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structional Str
o “ro)] ice Elementary -Sci ence
* Teachers." Journal 6f Rese Eh in SﬁiEﬂqe Teaching, 17(3):
Z’ 213-222 . —_d
Abstracted by DAVID P. BUTTS. . . . . . « « + +» b v v o o o o o . . 3
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1ébcdgishl '”influéﬁae af In

owitz, Reuvenh and Jehuda Huppert. 'Comparison of Grade
istribution Between Junior High 8chool Biology Students Taught by

i
H
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the Individualized Auto-Tutorial -and the Frontal Classroom-Laboratory
Methods." School Science and Mathematics, 82(2): 111-117,.

‘ February, 1982. '

° = Abstracted by EUGENE D. GENNARO and STEVEN J. RAKOW &« + s i 4 s . . . 5

rd H. and Hichaal Surma. "The Relationship Between Type
infgrcement .and Student Inquiry Behavior in Science.”' ¢,
Journal af esearch in Science\Teaching, 17(4): °337-341, 1980,

Abstracted by ERALD SKDDG ( T

Abraham, Michael. '"A Descriptive Instrument for Use in Investigating
Science Laboratories.' Journal of Research in Science Teaching,
- 19(2): -155-165, 1982, c o o L .
Abstracted by FRANCES LAWRENZ - . - Coeys y # ;5
¢ Tamir,~Pinchas. "Cognitive Preferenfe - Agriculture of ‘Middle-School
- é 1 Journsal of Science Educagion,

dents and Their Teachess." Eurd i e ca;
): 327-338, 1979. F = —
Abstracted by CHARLES. L.-PRICE. . . . v & 2r =« & 2 = :0 . A -

Sharan, Shlomo and Dubﬁ Yaak abi_%fSClassrcam Learning Environment

af
City and K%bbutz Biology Classrooms in Israel." 'Eurapean Journal of
Science Education, 3(3): 321-328, 1981.
Abstracted by C. CARTER, H ~H. CHO, S. GILBERT, J. HEUSCHER RF,
M. L. MATYAS and J. B KAH . e e e .. L. 26
N ’
Stewart, James "Difficulti ed by High School Students
When Learning Basic Mendel The American Biology
Teacher, 44(2) 80-84, 19 - e
Abstracted by LINDA R. De B 71
t : 2 i
Mlesa d%ini Kathryn Lutz e Joseph W. Rigney. "Eigﬁgrial Presentatiom _a : &%
and Review Strategies Ifi Sc#ence Learning.' Jourrhl of Research in ? -
Science _Teaching, 18(5)% - 465-474, 1981. \! - -
Abstracted by JOEL ,J. MINTZES . B R S AR 1/
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Marshdoyle, E., J. L. Bowman,' and G. W. Mw_3llims. 'Evaiuating .
Programmatic Use of a Community Resource=: \ The ZDDE Journdl
of Environmental Education, 13(4): 19326\1982% - ) ;

Abstrax:ted by LOWELL J. EETHEL. Gy

5 3 . = £ L

and Rand==ll S\ Baumgartner

"Indlvidualiglng Instructian Ihraugh Cor:téépt Assessment." The
American Biology Teacher, 43(5): 246~ 2153, 1981. - o : :
‘Abstracted by DAVIDR. STRDNG\K . .. ( e e e e e e e s
CURRICULUM. o N e e e
"Boud, D. J., J. Dunn, T. Kennedy, and R. T—horley. "The Aims of Science (\ZK
Lab@ratcry Courses: A Survey of Ctudent—s, Gradugtes and Practising
Scientists." Eur ropean Journal - scienc—e Education, 2(4): 415-428,
Oct. - Dec., 1980. . 3 » o
Abstracted by FRANK'A.. SMITH, JR. . . e e e e e e e s e e e s
o . . B o o . fy N N " N ‘ C ﬁ
McDuffie, Thomas E. and James V. DeRose. Five/Years of Achlgvemaﬂt iﬂ ,
I1SCS." Science Education, 66(1): 35-43=, 41982.
.Abstracted by DAVID R. STEVENSON., . . . s e e ae e e e
Barufaldi, James P. and Jennifer W. Swiftg "The Influem:e of the -~

on F 1r5tf(3rade Students’

BSC5-Elementary School SGhgnces Program
4in Seiemce Tgaching, 17(5):

Listening Skills." Journal of Research
485-490, 1980. ’ : .

Abstracted by STEVE TIPPS .

