘test was: administgred priar to and R Aéi
ﬁwagain immediately after the inst uctlgnal tfeatmentﬁw~ThE,same lnstrumEﬂt was el

"émphasizing flgural and v'fbal pergeptianal fgrms Prlﬂfiﬁﬂ the 1nstruct1aﬁal
~-aspect- ‘of - thaAstudy : T S R ST A Sreleiiiys ot el e

*“"7*“f7*f”1£ wig “found thraugh analysas of variance that grcups ﬁf Sshad S

:—ﬂn a diffefentlated basis. Hawaver, ﬁhéra was. no: sigﬂiflcant Effect af
trEatmEﬂE différencas aacordad to formal level Ss,'l e, whether or not

they,
- Were gi&en unlts déSlgned for either stage of Ss.. -

A linear detrendlng tachnique was uséd to isolate the .cognitive veracity

. of S8 ‘pérformance ;on. the delayed objective. test. This ‘dependent variable was .
used for its prediction of operations, defined in a Piagetian model. .It was

faund that partiﬂular ‘operations were specific to the stage of ‘development of

~-8s and the mode of 1nstru:t10nal treatment_admlnistated ‘to them.  '

This investlgatian ls a laﬁdmark iﬁ szlence education research in that it
was designed for isolating that operativity of Ss which influences delayed -
memory perfarmancé on an objective .concept test. The conclusion drawn from the
.investigation is that regardless of the differentiated learning treatment modes
offered Ss, their ﬁtfuctural mental operativity has a major role in the measure-

men§ Df delayed concept storage and fetfleval - ) ,




- iﬁmediaﬁé récall

S i

Facilitatian in- delayed fémembtance due to psychgmatric intélllgence was

far fhe words "breast, cloud, one." The 'set of ‘delayed recalls, due to perfdt= ~

‘mance on the earlier objecti%e test,- was Ehe wards.__ﬂbgrn; breast, gemetic, - -
measure; mediuﬁ, radlatlgn, twc " " - e

-~ R ———

_ The LEM model was - analyzed for fétrgactive reccvery, asscciagian learningy
associatdon recall .and fargettiﬂg;- Twelve LTM msdel words ("bemb, die, éxpaSuEE!A
kidney, measure, ong, pEDplé ‘radiation, suffeg two, was,. WEEk") were llnearly o

‘related to the total words'Ss used in the immediate recall. .. Sixteer percent of -
‘the variance in matched assoc&aﬁian, delayed recall of words was explained by
‘their-use in-the immediate reécall. - Between 45 and 99 perceént &f the variance in
delayed’ recall words was. explained by the canonical of 1mmadlate prose reécall -

> words. s Sigﬁlflgant predictions wére made for the words: 'appetite, breast, burn,

cloud, effegt,-expasura, géﬂetlc, kldney lDSS, medlum, particle people, radia-~
tion, suffer, w
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. sEent in adtivitias. wcrkin@;studyiqg chemistryrf;;f,
ffstud’ing, and 1e;sqf : Thay campleﬁéd prefergnca f rms far types c,

%;a hgme Enriroﬁmenc inveﬁtory. The aight set, ,”?trait variablgs and two 5ets‘*
“Qf QpinianJW’fds were used in a disgriminant analysis of - the; final chemistry

] : L)

EEQSE Epln;ﬁns ggé;v,?;=; 
_scriminiatinn o? Eh

enargy situation. Eight analyseg WEIE done fér tha
“e T final chemistry “grade (A, B, C, D) of the.Ss. "Sik 7o
. variables which sigﬂificantly séparatad grade: swarms. The nonﬁsignificant
' discriminators were for the amount of time spent per week in studying aand‘in
leisure- activiti35*miThe ptincipal disériminatar varlab}e was the dogmdtism of -
"the Ss; .50 percent of the course grade. cases were correctly classified by its =
ifungtion.' The. next ‘fost discriminating variable was the IQ.6f°Ss (correctly = = - =
- elassifying 46.3 pEfCent) The major discriminators ‘of the other variable sets.
- .werei (1) - the prafefencg of taking physical education; (2) liking TV.variety ..
'shaws, (3) 1i5tening to classical radio music; (4) the: number af hours/week

o spent reading Ehe newsPaper' and (5) 51bling rank. . e

& .

statements was the word "eoal:™ It correctly classified 41 pércent of the o _
 chemistry grade cases. - The principal spring opinion word, for the energy situ-
++ ation.was "future.' This EUnctian Eurtectly c13551fied &3 percent of the grade

cases.’ : - : S

The principal chemistry course grade discriminataf of the winter opiﬂianf”":?”

T
.s %




e sdme. questlon of the genefalisabil;ty of - this claim.; The—e.
' "egazded as represantatlve af o

théir ége grd _P’lu,

*%égnificant 'disg 1minaﬁars of final Ehemistry gradea in g; i*?‘”ii ;? ; ' 7_?f 
;madératar vafjables, there waré dlffarent rgles of opiﬂions S$ heid Wlth régaré N

:eanst:uctiva éal;dity fnr tbe role gf apinians in Ss gbtainlng a: final grade in _fi

'%i,, chemiSEIy course. _f _ .
. - i N - == 7 - ‘.E - - — i - -
' ' I
L
- L4
15,' : . ® =
o
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EVEﬁ of the 10" 1nventary vst;ables enterad 1nto thé di%grlminant analyses. - 2
-Signifiﬂant discriminant canonical functions g&rrgctly classified from 53t -
84 percent of the grade swarm'memberships.' Discriminability of scienae" d
~.mathematics course: ‘grades differed-in-teérms of -the- activeness-of - music:idterests. - . -
The form of music (tapes, records, etc.) collected was ‘a: slgniflgant diserimi- . °
' nator only in analyses of mathematics grades. On the athe: hand, unique
: discr;minatafs of S\:iem:e grades were .music - practicés, such as type of instru-
.-~ ments Ss.played or the Ss- singing pfefeféﬂﬂ&é- The -abstract reasoning  -ability -
" of Ss was' the principal dlscrlmlnatar, when entered- into the analyses with the
' .music inventory variables. " The reasoning variable impfoved the correct -
,;,_classiflcatlan af grade membarships by up to S 4 percantage paints. L
- BT | L \ .
h The Eﬁﬁclusian was that music: interests and. gractiges of non—academi@
track Ss s;gnifigantly discrimlnate for achievement in scienge. and mathemat;zs.- oo
'~.This discovery indicates that further research should be done ragarding the role~—— ~
af aasthetiés in science and mathematies a:hievemEﬁt.; v R SO




x: ] ,i§:ﬁQun :U51ng llmited set’ aﬁ\pfedlcates )
'CHANGE and CAUSE, ;t is pcssible tgxdescr;be the. meaning af. substan——zg
iye. Etructures ffcm d;szipllnes ‘as” detalled networks. Ef=prapé$Ltlo S .

RfVERIEEEnfEd byuﬂlasslfylﬁg thamé,ﬁgf;; N

.4

N gancépts of a disclp:ine as. tg the lagical rélaticﬂships among 'them. Smith
~(1972)- ‘proposed -a-set~of classification ~schemes "for” ‘doing thi
- networks. . An analyt;c network 'is a set of individual analytic :angepts that-
. have been . abstracted from cancépt al systems to represent the logical features.

;;dlscipliné. v 5%5“* . .

“called ‘analytic =

Lo,

S

of those systems. For’ example, .t variable-valyg netwark .can be used to

*categgrize caqcepts Anvolving the variablés‘ vgriable valuas, and measurement

procedures- for describing physical ijécts, Tgken tggEEHEr a set of analytlc T
netwerks can‘bé used gg descr;be major portlans of sciance dlsclpllne o

L

. == al:-r,‘

. A ;hird way of deszrlb;ng substantlve sﬁructures is tc categorlze X )
propositions as to the ePistemalogigal naturey. Hempel (1952, 1965)‘and Carﬁap ’

{1966) have described several types of propositions included in_science descrip-
:tibﬁs, explanations “and predictionsy facts, hYPOthESES, emplrical laws,
. théoretical assumptions, and bridge prlnclples._ The categories are based on the

types of concepts .they included (empirical or thearesical) and the funection of

‘the’ proposition in.the discipline. By categarislng propositions in these. terms

science eduzazars can better undersﬁand -‘the aplstemalaglc structure of the

e g e
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_.af ‘ex poétf, _
;fgr 'x:posr,facto

Ugérs of tapes will find -that the types gf data ‘that can be prav;ded
include Eomparative data, and original data for mas;er sdagree and doetoral |
. -research, as wall as a rich source far varigus types- gf professional 1nvesti—
':gatloﬁs_ : - . o ‘

o The next decade should see a large incregse in the’ availablllty of data
" that can be.shared amongsiinvestigators for enr;ching the qgality of users and

]

! .prcducer5 Df these research EQEIS.«'

s

!‘-‘?, ",.v
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cumpcnants.=a
e " this interaet;en dg ¥ ;
Zéeio - -both-the -content- -and the: methgdalggies usedi— Surroundlng these 1nte§ag,ian$~
" .are-the’ éxpe¢tatlans'of schools as they reflect’ what éaciety in geneﬁgl’;

expects thesa insﬁltut ns tu agcompllsh.v

This 3Eport then, will examine the use Gf reseafch to. understand
“the sclence. learning context by considering the order ‘of ideas in rese'rch
in science education and the research’ strategigs used-to find science’ .
education's order of ideas. The review “is crgan;sed to. include: Searchiﬂg
the Science. ngfning antaxtﬁaf the Elemantary School Studerit; Searchiﬁg _
the Science- Ledrning Context of the Emerging Adaléscant, Séarthlng the - .‘:'
Science Learning Context of the Adolas:ent- Searching the Science Learn;ng )
. Context- of the Undergraduate Collegian; Searchlng the Context af the
L Science Teazher, Measurement  Instruments for Research in Secience. Educ ti@ﬂ*'
*  .and, Looking Backward to Look Forward. The research within ea h of the _ ‘h‘-_
contexts described is.examined as it focuses on the student i ter, tha ".ai';
teacher filter, the instructlon fllter, or, their interaction.’ LI

. a H N ) v
T ' , Y : S
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THE SELECTIVE FACILITATIVE EFFECTS OF

CONCRETE ORGANIZERS - AND ABSTRACT ORGANIZERS
er

ON %ARGETED ACHLEVEMENT GROUPS' LEARNING

Rationade and Fuipuse *
v o
_ACEQI‘diué Lu SUbswnp o Lo 1wt egulurve oo 0 L. e
highly inclusive and irelatively sfable cwneepta { usabel 1.60) As new lea o
ing occurs, it s processed and categoriced under enlstin, concopos Lul Levoaies
meaniungful oul, t. the eatent Lhal extsting rtelat.d Convepis are oliar
stable in’ the mind of (he leasuer. IFf subs.mptiou (heuiy ca.. be shown Lo

be a credible moder o1 lesinlug, (.0 vhere are =i ndflvant loplicatlo a1
sclence Leaching andg courticulum writiag

i Firwvwlan. raveasllgdlr..,.. For, ol i oL . cir o
(Do e and Cla 5011, 1975) T, e pu. pusen the drteze bt 1Y we an
e :
i e detovrae 01 i . o e eed [

coutent wouly £ .cr.itate 1 arning fo. student. sco.ing e o
above Lhe siath stanione .0 Lhe scisnc,. soollun ol the oAl
but fuil to Facailitate tea uln, Lot st Jdeats =2 wraing L o
bel.w th. f.aurtn staul. =.

Lae do v it 1L canos b R )
coteul woul o T owliltate L oaintag L. svndy Tae g,
below the fou.th stanine o, the s ici.e2 secti. ., of the o4,
but fail (o Faciiftate | arolug Do olodents senrl goan o0

above the sixth stdnin..

R R . ' .o t

ol ve b D blauar o Lp P 1 ) s L Lo [ BTV,
- R . wl Lee baok GJUE wLgan. e ovao ot dal o vody anwora i
the anslia. . aivan o o 1o (A b vl G e ool wvap et ) .
(W97 9 LE;LL:—-QA!.J T Y O U e P T wvd ol voandou (0ow) i P e
L(.;ggzl\!éq_l a proas = 2 Lol i by (k1)

oa f . ' 1
L. 1, Aug)/” [P - | N
tewstaVe ulle 0 Llie | VR o '
elassmates Jor fou Laaa. 0 Lo T . . , |
folluwed L,oan uoan e o [ S S
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Results and Conclusions

T

A one-way ANOVA applied to the exam scores of higher ability Ss
indicated significant differences at the .00l level of confidence. A
Scheffe' test of group comparisons indicated that the AAO group scored
significantly higher than either the CAO or the PI groups (p < .01). The CAO
group scores were not significanly different from the PL group scores.

A one way ANOVA appllied Lo the exam scores 0f luwer abllity 3a ludicated
slgnificant differences at the .0l level of confidence. A Scheffg’ test of
group comparisons fudicated that the CAP group scored sigulficantl, higher
than either the AAU or the ¥l groups (p - .05). The AA0 group Scor.s wele
nof significauntly difterent f.om the Pl giroup scorew ALflley level Ly Lo,
mene interaction effects s.uggest Lhual .dvance organf..is may be factlicative
only for a relatively nariowly defined collection of leainers 1t advance
organlzers are to ald the §ub5umptiéﬁ wf new material, it way (irsL be
necessary tot thew Lo coutorm to the piepatednesa aud Loh. lastl. abilic,
the learncrs. )

PR T T SO Y t i
P TR it i A . . [T T
Mea...ngiul verb & o2 g " ut Suoctaocdl oy . '
$1. 267 7
b e 1. L{ E | t . B i [ i 4

Rec mr:nda.ion fo. Fucil - ome aon Bus d oo oaa 80 1yl ot 52 oaaazs.
E‘-E\;’Lg:f—a‘ »EJI L:luii..luu;l Et—!;“—-é!y%f( 1975 *)!i). A oeb. '
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AND LOCUS OF CONTROL ORIENTATION ON THE MEANINGFUL LEARNLNG
ACHIEVEMENT OF. HIGH SCHOOL B1OLOGY STUDENTS -

Jacqugline D. sSherils
Baltigiore, Maryland 21412
- 3
Meanlongful learniug ae defined Ly bavid Avaabol (lveus 1o, [ T

Liukage of new ideas to extstiug conveple and jlnclples in oa learnefiaw
knowledpe atructure laustructivnal strat.gle. which pla e o a.licit focus
vu the relaticvaships Letveen uew f(dias and cat Lllsh. d tde.a aboald enhanc
meaningful learning. Few Au.ubelian-related studies rave audressed the
mediating effects of tndividual Jdiffcience vailables ooy tusiiuctional seques, .
Luvna ol oontirol orlentaction, the

designed (v enhance meaulugtful leatniuyg
L

egxlent €O wiich fudividuals Pl that R O A T - g.u!;luéﬁul, g Lab e

luck, or powerful others, i. a variabie <hich may h.ove important  chool lear .
effeiis Individials Wit a. toternal twens [ oo nbrud vlicutal,un may ot
tespond . ospecdlfle Cater.al ledinluyg coes Lo oLeadily s subjectia 11l an
externat locus br o al vl outatlon bhie pu.joee oI thira stlad, L EUN
any lutz.actlion cifeot whireh way be pi cul batueen de rtce of con opt 1 rated
ues. of an lost.uction.]l seqienc. and cucus of cont ol il 0l . Clon as seisured
Ly w.autugiul learalug Lol ucore. -

Lhe Jd8al 0 L e o Iy wvrae . . o . s . A
(SN uls were 1ooud wily asaiy od L P beLazl L, 3. . .
Iundividaal suby cs Fi e boodiel ad £o0t e ol o oa ozt L
from siax | Jdiaoa iz scno le wene o lved 1o U, w alyy the oo o
Llol gy eaated tnnali v llonal Lica wenis oo alated of u ., 'y add o1 [
suppleboot, and Jo g v lulitiea supplamaal vhe 1T w1 0w otel cen o I T
was the prz elic oy couceplua  wues and ceP. La,plug ¢ ufCascs 1o L.
caplimontal ato ), aide Lova o vonn ol vas cealaat o threagl, ol L0 o,

(o™

Nowloeki-S5ctrt kiaud scale. Meanl gl 1 leatun.iug chliecvemsn, was ev lua. e,
thavugh thaee Gloe wte L w teots WL (oot pnt Lot aad 1 (o Ulor € o
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Subjects who felt that their lives were controlled by external forces
seemed to have been more responsive to the external 1e§rning cues present in
the experimental instructional sequence than subjects Whg were confident that
their own actions determined academic 5u¢c355. The ant that the interaction
effect was not present with post-test &cores may reflect initial learning

Ew ideas. The six

shock effects precipitawed by recent eﬁpﬁzg}é Lo wmdny 0O
week time period between conpletion of inssructional m%tgtials and adminis

tration of the retentfion test would have reduced this learning sho ok effeuct
without affecting meaningtully learncd concepts. Externhlly oriented temale.
may have been wore Fesponsive to exterial learnilug cues than enternaliy viien

ted males because of svclalization differcuces betieen the s.nes Fartlie:
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inﬁégthe_self! The person with'a positive self concept in science can enter
the science classroom expecting to be successful, and, therefore, act in ways

that will bring about success.

The individual expecting failure will have a

limited number wf alterngtives to chdose from in a problematic situation.

‘ REFERENCES
Gfbmbs; W. and Saygg, DL ludividual Behavio: (2ad od ) How Yush.  lospes and
| Row, 1959 .

Qéu‘.éh,'ﬁ and setle.. B "HKelatloaLhdpa Bocvenn v b ba™ ool o 0 00 0
_Scienue and Their osclaeuce AchieVemeud, Menta, Abtlity ud o ader.”
Journal of Research in Scieuce Teaching, 1976, 15 (6):. 52/-533
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SEX-ROLE STEREOTYPES, INTEREST IN SCIENCE, AND
E

I
RESPONSES OF SLXIH-GRADERS LU sCLENLLI»T/
2

TECHNOLOG1STs ON T.V.'5 "3 1 CONTACQTY
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2. What are the différences between bays and girls in relation to ~.
. responses to same-sex and opposite-sex role models?
AN . - . M

Multivariate analysis of variance was used Lo examine the relatiouship
betweep the independent vaiiables gender and time of testing and the depend
ant variables stereotypes and interest in science for question 1.
Multivariate analysis of variance was used (o eXawine the relationslii,
between the independent variables gender, itime of testing, a
model and the dependent variables responscs Lo rvle models for question 2.

nd sex of . .ol.
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! F) accounted for the greatest portion of variance in
performance; SF was significantly correlated with performance in those units .
‘emphastzing quamtitative-analytic content. (2) Spatial Function was the best R
discriminator between the sexes; the differcnce betlween sexes was significant.
(3) Pseudo-Conservation was found Lo be more highly corielated wicth thuse units S

calling on visual skills than those units calling ‘on lauguage skills.

‘(1) Spatial Function (
n i
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th;—gr_de zinveetige : : mpare
h ' 5eventh grade etudeﬁtsf_ab—,;ﬂ;;”~

-prsﬂomiﬂantly,mlddle—elaes greas pert,,,';', n t '7 _ v
“the-Group *Embedded Figures. ‘Test (ﬁit)ln, et el., 19 ), ‘elassified’ as FI or’ ED S

Ss T Fand - asgigned to-one of’ threé. groups: Students “in Greup T had been tadght to:

,451 cdntralvv3tlables _{n‘three 25-minute sessions, while in“the sixth: ‘grade with an

iwwtfihéﬂruetie 21 method- adepted from Case (1974, '1975) (Treatment T‘AStudente

?_ in Group I ad worked in an epensended mode-without- .feedback. with_ the samé e

~materials .as had Group I for the same-amount of time (Treatment II) ¢ gtudents
*in Grbup ILI"-had not received speelel instruction and setved.ee a post~only .
camparisen group,: (Treatmeﬂt III).  The ‘dame eantreLllng variibles tasks used as
delayed post-tests one year eaflier with Graups ‘I 'and II- ’gge'adminlste:ed'
individually to students. ia: the three seventh-grade groups as retention mgasures

. The tasks Were baﬂdlﬁg,féﬂg (1nhe1det and Pleget,.lBSB), emp (Wellman, }977@,

nd 1evet (adapted frem Breddetmen -1973). t-, "y

077,'7 -
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T K generel llneer models—procedure w1th 51ﬁgle degree of freedem eontraste
wastuseﬁ to analyge ‘ddta- for ‘each retention task. The results of the 2 (treat-
ment) x 2 Qen nitive style) %.2 (time) ANOVA: with repeated measures on the time

that Tfeatment I produced: better retention .over time for both . 4

faztet indlcated
" FD an ‘FI studénts than did. Treatment II.i Treatment II was more effectlve for
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25=m;nute‘seszlons was Euccgssful in téaching
and reta;n the abil;ty tD ccntrnl‘;
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al Qf ‘Research .in Science Teaching, l97' 10(3)
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'Df the Léarnar.? Reviaw of Educat;gnal Research l975 45 59 87

-5 3@1 345

g itive Style and the Acquisitlgn and Transfer of the Ablllty ta
Paper presented at the meeting cf the Natlanal Assag;a—
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4 tie

Witkin, H A., Dltman, P Kﬂ, Raskln; E., and Kafp, S.A.. A ﬂéﬁual far the
Embedded Figures. TESEE. Palo Alto: Consulting Psychologists Press, 1971.
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B t 7 ical REasoningﬁ'
thé strgatures Df thmught ‘and f

‘i claifn
'ilslei;hagﬁ

£ the éf:ars made by a. sample of - 2_5 sub;egts on- -
CPLT), a slxtaen item test Qantalnlng four items

.the structure 6f
and Ehus seems

s

. 7 Errgr analysis lndlcates that 977 of the respanses to, the 'PLT by: thls
———gample’ involve 8 of the-16. passlbli'truth tables. The most cammonly used h .
***Ag*aperation*is the~ conjunetion. “Between 50 and 60% ‘of the answers given from -
~._..zgrade. ] and 8 | St dénts—are in‘’this. categary.”wBy the .ninth .grade, use of: ‘the - . —
“‘eonjuction 1nterpfgzaglén drops to 25-30%, and use of the inclusive dlSjUnEELOH N
' increases to the same level. However, the antlclpated increase ‘in the use of
.. conditional truth tahles (material equivalence and materlal impllaatlcn) dces
. . not- occuriuntil the: llth grade.: B o . . : -

Thesa rasults appear ‘to refute the position taken bnynnls (1975} 'ggd :
support the’ alﬁernatlve suggested ‘by Piaget. Younger subjects are unable to- \*g
understand - the loglc of the: conditional, and substltuta “(and) as a lcglcéj '
connective, - -The: transltlan from this farm of reasoniﬁg to that of the ccnditional
seems to occur between the 21ghth and eleventh grades.. .

This ;ntefval of- trans;i;an iz most exéitlng to sc;ence teachers, since.

it suggests d-time during which SUbJEEtS have the competence to use advanced
logical reasoning, but are not.yet able to suacessfully perform'on standard

- measures. It is ﬁurlng this period of the late junior high school and garly
high schdol that an lnzerventlon to promote loglcal reasoning abllity might be

"mhsE sucsessful . e e
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HE, DEVELOPMENT- OF THE 'ABILITY TO. USE PROPOSITTONAL OPERATORS:

drs devaléps Sequentlally_l It is-
:(CJ) 0perator develops- f;rst

ur pr0posit;0ﬁ ¥

- v § unie A i =Ko ,J; and cgnditianal) ‘as- T .

measgted by the Propa%xt;onal‘Lag;c Test,lPLT) (Enyeart,. lEBD) .Each. test. .- vl
item consisted’ af two 51mple verbal propbsitlgns related by an’ aperatar and .
fnllowad by fauf lnstanceg presanted:in graphia form. Faur varlablés, each ’

U They were lafgenessfsmallnéss, raundness/squa
“***wvstriped/unstrlped“‘*Faur ‘statements’were: dasi

'235, tallad/uﬁtalled, and
_,dﬁfor Eagh aperatar, T

The subjects were 300 students in grades 7=12 from a publ;c-schaol
'systém in New Jersey.x All were. ‘entolledyin a science caurse.i Apprgximatéiyl=
'507% in grades 10-12 were in'the science/math’ track, Thé remaining ssudents;
: were in a language/social .studies, track. . Based on prev1ou5 trends, it.is
. estimated that 90% of the studepts “from this upper—mlddie ‘class system will
: go on to. callege. - = o : : : ; -

. Host §tudents are able to- successfully da “the conjun t

e a very'few of the seventh-and _eighth--grade students (less: than‘,
. “to do either ‘the, EIC OrFCON items: By ninth-grade; the' percentaga of &
students successful on these items is d@ubledﬁ Increases in the. mumbar
students who .are succebsful on the same BIC and CON items are msdé
eleventh-grade. Df the cweLfthsgrade subjects,. 42/ were able to do the BIC
and CON items. . - o SR T

rmcundltianalroperatorg are::l@sely're'g%ed
algg able to do the BIC and the converse was aisa ﬁrue

& o : @

W73 o
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Qrachlevetgne of: their meger-geele er thet t,e eeudlee;
' ' zthet developmental preeee T

*‘SJ Tﬁo inetrumeﬂte ‘Were: - eed to eeeeesqthe ebillty to epply the reeeenlng
iﬂherenﬁ -in- prapee;tienel leg:efm ﬁée gteup«edminletered Prcpeeitlenel~ng1evﬂewreeemm
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_ By the time thldrEﬁ enter Ehe juniar h;gh school thay have*begun to use’”
'"féame af thé'éro:asses assaclated with propositional logic, namely eonjunctive.
ne . During. the time they are in junior high school:

inadequacy of these fgrms of reasoning in certaln_;ﬁr

situatic 'l ' > frequently attempt to :
,=apply7ccndi;igﬁ ';reasaning at~the apprcpr;ate time: - -However; the-fact- that- - -
- the incréase in the. frequegcy of attempts at candltlcnal reasoning is not ' L
‘mirrored by a similat inctease in :ar:ect aﬁpllcatlans suggegts these feasonlng
}prccesses are. st;ll davglaplng. Sy :

&
¥

. _ : L f% : : A
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. sources and columna 3=4 daacrlbing more T
Vw—;w"difficultﬂﬁa laarn abundanaahand deficiency- aymptama).wa -Questions--derived- from .-
the chart (one question from ‘each raw) were paraphrased and randomly aaalgned 1n
a cgunter Ealancad faah;on to aub*graupa af studants WLchln aach group . e

Ttil:mal tasks%bafara axparlmant)aalaa were uaad ‘as auggaated by Hclllday and
Partrldga (1979) and Rlcharda (1579) .

: . was randomly aaalgnad ta fcur éxper;maﬁtal CDndlﬁanS (indapendent varlable‘
*. . instrucéional dlraatlana admlniaﬁarad to students), and then” w1th1n each '

' cand;tlan raﬂdﬁmly aaalgnad to five - traatmant—ﬁontrol aubgraupa [(independent

4en-on varied chart columns using questions). Inatrua=: %
tional dlfaatlona were - varled among the Eollow;ng conditions: (1) a control;
(2) atudanta,pafmlttad ‘to inspect post-test; (3) the/ importance of study quest~
ions was emphasized; and, (4) a combination of. treatments 2.and 3, as recommended’

- by McConkie (1977).. Faauaing attantian was varied- amang subgroups using a: (1)

« - placebo canﬁtél (2) chay quaaciana, (3) ‘chart and column 1-2 quaatlona,
B (4) chart. and: column. 3=47 and (5) chart and columns-2-3-4 quaatlana
aawiSubaaquantlﬁfwa;udangaz' ' hi

~ding to laarnad informat 7<¥

,fpoaEbﬁeaﬁgga;fespcndaaﬁ
olumns 1-2-3-4. =

< . e ®

#




Student Leafﬁing in. Sc;e
(in pregs)

. W, “"Ihe Defln;tiun of-. T st. Items- Al Dgscrlptlv%kx,
3 an,Edu agiaﬂal Research .Journal }93@}}L '

i v "Learnlng Fram Texts. "Iﬁ?Li S. -Shulman (Ed.), | eview JF Research
in Educatlan Itasca, I11. F E.- Peacack Publlshers, 19?7 : 2 '

‘Richggds, J. Ps AdeﬂCt Pasgquestlans in Text: A Critical: Rev;aw of Hethads *2_,;_7i

“and’ Pracesseﬂ ;' ‘Review af Educatlahal Reseafch 1979 49: 181 196,

Wilsen J.J.-and Koran, J. J., Jr.‘"Rev;aw of Research on Hathemagénlc Behavior:

- ImpllEaEIOﬁS for Teaching and Learn;ng 521ence-.' 521enae Edu;atlan, 1976
L 50 391~ QDQ E ) s . , '?j??,— - ;r.
F:Wittro;k, M.C. an:¥ﬁhﬁsd§iné,’A; A. "Instructiopal Psy:hology:'Iﬁ, M. R. Raséﬁ;v .

™ .zweig and L. W. Porter (Eds.), Annual Review af Psvchalagg, Vol 28 Palg
Alto, €alifornia: Annual Rev1ew ‘Ine., 1977 ) :
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faund to be related to a student's. ablllty ‘to -discriminate among the llna
ﬂiagrams andsch0351ng the photographéd tthE-dimEﬂslonal flgufés, whi:h

: :;;Ihe frequency af Qertaiﬂ words used to describe the anazgy crlsis were v~¥fﬁ




rel Dmbiﬁad;at a’ dlstance of D 63 énd,(z)
ig < 0. ' Thus, -a successful,
T \}prSE passageg has‘been accompllshed

ana y:ed thrnugﬁ zlustef analyﬁla methods_ Ihe ;mpllgatlcns er sc;enge educag;g
112 din \thé fav:t; t;hat i;érms specz.flc: to- curriéula may now- be analyzed as obtalned

% Vo . S T
i Yy ey me s e g a y Tee R es e arsRen s R SRR T e o w
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s;ciﬁ af this pefscnal;ty guldas_ S
1 nking process. ~Finally, -linker ‘ability- -~
*er gnality -assessment’s, and. edueatlaﬂal
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“of Qutsi&e in and., 1n51de—out leﬂEE of v1ew, (3) Tllt'ﬂf Cone and Rgpgs,-g"

: "'on of views. offan ‘object undergoing plane rotation;. (4) Person—; _';:_:
on, dealing with phases from, ‘the observer's own o
i ted Model"Phases of the' Mogn, ‘déaling with phases =

from thé v‘ewp01nt of an Ea:zh—bouﬂd observer; ‘and | (6) Top-On' Drawing Phases, -

50 ,Vuslng a top view of the EarthESun—Mbcn -system 51milar to those "_aig

s — =i e R

. msdified scalogfam analys;s 1ndlcaté& that five Df the tasks scaled

in difficulty. When these data were combined with those . of ‘the sixth task
. the following order from thé /least to most - dlfflcult was obtalned‘ Maunzalns ‘
"o . (IGPy), Tilt -of Cone and Rings (IGPg), Mounﬁalns ‘and Stars, Person=Centered

'?’PBESES, Earth-Centered Model Phases, and 'Top-On Drawing Phases. ‘It was’
"contluded that the mental stiuctiires for IGP, and IGPg were necessa:y but not
__suffié}éﬁtffé:'dééiing_withfptébléms abaut phases GE tha ‘Moot :

;.E =3

Chi-square tests were used to test “For gendarrrélated d;ffe:ences in :
s, performapce . on Easkiguﬁs¢ofes, and no- slgnlflcant d;fferemce was- found - for

rﬁimaﬁy task.v Chi=square tests shéwed no s;gnlflcant d;fferances in task

performance for any task between science oriented’ students (who had completed
“20 hcurs or more of math and science caufses) and non-science crlentad
‘studénts. . : (

LB T » : coT
' '*Several eduaatlonal 1mplicatlaﬂ$ can ba ‘drawn from- this reseatch The

majority of . students enrolled in the.general education astronomy courses
- cag%é n?t use_the mental _ sttuctufes _for’ prggectlve _space. _Seventy-three .