RESFQONSE STQGRITIQES“.Q,i.i,Q

Response by Goldsmith to Edwards' Critique . . .. . . ¢« . . + . + + + 4

Respénse;-.py Tamir to Pérry =2 Crlt%qué - . e e ..

Respansa by Kiély Brazata to Simpson's Cfi
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issus o av §;ig§tibﬂ§;iﬁ.8¢;§ﬁge Education containg critiques

of a=r= ..orBn © 5 "1 sely related topics: - instruction and durriculum.
It a..s. “~atei- are . respondes to critiques of arficles published. in

- prev & ERRERE-T- TS 4L8E.

S . e . . § "
v T actioh' section are analyses of studies Qf,tﬁé%influénze
of ... 41 structure and. locus.of control on achievement (Horak and
Slot i el 2cts of igdividualized audio-tutorial and frontal class-
room- - ‘.. instructiépal methods on grade distributioen (Lazarowi(z
and Fur ). _he relationsHip of teacher reinforcement and student

: inéui;; sehs _or (Edwards and Surmd),” an instrument designed to be used

O
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to obtafn .acription abput instructional methods and materials in a
sclence la@pratafy (Abrgham), c@gnitiveépreferencgs of students related
to a curriculum (Tamir),\.the classroom learning envirommént (Sharan and
Yaakobi), students” diffYculties in learning basic Mendelian genetics
(Stewart), pictorial pre entation related to concept acquisition
;Alesandfi et al.), the evaluation of the use of a zoo fieldtfip;assaﬁ
instructional method: (Marshdoyle et al.), and individualized instruction
(Hendrix et al.). ' :

"Curriculum" article analyses include a study of the aims of science
Iaboratory courses (Boud et al.), a longitudinal study of five yegfs,gg
ISES (McDuffie and DeRose), and the influence of the use of the BSCS -
Elementary School Sciences Program on students’ listening skillls -
(Barufaldi and Swift). |

& k3

Replies by Goldsmith, Tamir, and Kiely-Brocato are found in the
"Responses" section. )
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Horak, W. and K. Slobodzian. lnfluence of Instructicnal Stfuetufe and
Lccus of Ccntfdf‘ﬁn Achievement of Preservic tlémentary Science
. - Igachers. -"Journal of Research in Science -hing . 17(3) 213=
< s 222 ¥ 1980. N LT
Descriptgrsss*Classrﬁam Envifanmen;, Collegé. Scien:e, *Educational .
e Research, Higher Education; - Instructiomal Systems; *Locus of
Control; *Preservice ‘Teacher Educatian* *Scien:e Educaﬁian,

%i . Tedching Methods . B o e . -
Expanded abstract and analysis prépated ESPEEially Egt I.5.E. by David
P gutzs, University Df Gegrgia, : :
‘o sfi S Lo :
D - . L e
. N Purggsg . : - . . ' i
) ; ) = . L i . = ) - ' - %
7 ; , The-purpese of this study was to, Extend the kﬁﬂwledge of how ) -
v ‘st dent aptitude (locus Df cantrﬂl) may interact with instructiuﬁal
%

treatﬁent (amaunt of structura) to influenﬁe the out¢omes Df that

e iﬂstruétlaﬂ. ' o S r

-

Ratjonate Tl .,
i A

“Basgs on aptitud‘ treétmant studies, it WES expectéd that the
xspecifl: klnds éf psych Qgical demang in an dinstruetional treatment
may indeed 1nteract to iﬁfluEDCE the student s aﬂhievementi ‘Thus lacus

';ﬁf 1tr81 which. &1stinguish§s students alang on iﬂternal -external

con
tinuum may 1ndeed hé‘agpected to iﬁfluenﬂe their achigvement when

'the instructignal methud spacifically relates to one's personal
iﬁVDlvement 1n EhE dEEisians abaut what to do next in a:hieving
instructignal gaals§! The cnntfast in,highﬁiaw structure of the instructional .

pracedure refletted thls lattér gmnterﬁ 'fz .