L
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3 Wel;hﬁSg;gpea ancess

,stlcs measured by the Edwards fﬁiﬁ;éhlc
L ag- of correlat;on *with

, the person wha,;as educaticnal,goals beyand (buﬁ ]

B inzludlng)zt,e learnlng of :science information’and concepts.. This study indi-
B Eatés you may well be able ‘to have ‘your Eake and eat it tcg.' Students in the
- ' 1ssavary < fmdte, learned as. mu:h content as the control class-

o othin at is traaltlonally sought im a’ college class. - In
;'E’additlan, the discovery cllmate faﬁ;lizatéd the develomeﬂt of science process °
’“}skllls which were Slgﬁlflcaﬂtly better than the cantrai class.

G REFERENCE P2

!!'Shymansky, J. A-: Penﬂle J. E., and Kyle, W. C., Jr. "How do* Science Labor- fr;{
‘atory Assistapts Teach?" jouznéi;gf,GQl;Eggfsgieﬁge’TEa;hing, 1979, 9 @): -
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Prselmlnsry survsy sanductsd smcngss;;hys1ss tssshsrs iﬁ Israel it
at most of -them emphasize’ mainly’ csgnlt;vs skills and neglect the
“*laboratory>skills. ~This is true.for their teaching and conse-,

:qusntly'slss for‘tﬁslr assessment, even thuugh tbs Work in the lsborstsry is

dsvslop snd vslidats an

Aftsr some: 1ﬁ1;1s1 trsinlng; gps tsschsrs prscﬁlssd the use of this
instrumsnt in their own classrooms for about four mopths. They then used it
to'rassess the ps:fsrmsﬂss‘gf the ssms two students., Flﬂally, an attitude

"qussgisnnslrs wss sdmlnlstsrsd to as sess_ tsachsrs splnlsns with 4;

m

sf student psrfarmsnsss in

gard to the
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L Tt was also found:
toward the ‘use of suah a
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B nating aiong them.ﬂ
’fespeciflcally, might fulfill a
inﬂluding

Thé use: ﬁf the start, in general
numbe
(1) developing ‘an ﬂparati
. 1(2) diagnoslng problems-in curriculum development or implementatlgn,
,%rationallzlng differences.in’ treatment. groups in- edugational

(4) monitorlng the effect of teacher- educatlon Effarts.!

(3)

and ﬁhe 1PVT
.of ‘evaluatioh needs in- SClEnEE educatia,
al definition of constructs (1 e, ,-ingi

experiménts; 'a
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,'l;he high schgdl
. aevaloped for- the‘

TH of . these trends, what ‘are - ghg m‘
ﬁ:wthé Arabic Pilot Project. for Teachl" ¢
. in_the: Arab Countrles?_.

”: 7ﬁhat aré'

‘ S are taught L rabic Pllat Pro;ect'as , -
S e or compared - to- studenis taught phys;gs by way - -of-a prev1§u51y T =
.’developed (tradltlanal) physlcs program? - - o . "
ngﬁedufés:.i!.;;' e . . L ) ; - -

foor T : FERE S T

The flrsz stgp in the ;nvéstlgatlan involved an exam;natlon of:

'internatignal and regioﬂal trends in the develcpment of ."new" physics :
curricula durlﬂg the second half ' tcentury (since 1957). From
this examination, the- most 1mpm : » - identified and/incorporated- =
into ‘the. Arabic Ellat Prcject fgr Teaching Phy31cs in High Schools in the .
- AT Cauntrles _qu Ehese unlts,_"Mntlén" W%s evaluated in terms of the
aextent t 5T '

physics.4dt the h;gh schocl 1eve1. Fram 97 578 ténth gradé studEn
1190 students were ‘randomly identified and randomly assigﬁed to expéx

., and control:groups =580 stud s/group. . (The two groups were found not to

pe " significantly différent in -age and ‘sex). The physics geacher in each .
schacl taught both Expeflmantal and :ontfal %roups_ ! o :

R ol

"’é

et - COMt O Lt T tMEN L ccnslsteduafﬁtaachlngwselecteﬂ~un;ts from-the—-
tradltlonal physics course and the EXPEflmEHEal treatment. consisted of teach—
ing phy51cs from a unit on "™Motion""which had been develaped for the 'Arabic
Pilot Pfoject. Utlllzlng objective achievement tests for which: tella—
bility and validity had been established, students in control and Exper;mental

ST [ P

e 90 .




re aré’ no 51gn1f1cant dlff rences betw%gn female
Ql sub;ects aﬂdafemaleﬁéKPEflmental S bjE{tS in terms

x“ ;..1\- - A

Results- and Conclu51a S O T TR UV A - o .
D T e e e S
Each '6f .the above null ’gpathases Were regected (p'< Dl) and the L.

. _\_}_,

advanzage was;;n each case in favor of the expé%lmEntal group. From these
flndlngs 1t ‘can be csnﬂluded that Ehe "ﬂatlan" gmit Erom Ehe Arablﬁ PllGE was

_fElanal) curflculum. StudenEs gsta whaLaf malé studeﬁts takan separately,‘ané

. femalé-subjects taEEﬁ sePafaEely achieved higher levels ol knowledge, compre-
hens;ang andféppllcatlan Df knawledge 335521ated with the new (exaer;mental)
imer : ...Jfurther= .. |

‘-mare, these same gnguplngs Df stﬁdénts achlevad h ghéfAlevels Df achievemént
on the objectives of the old (gradltlcnal) CqulEulﬁm ife Esught phvs;cs by

way of the new (experimental): cufflzulum. . S
3 {
v, M 7 = 3 L
) - 091

Q

ERIC

Aruitoxt provided by Eic:



= » . = - ’ B ‘

ERIC

Aruitoxt provided by Eic:



= . 5 =

<'.:- 4!-ﬁ : = ’ x : '] = B ) ) Ed gl
Sessian F 5 ' ' '
A L TREND. 'ANALYSIS USING MICROCOMPUZERS
. IR - Caﬂ s Bérger ‘
3 The University of Michigan e v
- Ann Arbor, Michigan 48109
_ g, @ ) . - i
i » .7 This session will demonstrate how wmicrocowputers can be used Lo
analyze trends using multiple regiession, polynemial regiession, and
exponential regression to fit wodels to duta. Varivus techuiques to
display ipfurmation'will Le presented. .@Manda on demonstrations will
be carried out using microcomputers. Program listings and duvcumentas ton
for Pet and Apple ml.ggm_umputr:ra will be mah\c available to workshop
. participantes . e
/
i
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THE INFLUENCE OF VOLUNTARY DIAGNOSTIC TESTING ON THE
EVEMENT OF UNLVERSILTY S N )

SCIENCE ACHI TUDENTS

Wenda J. Adams
University of North Carolina,
) at Chapel Hill
Chapel Hill, North Caroltua 2/51a

-
Rusasell H Yoan,
Edwin A n.lseth
Uuiversity of Georgi.
Athens, Geurgla 3060.
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university students, aud Lo exawmin. the reldtivnsilp boty en acla te,
characteristics and parcicijation f.. the voluatary diaguosis [he o
Tesearch yuestiouns provided the £.cu. fo. Lhilas aluiy.

1 L T 1 N T 1 T S T

fn oluntary diagu stic/pres 1 tav. Ceat.., wvhe.
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Vst a2 atlwuulgll .o owXilst oo .
vele .t motivatlon, or ac.derse cocooad L0 v s
voluntuty use of d.aguiostic/pL aovipi D Lot
Lo wwabluy ol partictipaciocn ba vel. . .
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X; = Diagnostic/prescriptive tests voluntarily taken on secund
] : : .
examination topics;
' i1
Uy = BSecond summative crawlnalion .. pPLOLeli oy atheala,
meiosis, aud genetics;
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Session G-1 .
’ THE INFLUENCE OF VOLUNTARY DIAGNOSTIC TESTING ON ?HE SCLENCE
ACHIEVEMENT UF UNIVERSITY STUDENTS: A REPLICATED sTUDY
Russell H. Yeany -
Edwin A. Helseth
University of .Georgla
Athens, Ceorgla 3060:
Wenlas Adaio
Ualvessity or north CLu.ools.
at Chapel Hill
Lhapel Hill, North caruvlina 274 .
e puiy..a.. [ thia Study was Lo copddbate o iy
b, b Carolinae Stegte Undvorality whioh thvestigat Jd the elficutdv nons o1
diasu.;LiL;/yLi_l.s,Lj.l:Ll\lr:- ;y:’-L;’m Ll iﬂi,_'fgig-‘;_tlug' Lhe wlenoe achtevemeune of
\;Lii\l:;f.:xi[_y students and examinad e telatfon lxile Lbetluewen solectaed stoda
characteri.tics and par.icipatio. in voluntary i gauvsis The folloauing
research quésti.ns , rovided the f.cu. of both (he North o .ollia study a
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+ X, = Diagnositc/prescriptive tests voluntarily taken on first
' examination topics; )
0s = First summative examipation on:'basic and organic chemistry,
and cellular structure, and division,
r
. X, = Diagnostic/prescriptive tests voluuntarily-taken oun sccund
) examination topics;
QE = Becound ;-uum;r;\,LLv:: eaaswminatllon oo opagteln aynthest.
and aufwal develupment;
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. The impravément of postsecondary science instruction and the resultant
learning outcomes require continual attention. DMore developmegtal .and
research efforts should be applied in this area. Some attention should also
be given to ensure that studegts of varying entry skills and abilicies are

provided with means of improving these skills and abilities. There is a pussi

O

bility that solving problems similar to those in a science uult could ostimulate
the development of these skills. Also., when the piimary purposce of fastruction
is to aid the learning of a particular set of concepts oy skills (e g.,
genetics), pedagugical methods designed to help dvercome Jdeflicient stoadon
eutry skills (e.g., Jloglcal thiunkiung) =noutd Le cupluye.d lu thils oo, oo
abstract and more councrete cxamples may be nced.d by som: _tudents
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Lawson, A. E., "The Development and Validation of a Classroom Test of Formal
Reasoning." Journal of Research in Science Teaching, 1978, 15, 11-24. .

Tobin, K, amédLapie, W., "The Development and Validation of a Pencil aud Paper
Test of Logical Thinking." unpublished paper, the Univeisitly of veorgila
at Athens, 1979.: : :
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ten (30.3%) were

Two Group 2 Ss (16.1% ) were cl assified as c
classified as transitional, and, 21 (63.6%) were clas: ed as formal -on the
post-test. The overall Croup 2 mean scoré of 11.34 was slightly lower than
the Group 1 mean of 12.31 suggesting that Group l's taking the pre test
slightly 1mpra\féd their pust-test performance.

Data indicated that weuspesclfle tiansler ol tialulug dra o0 oo
Uverall gaius in gencral {ntelligence also Jdid not vecur, Corteladlone
between the three predicior variabiles. (1) pesfurwmance du the Raven
(2) pre test levkl of coguitlve develogwent, and (3) degice of tielda jong
Eifild_iudf;‘pi,u\iéug.’!dl-ti pust '-Lt;*k.L_ lc:\!;l ot L,\éui;.i\le_ Jevelo meal weie LU, )
and .15 respectively. Llhe coefficients fo. the resp.ctive variatles uith (ne
post-test pencil-pape. i,LE;mS'(ijf formal reasovnlug were /0 4o, aud .29
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Thé ptesent

nt
_:3In the camparisan Df tha Gegrgla Samplé with the national sample on SElEﬂtéd
' sgien;e items,” the scores of the Georgia samplé were sigﬁiflcantly different
;the natianal sample on. sixty percent of’ the@items.f Results of t-tests
N s were significant (p < .05) for gendar, race, school”
;zﬂlsystem size at all-thre ,gradé levels téstéd and for geographic 1acat10n af

*
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,_'prcximately ZODD students evenly distributed from, grade six‘(nnw a’

‘of many .of Utah's,midd: hools). thr ' les twelve.were - quegtloned
1 ~and’ 940" boys.: 6 were anrolléd in urban v
753 in suburban, and 498 in. rural schccls. :

All ‘tudents'campleted a twa page quesﬁicnnaire. Tn avoid influencing / o
r.résponses- students-were-directed-to- think-of-and-then-"list- five — -~~~
.science'suhgects whlch you would ‘most: like" to study inschool, in order of ‘
pfeference. Demographic infgrmatlon regarding school attended, grade in - & -

. _school, and gender ‘were also obtained. The data callected were analyzad using

ff:égUéncytables and ch;’square analysis.,i?f w0

LI

Findin s,3'a

-téfafences were gompared \
fal schoals. Thé study of, zoolegy and the human R
subjects most prefered by both sexes. in ali grades and s

1e, ;ysics,ranked abogc midway fn a list cf ElEVEﬂ generalised ) _
SGEVEFES bygurban students, decreased in 'the preferences of ‘suburban students, .

-and “decreased even more in. rural . schools. The study of botany was more:
“preferred by suburban and rurdl students than by the urbaﬁ students.
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wis at the state or dlSEIlEE levels.-

’,;ch) Liféiscléﬁﬂe‘ (3)4E3rthAS:ienge"and-

(4) Integratéa TDplES

Ateas af strength and’ wéakness

wer'e. determlned based upon detalled
Aof the. actual scores to pradetermlﬂed mln;mal and’

,The results p01ﬂted out Ehat stgdénts perfcrmanze?

furfﬁéf'-reflne th 'nstrumént for usefin additlanal needs asse%sment éffarts

'Two strategies to be employed by school -

“distflcts as a fallaw=up Qf the staﬁaw1de needs assessment .are CUffEﬂtly
: vaiiable.‘” :

”i:; ." DS\E . ’ .;




v he- subjects-of th;s study;were EG§ high~s 1001 5 5
~in Gentral andSogﬁhCEnéral Indiana, Students (Who weré r_ndomly assigned -to :
. “onie"of the four' teaching strategies within each classroom) used programmed =~ & 7

A~n~bnaklets_tabstudyMEhe~malekganc2pt¢~thé gas~1aws,~st01ch1mmetry, andgmﬁlarlt

—_within two weeks af each unlt, and thegACS NSTA Examiﬁat;cn in ngh Schaal
Ehemistry admlnlstered a; the énd of ‘the year. :

. S udents‘ aptlﬁudes were’ measuxed at the beg;nﬂlng af the schaal year
' using a: verbal*v1sual preference scale déVEleEd by Pavio (1971), the
Mathematics Anxiety Rating Scale, and a modified form of a praportlcnallty test
”5“developed by Staver.v Data. were analysed uslng ; multlpla 11near rngéSElDﬂ :

. ) ed that mathematlcs anx ety ig tlvgly corrée- .