%

Desi :ﬁg%dg?gggejurg

' .
=

’ USlﬁ% a post-test” D,ly caﬁtrai group daaign 93 callega Junicrs and

Ll

LT h senicrg were randémly aasigned Ea Ewc treatments. In one treatment, they

" had instr ti on haséd on high teaaher structure Df the class activities

-,
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which in the alternative treaﬁmént the students decidad;haﬁ aﬁdrwhéﬁ‘ta

Twe findings emerge inighis study--students in the teacher-structured

‘classes did bettér on science process ogutcomes regardless of locus of -

control plaﬂemanti- However, the student- structured classes did better J
on the content test if they werb at the lower Eﬁd Df the locus Gf“EDﬂthl

Scale (internals). = ‘

ABSTRACTOR'S ANALYSIS

The cantributign of this study to the aptitude X treatment interaction
studies is Excellant Especially as chuS Df control Influences these
interactions. The iﬁteractian-the authors found requires creative

underétandiqg and use by- excellent teachers. To this extént the authors

were able to relate a ﬁsychclcgical process to an instruttional method..

aHawévEE ‘the study ﬂDBld be stfengthened if the manipulated variable of.

the study (hlgh or law Stfuﬁtura) had been more explicltly deflned. It

may 1ﬁdeed be that the amount of structure in bcth groups was the same
\

but Ehé source of that structure was quite different~-a source from

teacher or student. .If indeed this is true, then finding §§ interaction

Eetwag@”é student's locus of control and the amount of control he/she

ihad over instruction would seem logical. A second strengthening of the

#

tudy would have been to examine interactions of the student variable

@

us of c@ntr@l, w1th stgﬁent behavior in both treatments, one Df which

\l‘-‘
ﬂ\

o
encourages Student gDﬂtrDl or structure-and the other that encourages

teacher “control of the ‘students. Knowing what students da and relating

“‘this behavior to ‘achievement outcomes would h§v3;an eveh richer meaning-.

L . . - 1
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Lazarowitz, Reuven and Jehuda Huppert. 'Eemparigan cf Grade Distribution.
Between Junior High chool Biology Students Taught by the Individualizad
Auto-Tutorial and the Frontal Glassroom-Laboratory Methods."
. Schcal Science and Mathematics 82(2): 111-117, February, 1982.
) ’ -+ Descriptors- *Biéiﬁg?g *Educational Régéafih; *Individualized
/ - Instruc;ian;;*éfad; 9; Junior High Schools; Science Educatjon;
*3cience Instruction; Secondary Education; *Secondary School

-

. - Science

1.5.E. by Eugene

Expandgd abstract and aﬁalysiskpre ared espe or
Ral Jni . 'ta,

D. Gennaro and Steven J. Rakow, Unive
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The study, carried out in Israel, seeks to determine the instructional

value of an individualized auto-tutorial (IAT) approac
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the authors call the frontal clas%:cém = laboratory

e
=..» Deasurement scale than those of the FCL students, and that their

t
distribution v would producé an abnormal’ graph while the distribution

wm

of FCL student scores would.produce a "mormal" one.
&

The study is based on the work Df=PD5tlEthwait and ‘associated auto-

tutorial research The predict on of.results was based on Bloom's theory

2
that mastery éf learning can oecur when sufficient time, self pacing, andy

indi¥idualized learning m thads are prpvided to the student, and on

Novak's assertion that "Mastery learning programs, where students have

chieve succes
t

ive ;y
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control groups. Two classes (N=50) we:é taught bylthe experimental .

O

ERIC

Aruitoxt provided by Eic:



method (IAT) and twe classes (N=34) were ident 'f ad as ccntral graups.

Both groups had received previaus blclogical instructian on "plants and

'

water" and "animals and their environment" in the seventh and eighth ,Eﬂ

grades. The content studied during. the time of the experiment concerned
the 'cell." None for the students héaxza;eifed formal instruction on
the "cell" prior to theﬁé¥pefiiénti '

The»studen;s were tesfed on three areas of learning associated with
-~ the cell: general . knawledée in biology, specific knowledge of biology
'identified' as being needed fgr learning about "cells"™ and information
about the topic, "cell." T*tést analyses of pretest scores on the
above three areas indicated there .were no significant differences between
the axperlmenﬁal and contrel groups.

An TAT learning unit in biolegy Was. davalgpad fo ninth grade
séudenta. The didactic material copsisted of ‘three sub-units concerning
the cell: - membrane, ggciéus, and organelles. A warkbank was proVvided
= for each of these aspects which was modified from material adapted from

the unity PDrtlﬂn (Israeli adaptation) of- the BSCS Yellpw Version. The

workbook included self-examination questions after each sub-unit Studied

Correct answers were provided so that students were able to gat feedback

concerning th21r raspcnsasi The readings and the expg;iments were

deslgned sequeﬁtially_ Each sub-unit was also accompanied by slides

and tapes. The slides depicted cell-structures and the tapes gave

[

nstructions about the résdings, dlf&ﬂtlﬂﬂs for perfarming experiments,

nd assis tance in the 1ntegfatiaﬁ cf the dlfférént aQtiVitlEE performed

]

in the unit - - .
A Students were able to repeat learning aﬁtlv;t;as at their individual
rates. The methad of diagnastlc self- testlng and remedial instruction
used was that' described by Blcam (1968) and employed by Burrows and_‘
Okey (l979);i Students were édministgfed the achievement testsaft Ef
they felt‘tanfidgnt of their mastery of the material.