# lated with science achievement.. Results also indicated ‘that problem sol¥ing -
’ahixlty in chemistry is. depéndent on’ students proportiaﬁai reascﬁlﬁg ablllty
Students' visual and verbal- pteference had only one significant: EffEEE on.
ptoblem solving in general with visual ‘students pEfﬁgfmlng better on the

molarity lmmedlate post test. ) L " -
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. “Each éxércise ﬂantalne san’ 1ntroductlon, abjactives, pracadur
~~=-a-data-sheet for: ‘the” regordlng ofrelevant information. Evaluatlcﬁ af*:ﬁ"
' learning taok place on -a weekly basis by means of qu;zzés at thé ccnclus;cn of
‘each experiment. - ‘A teacher assistant lQEatEd in an adjoining room, hiréd.
specifically for this- purpose, ‘was in charge of testing. Students in the
- mastery’ gfaupfhad the option of taking as many as three parallel quizzes for -
each experiment to’ reach or exceed the SD/ criterion level. The students in
. the control graup were allowed th take only one qu1g far each experlment '

Ac uter prcgram d ;laped for Lhis study‘énabled the ;nvastlgatot to
closely mOﬁltar the evaluat;cn prEESS by determining the following data for
~eaéh 1aboratofy exercise: (l) Subkoviak reliability coefftcients for each of
" the-16-parallel-quizzes;(2)~percentage of students reaching mastery; and’ (3)
group means ‘and standard deviations for both A and B level mastery and non- '
mastery students. Additionally, figures were generated to show percentages of
A and B léVél students who avalled themselves of the seggnd and third quiz.
Summat;ve laboratary practlcal examinations were given to all students
in January and again in June. ' An analysis of covariance, using the DAT
—---combined-score-of-Verbal-Reasoning~and-Numerical—Ability-as -the~concommitant """
variable, was performed to analyze the results of both examinations. A

ot
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s udy two Speclflc qﬁSﬁTlt
jtéacher hehaVLQraL pattarns ln thése ;tuat;ﬂns aﬂd 1ﬁ

. ; Dur;ng 1965=72 act1vit1es of Pra;ect 'LEO facusa& on develaping aﬂd
validating the parameﬁars of what ‘has come to be referred to as "student- B

- struttured. leaznlng in seience" (SSLS) strategies, defined in terms of. speclflg
'fteacher behaviors, During thls same- pEind field studies revealed that:
SQlEﬂEE is most often taught via-highly directive teacher behavior patterns.
This pattern was. also defined “in terms of speclflc teacher bahav1afs and has
ified as '"teachet-structured” learning in sciénce" (TSLS): . Sirice
itory studies have been ‘conducted with over 1000 students.and 4D
hrough teacher t;'lﬂ;ng ‘and. gnntlﬂucus teacher observation,

- ‘teacher Behavioral pattérns” ave been malntaiﬂed within the parametets of the
" " quantitative definitions’ of TSLS and -SSLS. Various dependent: variables. have

been studied--including student behav1ar, student achievement, attitude toward:
science, locus of control, creativity, disruptiveness, confldence, problem
solving ability, motivation,, critical thinking, abstract réasoning,and others. -
' Other indepéndent variables~have ‘included time-of- =day., sex, ethnicity,
cognitive level, etc. The 1977- 80 studies which have not been presgntéd or
published" previously focus on science teaching stratégles and learning out-

—rcomes=fordisruptive elementary sc€hool children and on more fefined appllca—'{'"
tion of the SSLS teacher behavioral pattezn in secondary school science

131

classrooms.

115,




f“;-chianaa eduﬂaturs whé w1shﬂta make scienze learning equally avallablé tn bath
- black. and whlte students: of both sexes should -implement a consistent SSLS-
st'atégy_ “Those who wish to maximize abstract reasoning and critlcal thinking
uld: use~aneESLSAstrategyfin—whl h= higher order#questluns~are~emphasized —

Further stu y is needad:to identify the mcre 5pecific aspects “of SSLS and _
ISLS which may be assaciated with the varying outcomes of the two strategies. .
Dthar strategles shguld be quantltatlvely defined and studied in the fashion
= Langltudinal ‘studies should, be- 2arfied out.ima .
varlety ‘of dlffgrent schacl settings. . Teacher and student: preferences. and
personality types should bhe studied as ‘they relate to instructional strategy. .

. Various strategies to assist 1n .the "survival" of. the SSLS teacher behavieral -
pattern shauld be stud;ed iﬂ nnrmal" schuol envi:anments. L P AN

_ - S . B ————r 2
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Gne class was taughtvusingiajmajarity of highér ‘level qué
_ana’ :'-evaluatian andraifecgive) while t

1earnigg ip_"
quéstion" '

"_ System of Science" and Ennwiedgé qﬂestinns were defiﬁed in-terms of - Blgam 5~;

‘Taxonomy of . . Educational Objectives as were questions. at the’ levels of

i cdﬁpféhenslon applicsgiah;uénalysis,’syntheses, and-#évaluagion. AEEEEEiVE;"i= &

I questions were defined in terms

Questiﬁn iﬂventnrf.".

“Davis__and Tlnsley s “Té her—Pupll

Thé studY ‘was danducted fﬂ: 2& weeks with 54 tenth—, eleventhﬁ and i ;‘u;:§;

twalfthsgrade students enrolled . in high school chemistry. Both verbal and
non-verbal student .and ‘teacher behaviors were codéd using Matthews (1977)
“revised SCAS. Gategnries. " The *Watson=Glaser Critical’ Thinking “Appraisal was;g_veuw
‘.used with form ZM-as 4 pre-test .and form YM as a post~ test.. The Abstract - =~
Reasoning Test of thé Influential Atgitude Tést was used with form S as. -a

pre—tgst aﬂd Eofm>T as a pﬂst—tast.
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Vstudents in the sample,. the high achieving students were less likely-to u

rcarfelated pa”

: *hlgh SEhGDl students shQWEd that althaugh:fm_"
more time—cansumlng, a cllnical Lntetv1gw yielded more ipformat;an about the
origins of misggngeptians than a nequésﬁ‘fgr written infarmatibn abaut the 3

o .o . : . B . - P

Be o w o=
L

A final. instru@ant, ‘the Trembath Test of Sp;enﬁiflc Mlscancepticns(TISM)

'-cénsiscing of: 15 Erue{false,ltems, 15 mplﬁlple CthEE items, and 6 brléf

3 students.;

.Jg,_g*" L

liability. The. @alldity '
by the_;udggmgnts of a

=

5.

i

. *,Q’#&
ults from Eha administraﬁioﬁ Qf the TTSM showed that, for thé QDl,EgE\ :

M

the optiom "I do .not know" than:the:lower achieving.. A ﬂl%gical interviey
techﬂique‘gevéalgd the gfigln QE‘VSTLV_‘ 'the_misaéncepﬁiaﬂs that vere.
detected. THe el rs of: -t
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. ;SessianiH53 "’ e
.- - i,! THE CDWPARATIVE EFFECTS OF CDNCRUENT AND INCDNGRUEVT
h TEACHER VERBAL EEHAVIDR ON HIGHER LEVEL
. LEARNING OUTCOMES “OF SECONDARY BIOLOGY STUDENTS DURING
oo DISCDVERYCTNQUIRY LABORATORTIES

. James A. ‘Botti
H. Seymour Fowler
Pennsylvania State University
University Park, Pennsylvania 16802

The purpose of this study was Lu evaluate whether congrucicy o
incongruency between a teacher's incended discovery/dnquiry labura.cory
instructional strategy and his actual behaviors used to implement that allalugy
had an Effect on higher level learning by students.

4

Ihe mixed findings of earlier geseaich ou the effucta o laboratoury
instruction on pupil learning and the suspicion thact teachers Ju not, in Lact,
. conduct diECGVEry/ianify Strateglies as intended, en.ouraged Lhis auitlor to
examine téacher's verbal tehavior duiing science laboratory instruction.
Existing studies dppear Lo aveid vé:ifyiug what sorts of fncecactions are
actually occuring under the label of "labo.atory expetieunce." Hence, it
appeared necessary to questlon whether the teacher’'s verbal belavior auriu,
sclence laboratury instruction Is a releva.t vaLidblg when determini.g the

#
effect of science L;bu;ng;y lustiuceion on scudencts' higher level lea.ning

Astde Iicw the gueatlow ol Lupustani e ol wongreeob and {0cotigia. .
instruction, two addscional piobiaus remal..ed. (1) Jid (he carlier rese ..
evaluaie the app.opriate hisher leves learning ..utc.mes, and (2) was the
method ot ev.luating lab.ratury learning appro . tlate fgc ass.asin, that
laafnlusk Consegquenily, this a.udy asse.aed whether staient P;;fu.manb
science p.ojedts can be .n-efcectiv. means t. discri. inate p.eviously un.ct

ted studeat diffvicuces La hlgoner level cogulilve avllitie. celatlve o 1 he
anderstandiug and use o. s.ience ,roces.es. :
Il,w B&Vvant, o [ T S v [ f P T - T . t.

oo batiou of huigh  chosl st doan o Ledo wa to vae. dhzd FLoal oo
h wb uchool wloiugy. Four laws aeo. doids vire esa abll hed and (vo Se.tlo, s
Wale Lreates by an 1. .trucooe ey loylang o ugeu ut lat s atuey « sbal Lol acio
whil. the ctenal luy tu, sectl us aeislyv Jd lace,gt ent babora. .y vl Ll
Lreat.&nt The exp.ttw ttal Jesign was tie Soluw o F oo Guo ¢ boalan
Broups wWe, . Jdev lupeld Fow _toupd cie pie Lested  atag Che 5 leave o Lo
Loventory —ad conwi tewite pie ves U o Loy Gl ALTE o duptlon of
"Allen Atfi.iad T Y Coug boea, aud 1 o ,aht eut Leacher verbal bo b ior
durﬁgs _1—;5J[QELJLV E1=3--ON vets wszaghe . and sabscy ecatly a Lesacd L0 e
ayastemall, analysia o Livw Lo o sucot binga S0 tadaly  orested ab ot

seaslons
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Following twenty-four weeks of experimental instruction, judgements concerning
the effects of contrasting teacher verbal behaviors during the laboratory
segssions were made on the student's performance designing and developihg
science prJECES and measured by: (1) the éﬁience Project Evaluation Criteria;

(2) Welch s Scilence P?DQESS Inventory; and (3) the Allison Adaption of the
"Allen Attltude Scale.

A two-way analysis of variance was emploved for the aualyalh thraatm&nta
and type of pre-tests on the Science Process [nventory and the Allison

Adaption of the "Allen Aftitude Scale” post-test scores; and a two-wav analysis

of vdariance with fepeated measures was used for the analysis of gain s.ores
in prE*test and pDSE test tesulgs uf the Sciengg Process Inventory and the

Flnallyi the null hyppothesls

caﬁééfning pupil peffgfmanze on science prjE;L: was tested using an indepen

dent sample t-test fur the analysis ot the Scieu.e Pioject bvaluaifon scures

The follgwing findiugs are reported (p >~ 03): £1) (he subj)ects.
regardless of the teacher laboraitory verb.al (reatmeac, did st differ .o
tiﬁally in mean score perfuormance on undersiaunding sci.uce as weasared by

Welch's Sclence Pfaceas Inventory or on scientific attitud. s a8 measur. d |

Allen Attitude . b;alﬁ B (2) The co.gL.eut trealment subjects warned ;ignigi

Qantly hlgh&f mean Scouies lu &ué“ltivﬁ at.llities ¢ lative ., the u.derstaud,

Cfiigg a than did (he iug@né‘uaut treatment 5ubjﬁgtg,
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Session H-3 : , p3

EFF’CTS OF CURRICULA ON SEARCH BEHAVIORS
g@ MODELED BY SCIENCE TEACHERS

L

Ca s L . ,John T. Wilson

‘s University of Iowa
Towa City, Iowa 52242
During science instruction, students perform search behaviors as a means
to- find and interpert significant information. These search behaviors are
often acquired by observing others model the'behaviors in reponse to teacher
questions or directions. However, the behaviors modeled 1n any particular
sclence activity were hypothesized to be determined by the currtculum material
and plan of instruction. Hence, 25 teachers meeting qualiiy criteria were
selected for each of three different science curricula--ESS, S5CIS, aud SAPA.
Audiotape recordings of science instruction were made thréughuut the school
year. Double repeated random sampling from these tapes provided the profiles
of teaching skills for each curricula. The diffe;ances in skills ma.ched
expectations described In the currvicul.w wacterials. It HQuld be vcxpected thic..
that students In each .f the curricula would be exp..ed Lo dicfe.ent wmodels

of search behavior.
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A CAgE STUDY EXAMPLE OF A BEGINNING TEACHERS'S USE OF
CURRICULUM MATERIALS AND THE POTENTIAL OUTCOMES FOR STUDENTS

il

‘Brent Kilbourn
The Ontario Institute for
Studies in Eduygation
. ' Toronto, Ontario Camfada M55 1V6

This paper p:e;enc; an gxample uf a baélnnlng ;each:;'a uu;lltiLdl use

The paper falat the Ladghef s béhéVlQL nd p@t;ﬁtial outcomes for ;tudéuLa
to such aituatiﬂudl facturs as the Lid;hpi s stage of Lrofesslounnl developueur,
the text this teacher was rzquired to use, teaching s.yle, and the character
istics of the general-level, grade nine bilology class. This paper shows the
interplay between substantive content issues in the dis.ipline of Liology and
more strictly pedagogical issues relacing to the teacher's funtcutigns and
performance iu order to muke a more genef.l ,oint concerailug fn-servi.e toaon

education. It is argued that vne ftunctdon f dnfssivice education would be
to help tew hé.a Jevélup awareues. and shitl . oncerniuy the approp.late
modification of ~urrticulum materilais I'be d.ta fur the pap.i cowe from (i

author's thr.e wonth involvement witn .he (each.r u.ing the s.rate,les .ud

technijues of .linical supervisi.n,

kra ok
Loaoad ‘:’“!, i N T . | L P T ey
in Sei.ng Lu:_.tu]nl i: BN Light: Eos yn bbb Lt l.rgatu
Mu.by, H. 6 Orpgood, 4., aud kussel, 1 , (eds ) To.onto: 0.SE Press, 1 o
b dlammes 8 Uert ullol sl gupesvizte s Specder Methuds fonocle sup o )
wl Teach ts N. York: Ho:t Rinehart aud W;uat,u 1969
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THE CDéNITIVE DEVELOPMENTAL LEVEL OF. ELEMENTARY

SCHOOL STUDENTS IN TRINIDAD AND TOBAGO

~ Pamela Fraser-Abder
University of the West Indes
Saint Augustine, Trinidad

. H. Seymour Fowler
Pennsylvania State Universtty
University Park, Pennsylvania_ 16902

-

The purpose of the present study was to luvestigate Lhe €Ognitl..
developmental level of. Elementary School students in Trinidad and Tobay

The rsubjet;t;a included 6686 students randowly selected from Lhe various
school types, localities, aud cultural, social and racial backgrounda in
Trinidad and Tobago. The age range was from 5 Lo 15 years.

lThe Luveatlgatlon tavelved vuly o poat Lest thie Guan vyt o da oo da
MailLewatics and Science Programm. (CSu8, at bkuglana s Cuelsea Cuile e, Ceutre
for Sclence Edu.atiovn, tas develuped a act . f class tushs calied Scieu e
Reasoning Tasks for as.essing the comitive lovel oo puplils. Op.rationat i...
No. 1 used in tuhis study has teen recommend.d for us. with ¢lumentary stuients

Colld Lok 1 o o adedolet@Ted 0 o b Lo, b 3oL bl Lo
-t.aeuts wi,0 we,e lat.r subjected .o .n iater iesw d.si.nea by Troj. ak (1979,
and based ou Pilag tlau type tashs [ov. a sesslug levels of (ugaltive Jdovelopa
A high cu.relation of 89 wus fou.d L. Ltween the results vt Task I a.d the
Tiojcaln ifntertview; thioiefre, It wa. decidei tu use GS5Ma, lusk 1 L. thas

:st.ud}l based vu the = reaulla

P T T S S U i o . . '

il a, the pr ouper t.vnal 8La av Lthe b nodidlonl Lage o Lo
i tr ae. €. ag. LU follosed Ly some tiuciual uu endlay wiet, a hi, L ropo.. s
in this slage at ags 13 vas fuund Lhie v, el dglage shoved su I wigdae Lo
ap. I vollow d ty oa Jde rea o2 Lo g 15 A sluwliar tr nd vas oo o Lie
Lfa.al, loanal st B E | A T ST T O ad o0 4l =lag =

Iy i l | i i i i Fro

f T i

. ui. VAV, Lo vy Liag o !

wau s oo oatilac L L o 1 oo ul 953 8 R g
sluilel w vre 1o J. la st 1 4 as pooop o fona. o
transfit.oal o0 [ L T S and O 94 ..

Lo Lranalidlsal o0 0 wualk

{



- 2. Although the fundamental validitly of Piapét's classification of
' concept stages has been demonstrated, thg data have revealed - -the
impossibility of limiting the age range of the stages as Plaget
has attempted to do. This fact was apparvent from the complete
coverage of the entire mental and chronological age ranges within
éaeh Dne of the ccncepg Etages

REFERENCE

Trojcak, A. Doris, Science with Children. St.
Company, 1979. ; -
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USING THE INTENSIVE TIME-SERIES DE

ASSESSING LEARNING OF CRUST:

=
<d
[
[ ¥
=
[ac]
i
jo]
2z

- . Vietor J. Mayer
- The Ohio State University
Columbus, Ohio 43210

. Carlos A. Rojas
* :  Colciencias
Bogota, Columbia, South Ameri.a
Early stages in the testing and developuwent wl au Lot cel o Ule. oerd.w
design for use in science classes has been report.d Ly tiayer and :ewis (1979)
and Mayer and Kozlow (1980). The first study fndicated the feasibili ity of

using the design for assessing the efforts of teaching methuds upon student
attitudes toward the science class. The latter found the anticipated learniiy
curve when the design was used to assess changes in kuowlcdge related to the
study of crustal evolution, indicating the design would yield valid a hicve

ment data. Several questiouns raised i. the second stud;, are addressed ia the
onea Lépﬂfﬁéd here. Does ffgquéngy ol Ltestiug affe. t the vdllJiLy wl adhile veme . .
data 1n the design? Can the results of the Mayer and Ko.low stad, be cepiil-
cated, thus adding to ths coufidence iu the desig.'s ubility to yicld valid

A walsaple gboay . Liagie dublervead 4o, & bie Ll L. L Ao h s ' O
19/5) wus modified for intensive classioom .Se. [he un.t on L = Lupl ot
crustul evolution vas wodified fiom that used i. the Maye. a.d K zlow Lu .
and became the lnterveoution of ten days. The L w p ol ge.siaied for ha.
study was ulav modilfcd to tun tion fu d.va g theriny Jurlug (he 1utle. vents
a ten day baseidne peri d [ receding th. iat tveation, and Jdu. fug the ten da
f.lloe  up succzedl g the Al;Lil\f_;iuL,i [ !

1

the Lo lanei s (ao? sludeatay ol . T . .o .
subavan tolumius scho..l p.ovided th. s b] cte ¥ or o the s . dy I = oo
lo each .f four cldssess were rtanloml . wsslgues .0 one ol Ll TR
EL upa Foequenoey group A wa . Lested verp, Jda g oup B oL veany Loaan

dgyi a.., gluip L acdul e =.y &t ath Jda

Lo EEIN

T T T

2 Lhe o . A ..
s b iad. [ S S e o laa i
that one £ Loo Hinge lght happ. [ . O | ; s
bt the Lows voadb g o v aaweld P . i | - oo .
Leal  ug Db G wther aa d Lok I N PR N T
eflfe.t wea e acatt ol e owall oudd R U PR T T
towacrd [ogquent toeat i I thls sho 11 o L, (S P O TR S o
deslzgn o dedll o Lo L T N TS N VN ST O N T |

A
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Trend analyses wére performed on the data from each of the three \
frequency groups. Correlations of achievement data between group
B, grgup'A and group C, and group B and group C were tested for s
No significant differences were observed, A similar analysis was
the attitude data, with similar results. It can be concluded, - the
frequency of testing does not seem to Yead to either positive or neg
trends in series achievement data wher using the intensiye time-serie
developed for tliis and previous studies. Especially SlgnlflganL was the
failure of '"resentful demoralization™ to set in as demonstrated by the lack
of ‘negative correlations in the atritude data and supported by lunterviews with
randomly selected students, ééﬁduéteé at the end of the study.

Data from Poojucan, pgrvup a4 vae tavthie. aoad ea o [T
trends observed in the Mayer ang nozl.w data .ere al:u gb erved in hls Jdat.
The unit on crustal evolutiou was the iundependent vari.ble and achievemoent i..
crustal evolution the criterifon varifable. A time series analyo.ls program (Gle ..
et al.,1975) was performed. A learning cuive during intervention would b
supported by a statistically significant diffiience lu level bLetw. eu baoel 1.,
and intervenii.n Jdata. Such a differenc. was obsei.ed (p =~ 0 I1 the
Vmouentum effect” (Mayc: aud Kozlow, 1980, coutinued iga. g alior o he
cessation of the taterve.tio.--occur.d, theire should e a more hiighl
slgnificant .hange in level between basoline .ud fuliow up. A aln, s..1
change (v 2 0.01) vas obaserved It would appuar  therefore, thao the J
from thi. st.d, aite .ovasistent witi thoSe L[ w the ayer and Ko low  tud
thercby a.ding .oafidence to tie va,idity or chis desig. wh_n atte .ptin,
to monjtor achlevement {u a acleance concept .

KLt KElGES )

' : : SRS : ozt oLt B .
Lo = Mo Fleid 5, 0 5 Chicago: Wana S+ Lo, .. T B
Company, 1979

i.oa, G, v owiti_.. . i R Vv Y TR i . L‘l:_xf;_ el . [ S
ég:{g; @2‘;:,'5{5_;.55553 DIV P9y Couluran re.ss
1975:
. \ ' T . 4 o L y [
Ilie 2.1 s 5. 0gle Ly = Lo dgn " 1y pa T . (o
Lesening  lu/s, 16,7131 1

L L,V I du) s sl i i . s PO '
Be Lg.. 5 3 1 an Iut o / bea oy Lo o o el oaldlo,
Resear Loan Sisen o Lloasta 1B 7.l
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Session H-5
DETERMINING THE POWER é? STATISTICAL TESTS AND SAMPLE
SIZES FOR RESEARCH STUDIES
o Rosalie Grant
R ° Mid-Peninsula High School
g o i Palo Alto, California 94306

Statistical theory provides guidelines for answeis Lu Lwo questions
frequently asked by, a researcher who is designing a study. These questious
are: :

1. How wauy subjecls should be sclected?

2. How can the probability of committing a Type I vi u Lype 11 cirus
be controlled?

The :,:i![.—éLl:it-'iL_‘—él Chlﬁufy from which Lhese yucoet liuio v un be gnewverod Ll Lo
discussed. Participants will then appl, the theo.y t. s.me reseaich c.se

studies.
O Ll Lo waaans C,pfaw, baowpaiwantd ) ab IR U [ S [ T o
wore educationalty harwful then Type I eror . Pactlolpa ts will th refore

learu to consider che cons.quen.es or .oamitti., each error .ype nd decide
which eriur Is potentlally wore hawwtul L£f fucoriect .escar. b con.lusions a. .
appli.d fu (he classroom. Beca.se Type II errors ar. indfiecily coutrollod
through the power of a tes., the cuncep. ot power and how it can be calculate.
for differcut tests will be Jdiscussed lhe Pearson-Hartley (haiis (1951) will
be used to determine the pover of ANOVa tesys and Cohen's charts (1969) will

be used foy other tests, such us A~ aud correlation coefficients Formalae
wiil be provtded tor com uting tue powe of une way through thie ay ANUVA
test. £ r equal .nd [ roportfional o 1l si_es Becad.a of th. tela aun hipa

between puwer aund s.mple size, participants .ll comp.te celt sices which
provide tests with a desited power for sele tad 1{fferan s belween popul..

meauns.

PR T SN TR T P S b sy TR L 1 o
W, Lrdlag o o loavator onl boa I 08 Lawd  fa UL oae a Lo e
Lqéi}’!_if
[P Y
[
t i )
ol i
oot o l ot N i il 1
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NATURALISTIC INQUIRY AND CONVENTIONAL
INQUIRY: AN EVALUATION
Wayne W. Welch

University of Minnesota
Minneapolis, Minuesota 55433
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A MODEL OF CLAES INCLUSION éEVELQ?MENT BASED

RN . -

Jean Sindhikara DR
Rutgers Universicy ' :
Likewood, New Jersey 08701

© The nsture af the transizién to fuéi} operational class fucluslioun

understanding has been the subject of much, research since Piaget's original
descriptions of this concrete level concept. The results of this study SuUggeat
a gradual transition from early incorrect solutious to a sophisticated abstract
understanding of Piaget's class inclusion problem through three major levels.
The levels were described Eallewlng analysis of the kinds of justifications
given to explaid both correct and incorrect answers to the atandard class
inclusion question, Are there more A's or more B's heret? given a set of
objects, B, containing two subsets, A and Al , where A is the larger subset

It was hypothesfzed Lhat the hlud of Juotdlloatidun Lype uaed 1o wapbad,
auswers (0 the standard class Inclusion question reflect.d the kin: of unded
standing a child had about class inclusion and tinat development fn jastificat)
type use thergfore reflected development i. class iuclusion undgrséunding.
Three types dﬁfjustlficatlgﬂs emerged frum an analysis of all those given co
gﬁplaln answers. The three types were called spatdal/. ounting, additicn, aund
sets.’ DevelppﬂEﬁF in justification type use in the order spaiiﬁlféounting,
additlion, and then =sets was hypothesized Lo wocur.

Quppoell Lo, Lo b, potlhicalac! kinld LodevelOpawaae o 00 tc s b o Ly
~t.own tha, bu. b 4,8 and clasa snclu 10, task solut.on biliLy I cika,.ed
as justificat] a (y,e was clanged In the vrider s, atial/co.nting, .ddicion,
sets. CLhildreu ..cre .ske) to Jus. if, an.wers .o three cluss Inziualen
quastions.  Aualyses were able to sl a statistically slgulideant cor. . 1...
betwesn th. types of justificaclo.s us.d and the age 0. the subiec. ana also
betweeil the types of justditliatlons wud 5 cvees oo Lwe Jiffgient guonps of

vlass Lf..cluitun tasks

I [ ' . :

Pputt d Ly Lo R N R T A | v .. 1D oy e e .
caw o8 fuclandl o nae  taadd ate  hiladeg ho the ok oL ch WL
of Lercelved o dofile quatlodes of the © b LJeuts and L naldl .
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MORAL JUDGMENT LjVEL IN EIDETH;GS I /f

*

John Finley

Coo tive Educational Service Agency .
G iffin, Georgia . 30224
Cheri M. Taylor
springfield, Virginia 22132
FPurpose S '
Bluoethics Laﬂ be déf;[\;d ag Llhe ayslowmatl., Lo, [N P SN S

Tie .esear. hers peldl
u;;al pul lie

which arise in the biomedical and behavioral fiel.s.
(1) that an assessment luaLgumguL of the awuareness of the ge
regarding bloethical issues i8 a uecessaiy prerequisiite t.

palitiﬂai actions resulting in governmental interventio.; \2) it ig
desirable to aisess the awa.eness of Lthe ed.catiovnal communlty betore und.
taking cusri.ulun developuents or fun.ovadions concerafng Lthe t oaching ot

bicethics; and (3) that ascien.=
developmental structure ror resolving bivechicul issue.

a]:u

, , ; :
wducators mwa, enhauce a student’'s coguioig.

nd detcimining

" possibilities of agction in regard tu -clentific advance.ent by teachiug

s.cial ¢ atext. Tuis paper {8 a ceollaboratl e Jffort Lo
but relaced SUJiES which describe an objective
Clnii\klug‘ Y

sclence in ic.
thesize two 53pafate

bigethLzal ia:ués. #
uhglm vl
A, R
d’!\,\éulhi\!g aspects ol oo o wluwzinld . R O - I A 1
DNA and genetic engi .c2vr.ng. The 1.31vidua. scores o th. fte Lo

aud averaged tu vield a aeaan score of value todicat o: Four cavn 1t a. .
dat were sutje ted t maly Ia using the S.atiavical ack e t o the oo d
Scle.vea \SE":&S) AL eeamdluatio, of Lie o uteal teade cles ol e sul popn.
was provided by e ubprogram boeal dow

b LSS P S S O S I
T T RVIEE 3 I s Jdevelwp Jd mlog 1 owes we O Y T R
last as w. Jdal LHL-ME vhe pilot [ hase o6 dev To, awe o, wlia v, wal o
aud (elia Elicy re Jdol 1wl ed I thie tne iuw. ut, aavza the By 20 b1 17
las..ea leat "B ogew. ows were wboala d o lcletugs wous .dilple of Geu. g
Stale vuflver 1t sluden.a (o 151) 5050 scatlatlicatr auarveis o 5 used
deter tne correl tloa of sral jad went Jdevelopoent fu tivet 1os and L
sample Ll ranter st 2 o, ay woullege walor, grad poloe avera Sl
class, and religiods o tendance.
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,-A. {The mean score for respondents on the cognitive aspects, based on a
16 point multiple-choice test, was 7.5 for education majors, 5.8 for arts and
sciences majors, ,and [0.8 for respondents enrolled in a science and gociety
class, The mean responses for certain specific affective questions were
generallg 1nd1:a§ivé of an uncertain pasitian concerning fear of misuse and
conditiofis for support or nﬁnsuppﬂrt of" experimen&s with EEQDmbLnSUE DNA and

‘genetic englneering

B

B. The Biaéthical Issues Test, as valildated by

L
validity, had a Pearson'r or .75 and an r of .852 for te

hé‘lb!l‘!. fur wunsaliucl
stfretest stability.
,SL for 1351 Geovrgla

The mean P score (percentage) of the Bivethical Iosues |
State University students was 55.80 (5.D.=13.88). Statistical unal =is sho.. .
the, sample characteristics of college class, colleye major, ana g:adg peint
average ‘to be sigdificantly related to P score on the B.1.T. No significant
relationship petween P score ahd age, sen Or religious attendance was indicai.u

by Bioethical Issues Test daia.

'_11

Qg&lglualuug

“

A Thic aava L nnded cbhat the wagyoale T ceonde oo :
wmbiutmum of knowled e concer. ing LéEQ;.:biﬂ?ﬂt Doa wd enetic eugl eering an.
were genetally apprehensive abuout advances iu ,enecic techaolog:, Howeves

the respoudents were overwheimiugly Lu faver or koowlay about thet. genetio
condtions rathe. than leaving thelr ge.etle ruture (o f.te,

B The Bioethical laau.s LeSL tu an et s wcasure o . Lo

Jodghent  of Qllege Stu.lents iu bio. th.cs Based o.. evidence trww 1z lus. .

aent the ample characteristics of cullige tamso, ,tade polul avara, s
and . ull ge ma} 1 are related to woaal jJud uent | vel .. Licechics
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" Session I-2 -
o 7! _ . !7 :_éi! i, _ _ o o o 7-
AN INVESTIEATIDN.QF%¥EE RELATIDNSHIPS BETWEEN STUDENTS' -
SELF CONCEPT, MENTAL MATURATION, DEGREE UE QPENW INDE S
" AND THE NUMERICAL VALUES THEY AS§TeN TO INDEFINITE
QUANTITATLVE WORDS ANL EXPRESSIONS -
Pastur K Ko jas L F s
Ninoska R Rojaa
Michael bLutty
: lhli’\fﬁ;féity wl Pittoua, .o
Fioosburgh, Peaus, lvaula 1Y
thite Jupo v, its the Lesults ol Lhe Lo sl dbga A ' '
chae Jdighti-grad. studenis' self cuon. ept, Mental Jdevel. . ot au . Jdegree o,
vpenwlndedness way have in (he uauci (¢4l values chey Jaal_u cooth follo ta
words and exprossions: "mo.t."” "few,'" "many.,'" "Lome, "all," ".one " "every,
11 I N oo ) . *
a lou, ‘more than hatt ac wral Y and” Yt a ey The... worid, uund
sh teasl.us, willh =2fer o %\;Jlizitiéa wichouut Y % N B ST TPV di.’;L;ns._L L, ..
wr eXacl nudiers cre Drogu atly wsed vo thie (o schilag CE w1l oaos whe
cowmunic.tiagg inf .taacion and lacosat vy dlusiinitleus confusion, wl
Stdﬂdlﬂg or .t least iana. ;Lllr:lté communi atian way Le: 1l when th: meabilag o,
these Lerms ..aet by s suvhience Lte. thbouk wilter .0 a s, 1. tea. Ly la at
varla.ce wiith the mea lug uss sed Ly e atudoi
. o
Shudant o o ve e Zlven o Vlal w i Vb . ey e - R
ol L'li,ﬂ,géﬁ:ggu cvpe bativery dev loped Ly Mus. L (197 v o Shilple Uos0 L
ab.:i(iéf;g f&ag‘,.uiué [WRTENVE the E-Fo w . f Ruk A%lglg - Ism o u o (l’;!f_u);
a foim similar to .oc vue coed b, Sla se. (1903) Fo. Ehe aseigua.n. ol
uguetdeal valu.s Lo tie § defl 1t quantl,atlve tefu . au . wnLuash a
&
O T I N Lol Afé’.l“!\ TR S T
caonas lpas bet ea tudents  well Lo vep , vent .l devoiopd wl, gt O
-!ge;!!-l-‘u;jg_—\lu;g‘ aocl Lhi e | 1 Al Lku,y e b Lo L badlb dLe
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Self Gancépt_SsalE, Cﬁ"nsalﬂr REQQrdlﬂgE and Tests Nashvilla__?gnn%gae,fﬁiﬁ;;
.1969. ., : SN : TN

Rakeach Hilton, The Open and Clased Hind NEW York Basic Bagks, Inc, 1960.

“,U\Simpsgn,sgi H. "Stability in Meaq&ng fgt QuaﬁtitatiVE Terms K Campar;son,:

Gver‘Twanty Years. " Quart. Journal of Sggagh 1963, 49 . - - o

.0l

. Shipley, Walter C., "A SélfﬁAdmlnistering Scale fdf Heasuring Iﬁtelléctual
' impairmentéuulDateriaratipn Jaurnal af Psychalcgy, 1940, 9
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n ; “fét'aﬁél?sé | of secondary
fthinking isffequifed fnr uﬂdarstandingi ,Qezauae

ffacts of" prcblem :
~rd grcup will rgpﬂrt om'’
: ‘designed-'to téach inter-

. effegts an prablem salving have Studied S

- a1 » mathematical, scientific, and s
1 3 fi methadnlagies (e. -4 Wfiting as - "

o ving, g@gﬁiém solv1ng during an interviaw;‘and problem.sclving an'ﬁf%

th.the relative imporﬁance s

stratégies Dﬂ perfarmance.2

n propartiaﬁal:réasonlng fiﬁdings suggest that task farmat has littlev'A”
effect and: that performance’ s ccontent’specific rather than ﬁévelapmental. In-
another szudy invéstigating\pEffgrmance .on tasks with content from both :
abgratary and naturallstlé domains, there-are- indi tians that contert systa=’”
B tically influences" perfarmanga. In a third study concerned with the way
naturalistic 1and iabaratary content might influence scientific reasoning .in
préblems requiring the Elimination7strategy (allows identification of. a’ ‘single.
i'gausal variable), parfgrmance on’ Ellminatian items was most clearly related -
R 73to task eoﬁtent.; The 1ast study suggests that using a particulaf set nf L

eancrece tn Eofmal thlnklng rEquires more than an 21ght haur{ inceractiva'“
e wgrkshgp. e ~ (

i
]

3
D™




,af estipation skill
E infnrma iunal su'part_,

v ‘ = . ) ) :-;_ .- s - ! : :. 7‘ *-;5,‘ :
- - ; : - . ? o . il : . B -
*Thé resaarch repcrted harein Was - partially suppcrted by funds from an’
~Horace H. Rackham grant and ‘a. Division of Research “Development and '‘Admini-
stratian gfant frcm The University of Michigan




g,d science , .
: ditian to:the instr

- A ﬂumber of analytical parSpazEdves wefe emplgyed iﬁ the Eeséarch Twa .
. of these were devised from. philosaphy and" were used to make judgments abcuttheA
eancaptual validity of “thé SAI. Using these per5pect1ves, it was possible to i
-show that many -items which mightﬁbé chgught to tap attitudes: can be intefprated;”

“'f:as asking—whether of not a réspondent possesses some science-related knowledge,

:; providé diSQ:epant 1nfctmatlan about the validity of the SAI.V [

‘for instance; or a certaln philosophical view of science. This ‘information,
-‘when caupled w1th same standard psychnmetric praperties af the SAI,_ls/thEn,(flv

It is faund that these researgh studias reveal a waalth af'ln 2}
(l) There -are. :aﬁflicting résults when similar.treatments -are-used- -by-d
.ent: inVEEtigators, (2) Thére .aré varied values of the: %el;ab;lity of th T
some of which are ignored;j (3) Some studies find non-significant’ effactsawheni.f}
we do not ‘expect them, and vise versa;- and . (4) Soma correlational studies * _.

A

'g_ﬁ%It is fauud that some of these fEEUltE .can be explalned in terms of

o

:ijﬁ 154
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The'pfeblem ef'ﬁeeeui ng nennevente in pregrem eveluat;en Wee reiegg
S e One explenetion for-the array of ediucational’ experiments’ reporting no si 1£i- -
n ,eeﬁtedifferenceeehetWeenemethods;-A -quantitative —procedure—has-been—developed=——
’ 'E ‘show whether differences - h "en<; eatments are etetletieelly significant .
“in aTstudy of two laboratory te: hing approachés in high 'school biology. Thie
'latter. procedure outlinés the collection of treatment data in a systematic.
manner by observations of teeeherﬁetedent 1ntereetionei Frequencies of varieee
- «categories of eleeereem lnteraetiens are eummed adross a random series of
" observations. and-a Chl—equere test’ fnr eigﬁifieenee of dlffereneee between
greupe is employed. . T B i Co= Lt

@

~The: ‘actual experiment oeeurredain ?.eeﬁperleen study ef two methede of A
lebo:etory inetruetien far -high school biology: 'The BSCS Green Version .
~‘Program and a newly developed Extended Dieeretlen Appreeeh. The” independent’
‘variable was the method ‘of 1eberetery instructi nil Dependent variables
eeﬂeleted of student” eeoree of 1ebereeor§ fepeete 1eboretery quieeee, and e
leboratery finel exam. . ; ; o

- .Two queet1ens needed to be etetiefi/d.: Cl) Were the dlffefeneee in
frequeneiee in the direction predicted.by the teaching models? (2) _Were the
differencee in frequeneiee statistically" eignifleant? The first question
.was answered by simple observation of the frequencies. The second queezlon

~=—~Wag~answered-by-a~Chi-square-test of™ Hemegeﬁity,‘celeuleted From obsérved
frequencies of selected teacher-student interactions between the BSCS and
Extended Discretion eleeereome.

i

/
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aaﬁh af faur dimens;ans.'

AAQ),h or (3) no- datefm;néble
- Jungian (HBTI) pérsanality types :efar to ana of”twa typag

C(T)_or ey

(J) ar Pérﬁ31v1ng () b " R
B bl N | ) i ’
'fThis-Sfuayfﬁééfuﬁdéffékéﬁ‘Ea*detérﬁiﬁé:f" S T ;‘ SRR
N / ¢ ;
1. the cognitive preferense orientation and Jung;an (MBTI) )
- _ : persanal;ty types Df e;ghtb=grade SClEﬂEE students,_;w’ X
: ;'§2:1'pradictéd rélatiaﬁshlps between thESE ‘vatisbles: |- :
3 ' a. It was hypothéslged that I, N, T aﬁd p MBTI personality . = .
i “i:';ypes would exhlbit an A, Q, or AQ eagnitive preference o A
i ar;entaglan,_! - an inqu1ry arieﬂtaticn to learning. '
b. It was fu:ther ‘hypothesized that E;!S,=F,haﬁd J MBTT .. S
; . personality .types.would ‘exhibit an M, MA,. or MQ . -
cagnitlve ‘préference Qf;antatian, i. e., a. Lradltignal ' . u
. Qt;entazlﬂn to learning. - : : :
' Bii if students dlffered gn thesa méasures accgfd;ng to_sex or_ 'V_J_'Azw - ;;T
- f incelllgEﬁca. T _ . : L




7i,:?,§f.@5;i;ﬁé§:aﬁiﬂg ;_ét far ‘the studeﬂts in this sﬁudy

;,i;i cugnitive,prefarence gtientatién _and. MBTI personaly ty ST,
o ' - independent variables. METI pEfEGﬂalit '

; ) E'ﬁécessafily influernce an” inquirx or r"wwf"';”’”"
tradltianal appraach to 1eafniﬂg in sclence.: B

;:i v 2, Hales and fémalésrdﬁ ﬁDt differ significantly from .
o ", each other on measures of cognitive preference and o
- - MBTIL: p%rsgnality types : = .

D% *Statistically-significaﬁt diffEIéﬂEEs in intelligencé ware faund

1. . between sensing and intuitive students, in favor of Lﬁtui;ives,
L : - and between judging and.perce;v1ngstudents, in Eavar of N
P <, pergeiv1ngtypes (p < .DDl),_and o . S ff;%- -----
2. whén: ‘students were . classified according to a single, definable
‘EDgﬂithE preferénze such that M-:Q and M < A (p < 05)

The predit;ad relatlanshlps that I, N, T, and P MBTI pérsonallty typés
wauld Exhlblt an ;nqulry cognitlve preEérence orientatlan (A Q, Df AQ} and

ccgnitiVE“preference arlentatlaﬁ‘TH’”ME?’ar WQ) Were” noE suppnrted bv “the™
analyses in this study. However, it is suggested that this relatlanshlp be
explcfed dsing othéf persanallty lﬁVEnthlEE; . : . .

ez e oo en o= L eetEReas. L . .
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&,ff;Daes a-differénce An]
L the var;ablé of sex? f; ,_'

[

Two-sepa ate*studies werg*complezed‘in which the pupl; cantrél 1dealagy
K = "darygstgdé teachers was. measured. .before and ‘at. the end. of. ‘their i
field experience. ' The- extent to which a4 teacher is "custodial" or Mhumanistic'-
~in their- pupilacaﬂtral ideology. is measured by ‘the- "Pupil Control . Idealogy
-Form" 'in whicH & numerical score is: produced by responses to twenty items. on’
a Likert-type scalée--the ‘higher -the score; the more custodial- the 1ndlvidual' 8 iy
pupil control ideology. .Selected demographic data. for sex, age,. callage '
‘major, and subgect student taught were also gathéred .

i The-twa “groups - tSCI N=19;" N—SCI N—ZZ) differed iﬁ Subject area taught
- " and length of. student. teaching. The méans of Pre-PCI for both groups were

- _cgntrasced with g t-test for unmatchad groups to determine equivalency of PCL '

— . prior ‘to student téaching.w Tﬁtests .comparisons between Post-PCI means were - .

- calculated to. address the three reaeafah questians of this. “paper.

R -

=‘Résult5= -”_ . ; ::-;') o

, Thé PreiPCI means between groups was ot signiflcanﬁ, 1ndlcating -

- equivalentipupii EDnEfDl ideology between groups priar to student teaching.

A t-test for nen—lndapendent sampleg faund no _sign s ferences between._ I
TTPrefPCI and Post-PCT means of either graup, althcugh the means of both

_lncreased ffﬂm the pre- to past=measures (more custadial) The magnitude of

«

i




The camparisgn of groups raisas the passibllity that pupll

Coel ; . control idedlogy may be influenced more by the length of
: ’-studEﬁt teach'ng Ehan by the sub]ezt area taught. L . L
: 147 s o -
163




;-'in the area Df én
; gipants were p:cv

Eaghgwarkshcpnlncluded mlﬁl le;turas, slide pregentations, dls
demanst:ations, and hands-on_activities. . .Several educational. gamas

) activ1ties, and progects were, lntraduced and utilized by Ehe BEftiEl

A Zé—item leértEEYPE instrument was administerad as the inlxlal and :
‘terminal .activity o6f each workshop. The statements on the instrument were
Eategorlged 1nto ‘three. sub~groups as follows: (1) Businessflndgst:g{>(2} A
2] C3) ?ersonal/Indlvidual ' E T

ln addltlon to ‘an overall analysis, each sub -group was analyzed =
. separataly to d taxmlne ;tséeffe:ts on -the overall results. Further, twaApg

the leéft st meats were a”,lyzed 1nd1v;dually R ' Lot
Rgsults ; Ezi, e - B o va%'i
= w’ﬂ Sign;flcant (p < 05) changés in the overall pre/pcst scores. oc:urred
‘An every 1nstan:e,§and similar shifts occurred in\BZ/ of the sub- -scores., | “
Positlve, bgz not ,significant, shifts oecurred in the- two items analyzed ‘E
indlvldually : Y 4 : . - e %
e QQQQluSiQnS ) : = f‘, TR T ' ) %&

- . . . : - . SRS -

o . = rmt ey By

)

A GnE*day warkshop iEererly cgnducted is a v1able means of achlev1n
pDSlElve sh;ft%fin attitudes toward energy- related Empics _Attitudes towdrd
. three segments of- society (bu31ﬂ,,5/lndustry, government, and personal/indivi-

.rdual) appear to shift in a similar manner, hence, it:does net appear that one

!> of these segments . is more resistant .to attitude shifts ;han another.-:» Y R

@ ¥ ¥
=




With good planning, and minimal effort, education can make a difference

. in an individual's attitude toward energy conservation and result in a
society better equipped to make intelligent decisions concerning energy-
related probjems :

o
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REASONING WORKSHOPS ON THE TEACHING
SECONDARY SCIENCE TEACHERS °

Anne Lombard
Universtity of Massacliusettias
Amherst, Massachusetts 01003
N :
This study was done (o, determine whethie: (oa  h8FS i | wud ludpnt 1 dn
¢ Tea ;hlng and the Dt;'\!ElUplDEﬂL oL Hed::uu“\i workstiops Liowm 1978 ch. DU

1980 felt that they had ad utilized the ideas of the workshop in Chianglu, thefx
teaching style and methods. The study also dete.mined the nature and extent
of changes made which were cousigtent with the ilutent aud puiluscpny i the
workshops and {dentified what facturs the teaclers pe.ceived as eithor tacilic oag,

"

oi hindertng thely ability (o wake chauge..

Datae oo b Tollavao, oo v e 0 [ T . !

a anoevabuan loagaea bl aaa ST P \ t
cesearcha, sent tu a1l se.o.ary :cleno & U ochiors (
200) who have par.icipated tn 5 ience T.achiuy a.1 the
L?E\IA:L;& el ol H!:J.’:ujlilllé W ;E-.,.J\upﬁ X cﬁgiilié [l.;’t‘—;i:i V
length in New tngland;

Interviews with 20 seo. .. 1. o | T I
to the que.tivu,al.e aud fod.cated Uoat they cud  zed (Lo

from the woirkshop 1o their classio u,

Lodlag Lo, Lotes , Lo [
Jid et 0 Lura thie L e o fn b odun R PO abe .
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Flie SO0 Lew 0L G w0 30w« ' b
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hange sistent with the intent and philosophy of the workshop

occurred in ha introduction of new topics and the presentation of concepts,
in laboratory design dnd procedure, in testing and evaluation, and in use
of the textbook, were rep@r;éd by the responding teachers.

m- [¥u]

The teachers perceived the following factors as important in facilitating
or hindering ctheir abilityqu make changes related to this workshop in the
classroom:

4. Agreement with the contenl aud theovietical bLasis of the
workshop;

L. Time siufj.ué and alies thie oo bhwlio,.
concepts presenced;

«. Voluntary attendancs; aund
d. Admipntsiiaclue EYI] ;_glluuf;\‘ L L
“a
Fhe tage. 01l G cui idatl g aeveads L
‘Puoi . ndal  conce na foir the ukw users . . he wortka, o2 14



Session J-4

THE EFFECT OF AN EXPLAINING MODULE ON PRESERVICE ELEMENTARY

SCIENCE TEACHERS' KNOWLEDGE OF EXPLAINING TEACHING
® BEHAVIOR AND SBUDENT ACHIEVEMENT
Joseph P. Riley 11
University of Georgia
Athens, Georgila 30602
Lhe Ubjkhg;mJg oL othita study are Lo,
1. Determine Lhe effects of an cxplalfluy otiils i le

preservice science teachers eaplaluing knowle ge,

behavior,

£ Ldeunciry
exaplalulig akilla,

velavlonalilps anong
fnsiructd

,ﬂ;‘;hi&\fﬁm:é&h .
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iug ind a oo
anbhilavemet ‘bl atud) drava vaiom il
foveastigati. | rtelatonshops am ag U s bie,

skill, diunscru tivnal behavi r, and student
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Llal .y ¢ L ‘

1 BLluo, be L1 L. L Curug A
Lhe Miloe's ptoaaw (1972 pust L ust
administeiel after ne tral .u, was .omp.

Lteachers wverw A.Ign,lll!l!és.i Lo taach o filteen

small gr.oup ot rani.ml
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X = control a
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analysis was employed to establish relationships among criterion variables.
Results and Implications .
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AN EMPIRICAL DETERMINATION OF CONCEPTS CONTRIBUTING
P TO SUCCESSFUL SCIENCE TASK PERFORMANCE: -
A STUDY OF MINERAL CLASSIFICATION

William L. Yarrooh
Fred N. Finley
University of Wiscoustin
Madison, Wiscuousin 5370¢

-

Ly 1s l;LLHu;LuUL Lo Leachice o to Loy viliatl ot de,y o undes oy P,
particular content douwain before (he, can plan fnstruction to bully oo 0.
student's prior knowledge i

It is also imp.rtan: to kuow how s,ecific kaowled,
affects the pertourmance ot rel
be

ated tasbt and problem sulving «bility. Oue
aspect of this relation.hi,. tween sLudeut concepl.al konuwledge In o pai
cular coutent dowainu and the abilit, of the studeut £o use Lhal taowl dge t
perfu,w a cla.sificaclon taask s cna.iuted Ihis a“;d; Wwa.. J;'E:léut::ti Ly powuVia
informacion as to which .elev.ut conveplual ynowl dge « utiibutes to studeut:

success ln perior.lug tue requirvr. d mineral Jdentifica.lon tasks

L S T T S O T U S IR FER Y T SR O A S BN FRVIEN )
wed ed st deula w12 Lested theough oo law, vl rteopecl Lo e cal Ly
ledge of reievant conu.pts and theiy acility to porfor.. minera: ciassit, cati.
The councepts stud uls were tau hit aund

[ Ehy;\eL,,d Luw uze wele Luiu;. ul Mladis 2 glul

the wineral plupettie. {(lu.ter, h.rduess Jlea ag o loir, and s ak) a..d
log.cal class tule Ltha, was applled 1f o, followed the o] ssivicativn aoh we
1

[ [} | - P | 1 L . i ) i

L., . .
L, hi&ll ':3@15) Lovery bt 4 . lLat;‘lLlL;’ YT . 1 R e FETI (S T A P
prop.rty .ancepes and the soglcal clas:  ule wer. wsed s viadlet r ova labl.
for Lthe .Af;pa:iu\lgnl, “g;lgbl;l Miner .l naw I'i e wwo bl L 1 preeaat b o
regiessions and tie (; sela tion criter. .. was used t r.duc. the icd. Lade.s
varlables a teasl ooy oI pL;:J,i tlhons I ted oo 0 4o Avles e do tla
[wur vatl L1 o (Lo aeo leavage, 1o te and st ook ) 4. uted o GLlE oot
L He at luu. o [T a .‘lg*sl;i EYPRRUE B SO S O T [T T N P ad
wle vage . Lo 0 o ol L tegtoeas Lo oo 01 e to sttt b b} N T A P
Livewm s2ee

1y .

Lo [ i . . [ . b | o

La [P ! vl ol ! Ll ‘ [
T = AT 1 1. fhoaa .. I T bz, 1o oo an Looa f N
tea. hin Lh et ol 1. P TN O [ L S T | Lho: Lo ll
EXTVNTEsaTN chial 501 o oo lovor a3 PUREE E TN FOFR O Lo dont be v 0 1 P
svlen. o taLkh. Ao 1. it - L 1. L T TS A [T nhoat

vl e p L al koo oLlod L

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Session K-1
TACTILE APPREHENSION IN YOUNG CHILDREN--DEVELOPMENT AND
IMPLICATIGNS FOR DESICN OF SCIENCE CURRICULA )
Dennis W. Sunal
Cynthia S. Sunal
West Virginia Universivy
Morgantown, West Virginia 205u>
Ihe Purpuseo oL thia ::iLudy Were Lo dlecaour e wad den s Lo w0 ' el o

wL Laotile appreheunsiun as it pertains t. science cu.rlculum  wus.deratious
amung children ages three through six. This iavelved investigation of the

nature, prediction, and curriculuw implicati.ns of the sense of tou h 1u tho
area of textural dicceriwination.
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sex of the child; (4) that sex is not a significant factor in Jdetermining
tactile ap fghansl@ﬂﬁf textures in tég sample studied; and (5) significant
differen CES occurred in the identification of textures by touch versus ight.
Within the sample investigated, the above findings support the concept of a
developmental sequence and a 3Lgﬂiflt int predictive relationship existing fou
textural apprehension which is significantly related to age. Neither sex

U"u

nor background variables related to community setting were impoftaut factora
in textural apprehension. B
The tescarch luplles o acguet. « oud olIU Cos e ol w04 1 de cdud

whildien vhich will foster tuctile apprchionsion (o wal h theli pocentl o
developmental level. Prediction ot c¢hildien's level of develo, ment iu Lt ...
apprehension of textuies and of the characteristics of (heit verbal reopouszs
has implicativns for pd¥chomuto: aut cogpitive Broweh aspect. of eatly
childhood cu LlL_\Jlllnl aud instiuciion
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Session K-1
EVALUATING SCIENCE CURRICULA: -
RELATING EDUCATIONAL PROCESs TO P L 7
. v

James D. ElL1li
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Research 1n cducallon durlig the late (9707 Lo Ladod . L Y
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_PATTERNS IN THE USE OF ELEMENTARY SCHOQOL SQIENCE
PROGRAM ["'IA'I'ERLALS:) AN OBSERVATIONAL 5TUDY
Charles W. Anderson

Michigau Scate Universtd,
East Lansfng, Michigau 488.,
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Both the methodology and the results of this study are potentially
useful. The methods used in this study make possible a more direct analysis
of the nature of teachers' decisions as they use science program materials
than 1is possible using other methods. The results of this study can aid in
a process of "mutual accommodation," in which teachers are adequately prepaced
to use elementary school science curriculum materials
designed with a realisctic understanding of the
their students.
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ow scorers. The middde - s:crers weré _

eliminated from the study in order to. create’ groups écnsistln& of ,
students at . éngeme levels of: spatlal ability. FDur pools of Etudénts were

" this creaﬁad' [gB) high'scér ales (HSM);- (2) low ‘scoring males. (LSM)-.
(3) h;gh scoO1 ”*Eemalas (HSF), ‘and - (4) law scorlng femaies (LSF)

--Ten studants W fe randamly selected. from each ‘of these four' groups ang asked
. However, gven thaugh the total, pool of: Iaw—. :
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¢luding ;-
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= &- 54 - =
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~be-are des: . ur th ?’gaal was- ta'dete¢t ‘any :hangesithat may c“curfln'
. mthase vlews as a-r sult of partlcipatlan il a heavily investlgatlve blolégy
labgratary course. - A 32-item survey ‘to assess students' ‘views was devised,

LY
=C

. Eield tesﬁed, .and. revised.. The 1tems were written-to-: reflect éither tradlg"fi4~-fm
'ticnal or. refarmulated views of science.. The 1nstrument consists of - 12. : jﬁ
statements on beliefs: about’ knowladge and 20 5tatements én theory formulatlon

'éetivity of: sc;ence; ar~tha nature af truth lnﬁsc;ance. i o e

st s The Tsurvey was given to apprgiimately 550 studénts enrolled” in ‘the
bialggy course at the startgzof thé course, .and again at either midsemester or
.at ‘the ‘end of’ one semester.. In adﬂltlan, a2 small group of- fréshman collega
studants not: enrolled in the course were surveyed. This second group was

a, tantrnl against’ Ehanges 1n views abgut kﬁowledge that may occur by v;rtug :
af .being in «;ollege. o b g , .

- . Tha ‘results.of the study are presented in two ways*'(l) as. patterns of"
'respanses abservad in *subgroups (deteated by the téchnique of factor. analys;s),
‘and ' (2) as respénses to-the indlvldual items.  Because a self-paired’ ‘design ~
; was .used, detection of’ Ghaﬂgés 1n response patterns ani:lndlviduai 1Eem ‘

L R e o . .

“iresponses was. sts;ble.‘“f

) s 2
H .

: Iﬁitial abservat;ens from pllot studies, the pre.test data and from
fnrmatiué interviews indicdte that at the .start of the biology course ‘students
views are .diverse and. reflect: aspects QE beth traditional and feformulated B
v1ew3 -0f science. Cnmparison of regpqnses of students at the beg;nﬁlng and .

f. end of the _same’course suggest that some’students'. notions about SElEﬁtlflE - -

i@ thod~and - ‘kriowledge~ changé“aftéf?EXpETIEﬂCE itH‘lﬁvestlgatgve gciénce. Th -

~ -experience permits students to devel@p notions about science. that more?®

! accurately reflect the reality of - sclence, 1;5 falliblllty and’ llm1ta§lOﬂS.

g ,A ; dh e | 184”




on.

' Leations - aatgf reported n
Sﬂ;ence Citatlan Index. The publlcat;on Eount was- made using. b;bliographlés
which' had ‘beén verified by faculty members in- tha;samplé-; Citation counts!

‘were made from-Science Citation /Index: G ént -amolnts were obtainéd from’
affigial sahool publlgatians such as. Annual Reviews. The universal questign,

:pramntlaﬂ.»c}= e i e e L o . e e N

past ten' years.ggIhe crlEEEia qwere studled for the five years priar ED each "=§‘

1

An analy51s of varlaﬁté by schoals and by ranks was perfarmed for. each ,
. -criterion. There were. 31gn1f1cant differences between schools for all criteria
'.;,'except student evalliati®hs. Significant differénces:hetween ranks occurred.
. for publlcatlan evaluations, number ofgubllcaﬁlons, and age. An interaction:
between schaols and ranks accurred in publication’ evaluatlans ‘and number of -
nt pfcfessars in both sch&als began with o
appraxlmstely qual publlaa lons there were large differences between the
senior ranks ,at the state s:hoolwherefaculty published considerable more
than at' the prlvate school. There were significant differences in age L,
betweeﬂ ranks and betweén schools with the pflvate schaol faculty belng ' '

Sllghtly older. L S .
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1€ aase Ain- admlﬁlsa

'12 ponses b studénts is. the

5 he &asy way to maasura pérfgr—'”
,Ing) predicts the des;zed sklllz(generating) L : :

Ll ;The factor stru:ture of - tha TIPS test was-'important -t _
é=a§SESSEﬂ p:aaess skill perfarmance. Fa&toraanalysls can be’ used ta demanstraﬁe

iffwhethar a test measures one or” more cgnstfucts.

‘ve PN L e - v oe e ¥ =

* The construct valldity portion: of the studv was, canducted with tbree
.classes (N= 59) of nlnthsgradérs. The students first stqdled a twg—week
_‘instructional’ unit’ on the science process’ "ski11s™ This was done to’ 1nsure
’that a- full range of performaﬁce levels would be ev1dent. :

“For: each outcome on the TIPS test, ccrresponding -open response 1temsb .
- were - develgped Lhe same prgcass Skllls were represe,_ed on’ each.test but’ the”
canzéxts and Ehe methods Df respondlng were dlfferent ’ :

L--_T £
-

o he tudepts ﬁere lelded 1ntﬂ twanraups, each group coﬁpleted half of-
the TIBS itéms“and their gpen response éﬁumterparts._ The data from this g%gup,
therefore, cmn31sted of resp@nses to ‘pairs of mpltlpl&rcholce and open respanse-
items d351gned ‘to test the’ same, ob;e:tlves .

A . .

The factor analy51s study wag canducted with students in gfades 7-127 -
GI =656) . Thewlarge 'sample was selected to represent the range of socio-economic
‘levels and racial groups Eaund in schools. The TIPS tests _were. adm;n;steredww;w,.Jﬁ
’"“by"the elassToon teachers. Thé§data from thls tfyOut ‘consisted of responses to
- the 36-item TIPS " test by the.656 students. ' A principle components factar
'analysls us;nﬁ the pféﬁax rgtatian ‘was done. . :




in a»_sj‘_tuaticm whére studants-ha{re t;o generate 71;11211—; :
ratianai definlt;ons, hypatheses, des;gnsg _afld graphg.

s




A shaft scala f 20- 25 statements regulring only 1D=l5 ml utes to

A rapresentative sampllng gf positlve and négatlve statements,

Statements meating;thele cr;teria devaloped bz,Edwards (1957)

special segment of the papulailon,

*-Statements that had at least an itemﬁtatal ﬂorrelatlon coe ffiéén?
(adgusted) of .30 (a. validity factaf), and - - o

A ‘scale Wlth_a Eggff;clent alpha mf at least .SD.

-Li34 Thé present 22 item scale is the result of several genératlans of !

—~Statemen§s general enough ‘that- they mlght bé used With any A“;?;»fwnim~

administrating to preservice’ elementary teachers and submitting to Likert Ttem -

.Analysis. Most statements not reaching the item total’ correlation coefficent
.. r-value. of .30 were either revised or dropped The scale was kept relevant to
n~-¥§E psychclgchal.abjact by reference to energy conservation in each statemggt.
- . ~F . . "
-j. E} As-a means of fur;her valldatloﬂ of the attltﬁde statements, the data
collected from 102 preservice élementary teachers were: subjected to a prlnc1ple
" comporient$ factor analysis as a means of ﬂategorlglng items. into subscales
that could be used to identify SpEElflE chafacterisclcs of respondent's :..
attltude toward Enefgy conservation., A varimax.rotation us;ﬁg Ehe ;hree “factor *
‘resulted in jtems loadi 3 rs

Egazentfic, scci@cenﬁrlc, and aCEan centered Table I pr@vzdes an Example )

‘statement from each of’ zhe ‘three subscales, when combined constituting a 15

statement scale. Table 11 presents summary statistical 1nfarmatlan .
. i ®

| . :

R .. - U . l7.3 S,
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Suhsca,es'comblned _;;"

- ar_that a cgmbinat;an af thavt,ree gubscal,s 1nco a single scale qf l5

“statements bé uSEd'by the researcher as a shorter gcale, and one testing'the .
“thrée spéclflc ngpanents of attltude 111ustrated Ain the faccor analys;s

IEdWards A. L. Téthnléﬁ%S of Attltuda Scale CDﬁStqutlﬂn.i New York:
AppletanaCenErury Crcfts, 1957 T :

.”Shéflf C. W. Qflentatlcﬁ to Suclal Psychclc%y New Ycrk %grﬁér7§ﬁ§ Rﬁw,

1976- . . T ; ) ) o :ﬂ‘ ._,,f-

e

,Shflg;ay, R. L. and Trueblaod C R "Designlﬂg a leert type Scale to Assess
~Attitude Toward: HettlgatiOﬁ. Jaurnal af R&search in SQlEﬂEE Teachlng,
1979, 16 73-78, * an o S . S A

Zlnbafdc, Pivand Ebbesen,. E. B Inf1UEﬂciﬂa Attltudes and Chang g Eehav1o:.
Raadlng, Mass.: Addlson Wesley Publishlng Ca 0 1969 - L .

i ) B T -_ N » .t R v R & , . E :; i ’ ‘* 4 - .§
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- maties ;ﬂd scieﬁae OF- aglally
,{fCampBall and HEISkGVlt

T 1d- 1ﬁdépenden,
";;:haVE positlva att tudes taward scle = i
 Both f1

Pérzeptual oriantatlcn has been s_ ]
. *(high'schoo]l. age and. youngdr). There dre r ;at}valy
;,;A,scammunlty cnllegeastudants evenAthough studant3v
: ~ required generally to tgke ] - six Cience.. As. ths\graup
‘represents a potential pool ierce majorsa t dsevital gé’begln to expiore
the Eharatterlst;cs of commynlﬁy college studénts enrolled in szience Qlasses.

=t

o he pdrposgﬁof this 1 dy is.to investi ite Ehe perceptual arientatian and
'Zat udes toward science f cnmmunity eallege students, and - the relatlaﬁsh;p

of these QhafSCtEEISElES taward science achlevemenﬁ.,
. 7 b '

o1 'étudénts{WhQ are field 1ndépénﬂent:alsd have a pQ31t1veatt1tuée toward
e sc;enca when gampared w;th Studants wha are field depéndent..

L3

T2, Stu&ents wha are fie; d 1ndependent and have a paéltlve attldude towar

~ seience athdeve s;gnlflcaﬁtl§ gighef on ‘test scores than’ students whc
LV are. field depaﬁﬁenb ; T . . . \

S ~5 o i . v : T .’ b

. Methoﬁg}a y S 4 s o < . . !

; - L T N A J ot L oo ' !
C The ﬁopulaz%cn fGI.thS study,a:eagipcammunlty CGllEgE’Etu&%ﬂtS enrclled*“”“\
in four - frezhmaﬁ EELEHCE ccur%eé taught-in a°’ tfadltl@ﬁal lecture mode. The” . .

,. <o mmhnlty callege has open . adm1351ans lacated 1& an urban metropolitan area.’ )
5 : ) " p‘ ? - ! ‘ [
3, . . s




data.; A'twg way ANGVA Will be;

A

iihgj}, 125 of these analy51s w111 di: u55ed during the preséntatlgn. ;’,;i
¢ REFERENCES " e
McKenney, Jémes L;;“aﬁa‘ﬁéén;'BEtef'G.'w "o Managers' Minds Work." A

Harvard Bu51ness Review, 1977, 52: 44-48. - S (

-f HGGIE, ngharde-, and Sutman Fraﬂk X.a"Tha Developmant,,EleLd _Test_ andgggggé;;;;ﬁ
"Validation ,of an Inventory of Sc;entlflc Attltudes " Journal of Reseaﬁgh

S mrinof ‘Science “Teaching, - 1970, 7: 85294,
|

29 SEgan, M. H.., Campbélli D. T.,+and Hefskovits, M. J. Thgﬁipfluence of Culture
o j@ﬂ;ﬁisggl-gg?;éption.h Ind;aﬁapal;s.fBahbs—ﬂarr;@l 1966 gg' ]

Shymaﬂéky; James A, and’ Yore Larry D. "A Studyof Tgaghlng Strategies, Studant
- Cognitive Development and Cognltlve S5tyle -as They Relate to Student

, A:hlévement in Science.” Journal oﬁ;Résearch in SEleﬂEE Teachingj 1980
- #17(s): 369- 38z, - S . N .

Wiskin AN A, Dltman, P. K., RaSklﬂ, E., ahd KarpP s
‘Embedded Figures Test and Group Embedded Flgures I»

:-ygggaliﬁo;
Palto Alto: '

Consult;ng Psychgloglst Press, 197l




-ri"

3;;Prab12ms erglng in.the identlflﬁazlan aﬂd measurement ofy Suc,_,tt;tudés
. to 'the pautity of reliable: instruments (Kozlow. and Nay, 1976) ‘however,.
tha authaf to undertaké tha task of zanstruct;ng and val;datlng a leert—

Content validity of the instrument wa d rmlned aacording tc the
;gdgments of - nineteen-member PE nel of sc;e,tlsﬁs and sciercé educators., The
tems, was pilot- tEStEanlth a target. group Yo

W%g§trument draft cantalﬂing 79
of 1204 younsters wh;le the. final; 1nstrument of 50 ./items was 'admlﬁlstered to

SDé students in grades four . thrcugh twelve, from varicus uyban and .suburban

aztlngs in the greaﬁer Easton area. : _ 1

AL SRR y

) xFrom the data collected in this survey, reliability wf

v

. s assessed acgafdlng
. *&o severaL»approaches including the ‘Spearman m, Flanagan, and Gutman
éplﬂtahalf correction formulas resulting in ‘al 11 ' (
0 Qé'lndicatlng a clearly satisfactory and ace
.sbn to similar instruments.
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Indiana University
Bloomington;. Indiana ‘47405

- bt - ce =
» ‘teachers with neu
y ‘pass their neg

g.-relationship
asis :for effe

Of ‘presérvice science J :LhS,> gley (1974) investigated four
:igﬁificént'aﬂEEEEdEEﬁSfEQ;SéiEHEE éndLSQLEch'tea;hipg;attitudésfj

=

7',iiz Effécf‘éf'saéﬁdiffgréngéff o _' o 'j: fg. - __ _=-§ .ﬁ%{ji “; o

... Effect of male elementary science teachers; ... .. . . ... . . .

%Q_ Effect 6¥-crganiéédféﬁdAinﬁideﬁ;al‘elemgﬁtaryrégiEQQE ptogfams;_aﬁdfTii"

4y Effaét of the npﬁﬁg:dgf;highvsﬁhog;ﬁscieé;e courses. . . . f. . ..

In-the sample ;}udied-by,Shz;glézhgglyfﬁ,e7e££ggﬁﬂgfjthe,nuﬁbérwof,high,sehggl?yﬁ,ﬂ
"~ science courses and the effect of organizid elementaty sciegpce programs
significantlyinfluenced attitude dbout science and science teaching. . The first
_purpose of this research was to replicate and extend Shrigley!s study of o
. potentially significant antecedents to attitudes about science and science .
teaching. 1In addition to the variables studied by. Shrigley, the effect of.°
activity-oriented elegentary science instruction was ‘investigated. é%ﬁ
L T PR L
_w)SpbstanEial educational wdrk has been .done with preservice- ¢ o : _
" change their attitudes toward science and science-teaching thrstigh modification'.
of ‘science ‘methods cotirses (DeVito and Nordland, 1974; Thofipéon and Thompsoen,
1975; and Sunal, 1980). Field experience has increasin become a part of
profesgional programs, and its effeét on teacher educat outcomes is, there-
fore, of comsiderable interest. Sunal studied the ef: of field experience
on a variety of -preservice teacher variables incluc attitude. ‘A second .. -,
- 4 purpode of this study was to contribute to reseatéh on, the effect of science*
teaching. field experience on preservice elemen aty school teachers' attitudes

Hers to

* about science and science teaching.

e

ﬂvﬁSumﬁggyﬁaE%Méthadg7§gdeésalté“'“' e

R - Subjects for this-study were 94 preservice elementary teachers drawn from
\“EWQ elementary science methods courses, 4 ™'traditional" course, with a small *
field experience component-and a recently implemented course that incorporates
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(1) a contrast group ~
- (1 anaged remediation B
A roup (studengs selected the;r ‘own’ remgdlatlan fallaw;ng diagnosis); and ~'(3)
a teacher managed remed;atlan group (tedchers 3551gned remediation based on
;diagnastle test results). Three flrstsyear hlgh school: chemistry classes were .
__randomly _ assigned to each of the three - treatment levels. A total of 156~ -
studendts in the dine classes were stratified on three-aptitude levels (high,
~average, and low) and two locus of control levels-(internal and external).
" " The treatment lasted fore45 instructional days. Three cognitivé.achievement.
measures, . an. attittde’ quesitonnaire, and an on-task Qbservation 1nstrumeat e
were used to test hypotheses. . ) Lo S

BEE«‘;&]}E o L

The effect due to treatment was consistently significant'ééfcss the ‘three .
cognitive achievement measures ard the on-task measure, Thz modified mastery
groups. signifigantly outscored the contrast group on all achievement measures.

No 51gnlflcant dlfferences due ta treatment were ﬁDEEd for the attltude :
- _

: : o182
o - 198
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di3l5'§onﬁarﬁin

s evid@nce for a- hiera
S L s ‘- _- A

"study.
‘ Scienaei..A Prcgass APPIDaEh (SAPA II) The cantrol grmup partlalpated in’

investlgatar—d251gned ngcess—0flented activities . -covering the same sublect
“—matter area and 1nccrporat;ng*the ‘saffe “amount of hands=on activitiés as the
_treatment gruup., At_the _end of the tweatyﬁfour weeks, two investigator- Cel
designed process-oriented instruments were administered, one fn science
"and one in soc;al studlas content area. ' _ /‘h

A titest was employed to test for differences bhetween the mean score of
the- gcntral ‘and treatment groups on the science -and the social studies’
instruments. The treazment group. scared significantly higher on the problem
solving skills porticn of both the science and social gtudies dinstruments
indicating that problem solving skills can be taught by the process-oriented
science curriculum and that these processes w1ll transfer to soe¥xt studies
content. N&~ significant differgence was found beEween the two groups on either
instrument for the basic protesses, with' one excegt;cn. The treatment group
scored significantly higher than .the control group for the process of -¢lassi-
- fying: on the social studies jnstrument, but not on theiiglen:e instrument.
Evidengce was found to support the hierarchy model of process skills, stronmgly
suggesting that mastery of the’ basic skills is a prerequisite to proficiency

smemin—the- prcblemﬁsalv;ngvskills,.mm M7;r~~rﬂr~rfuwwxwvﬁ;%¢We”xmﬁwzxwzwfmuvwvww?vx=wwww

=
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:”;}?E - l@j.Even thaugh mostrsﬁudgﬂts:could solve’ mﬂEE PIGhlEmS: many were. dnlng
' ' so.in,a ngnimeanlngful .fashion, e.g., .. they were applying an:algorithm.
?wlthaut connec ing the algorlthm ED génetlas CDﬂCEPﬁiDnS" ,: 0. D e

jere dalng to meiosis. e .

e The” signlflcanae “of- these -and other: raiated flndlﬁgs stem ‘from ‘the" vast
* number of ‘$tudents who receive genetics instruction and from the central role

... .that genetics has in modern biology. The knowledge gained could be used to °
% alter in%gruCEan S0 that mean;ggful prcblem gglv1ng in geneﬁlcs may‘Be
Fenhanced ' C ‘
S " REFERENCE, . -
H"A " Human Prablém SQlVlng,fEnglewood Eliffs,
Prentlce—Hall 1972 : o s .
» ) " )
R4 i ‘ = ¥ -
3, ! ’ i, /
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P
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. ls. has glven
a%~—vv"':m"rise tc Eoncern bgth cn an absolu'* basls (L.ely
2% - most ‘stidents- should know and don t) and on the
B compar151on betwaen graups (' g blacks vg. wh1tes~

W!DITIED

) e : Df'Educatlcnal Progress, SAZ and gther scud;es ;:i S
(e. g., Armed Forc s studles) . e '

. 3 ;Ev;dence from recrultment dnd tralnlng of people for skilled .
s . © ' positions invelving- science and technalogy reveals _a serious
. °  and grawing prablém. R v :

w

-4, - The general public response to technaloglcal change suggests
' the nead ;for gfaater undefstandlmg of 521ence;-1ts methadsi o
. . and 11m1ta§;§; : , S o &

5. ’Imbalances in the pércentages of women and minority members ,H o
. in varjous. academic programs and in'scientifi¢ and techno- "‘

: )f-lagicalncareers suggests a failure of the science educ tan o

- L system (which may also link to cand;tlans beyDnd ﬁhe(

¢ . education syszem) . .;if

. o N

Any. attempt to engage ‘in masslv2 action programs without a ‘deeper understandlng
6f the factgrs involved is liable to be counterproductive. The Kind of research.
needed to contribute to' the lcng rangé solution of the. candltlaq w111 be brlefly
dlSEuSEéd :

The RISE Program, Reseafch in SElEﬁCE Education, at the Natlanal SC1ence
Foundation supports fundamental research abaut léarning and teaching of science
and mathematics. Recently it has focused especially on theoretical aﬂd

- " ) - . ' : f
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ting) ] ;such p
' Ec'ntly‘has baen an, i

A lag;cal~ralatloﬁhip Qé‘ ép rb&ess ‘k1ll and formal opera Lonal .- ...
ab%}1t;gg seemsrgasona = h ﬁtagrated process skiils afe 1nvolved wh
canduc'in exper;*enbs -one must formulate a hypothesls i
o 3 enerallsatlons'after-callectlng the datg

' and con EDl variables as‘d scribed by Plaget involv _
P-fin prabiem ~solving—Othef simil i€s exist, for "eXample, experiments in
seie _i”ciasses may . ﬁvalve PTDprtlQﬂ&l reaSOﬁlng or-correlational Ehlnklng
in‘daia £nterpretat1§n Despite strong similarities. between process skill and
loglcal thinking abllltlasﬁ\llftle research has’ been done to 1nves§1gate thlS
réfationshlp_ : - - : L S

- - s
is . g : - =

_ The purpase “of thls study was to examiné 1ntegrated process Sklll and .
formal thinking .abilities”of middle and hlgh schoal Studants amd detefmlne the ' -
relaELOnshlp, if any, between the two. T

Ev = - . R i e ’;i-\a’“

Prccedures S ¥ _ s o EE TR
—— - .4 ek S ‘ ] ,. 1

M;ﬂdle and_sen;ar hlgh students ccmpleted twa ‘tests. The. Test of
Inﬁegrated Pra:ess Skills (TIPS) provided a measure of their integrated science
process skill ablllty and the Test of Logical Thinking (TOLT) provided scores

. on the students' laglﬂal thinking skills. The 1nstruments had been égpegially
developéd to assess process ‘skill and logical gplnklng abllrty anﬁ‘had I
previously been shgwn to’ be val;d arnd rellable . :

-."' o

Appraxéf tely 80 StUdEﬂt?ﬁﬂng 2cted m each g:ade‘gevelfrgmﬁgrades
Tséven thfﬂ%gﬁ‘t elve (N=492). " "Students were carefuliy chosen to prav1de the
fdll range of ability levels. . Students c@mpleted the two measures in a‘group
Settlng (admlﬂlstered By theit: Eeachérs) én ;wn consecutive days.

. : F R
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e
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Each of the twa tests was-analyzed to pfavide flve subtest and total test
scores.  The scores (six.for each instrument) were correlated to examineé W

reiatianships between broad measures of process skill and logical thlﬁﬁshg

ability (total test-stores) and facets- of ch ability (subtest scores). Test
reliabilities were used to ccrrazq&all correlations for attenuation.
‘Results )

‘data) were all significant (p < .000L) anc

O
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The CfoElatlQns of chg suchgL of each test (TUOLL subtests were
fgpgrgluns, 1denLLEy1ug and controlling variables, probability, correlatlions

® o

and camblnaﬁluna TIPS sublests were hypothesicing, Identifying varlables,
Dpardtiuuélly defining, d;gl&“lug lavestigations, and graphing and lnterpreting
? ranged from .41 to .87 wirh most .
fFalling. in the .50 v .65 Lange The futercorirelation between total TIPS aud
total TOLT was .73 (p =~ .000l). ihe pruces
& v o e . i ) )
with the totdl IOl = 0ie 2livuel waccedingly high tutetielationabips taugling

from .61 (idEﬂLiFViug ar abl;a) to 99 (designimm investigations). lu
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significantly. Control males and experimental males differed from control
females and experimental females. All differences favored the experimental
group, especially- the males. _ T .

Signific&t differeuces were found in the use 0f vausal telation ul
animism and dynamism when the independent variables of vocabulary and state

of development were conzidered.
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The correct interpretation of the BIC and CON statements correlated with
physics achievement by factors of .31 and .39 respectively. This relationship
assumes additional meaning when the rnumber of inferred ‘instances torrectly
interpreted are plotted against gradas. At the C+ grade point there is a
pronounced increase ip the slope of ~thg graph. Higher grades are assoctated
with the greatest use uf correct inferred ipstances. This data suguest that
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