The control group studied the "cell" using the unitﬁ portien of the
Iérael; adaptation of .the BSCS Yai%pw Version. The teaching followed
the text and used an inquiry apprcéch, pragressing from one sub-unit to
another. The achievement tests were admiﬁistere§ at the end of the

=

three learning units.

ﬁz The experimental groups were taught by a teacher who had training

H
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in the ‘individualized audio-tutorial method.

he "BSCS method of:instruction”

.gtéuﬁsvhad no-;:éining'in thé A.T. method.

éxﬁériénééiiﬁ teaching B5CS matebdal

o N
L - ¢
Findings ;. s
The aéhievement tests used in
choige questig Eakgn;ffgmﬁthe
Version:: 20 questions relating to
nucleus, c

group.

®

and 12 to cell Qfganelié .

f

Gn;all three achievement tests,

t

"The teacher o
Both teachers w

and had the same "number

his study ansisted af

¥y C
Israell adaptation of the BSCS

he cell membiaﬁe, 20 to

" In all three tests, th

tal grﬂup than for the control group. Using a

f the “control

ere trained -

of yaa}s of -

52 multiplé-

Yellow
thé-cell'g_

e Experlmenﬁal

‘ group achieved at a level significantly higher (p<:.01) thap the eontrol

-indicatgf of mastery (70% of the test items), the results showed that

| u I =]
TR 1
‘ o
=
0
-

g

B

=

e authors

assumption that

c
on student's individual styl

Ml

as very affective in increasing the achie,,meﬁt‘

””y;étudents in the Exparimental group aéhieved this

study demonstrat tha

and

Les

of the Study support Bl

anxinstructiaﬂglzmethadf

level.

positively
e

t the IAT

motivation

gom's
focusing

make it’



- SEudent attitudes ara’favorabla

erd rema;n févafabié several,ye rs afta

;'same reéults, hawever, appear EO c;nfllet w1th the authgrs
hat Student mativatigﬁ 15 improved by the IAT app;uach.: Many
'g'fs;ud;e% haVEVShGWn that cne-af the magar 1im1tatlons af individualised )

i As Hintan repa:ts,

Jthﬂugh a magarlty of stud ﬁ 5 campiéte the 'ﬁdlvidualised tlasses in 3:; ﬁ?
.?;;Which they are enrallgd as many as two—thlrds fall behlﬁd the expea;ed

fﬁ%g hedule far cﬁmpletlon af unlts during a patt;cula: unit.f Thus, theé.

'rzlcle are well sugpnrted by th% _: 

1lzed 1nstructlnn. Hmwever, the
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>‘Iﬁ ;ﬁher;w,rdS; a mare‘tharﬁugh desﬁriptinn Qi bnth thE ;gntrﬂl and

; expérimentsl treatments shnuld bé pravide& fgr the resderi:rIt appeagsf°

 il,mede1 fhéré was,ﬁa Etteﬁpt ta use parailel teaching material., Fgr>¥u

: hércppartunity ED take the aehivement test and if they fail ::

are'able ta :etake this test. This is a narmal part af mgstery learﬁing.=,A

;?Hénge, it appears the study*diﬂ ﬁat use.mastgry testing as A diagnﬁstic

;f>: tagl as is'trgdifiﬂnaily dgng‘> Hawaver, ‘the. ‘students in Ehe gﬁperimental r;jf:?
' » graup were stil; able tn pérfarm weil in thé final achievemgnt test - t’j:'?'“
',}: withaft thia campgnent, but it daes raisg a questiaﬁs abaut whethgr the o

’E Experiméntal variables was truly a- "mastéry appraach.xa;"fa’,é w ;'f’ N

lt wauld have heen useful ta:have haﬂ ane téacher teach an experimental

grﬁup and:a- c&ntrgl graup.» “The teachérs, althnugh they bgth had had R

+~;-BSCS trainiﬁg,*may have Hsa ather aistinguishing tea:hing o
§

'v!charactgristizsr'"ﬁf'“‘:’i ?j:,"";,_ 77“ ’F;; o ";"’

" The authors say The three achievqngnt Eésts used in this study o
‘consisted of 22 multiple ghaice questiaﬁs takén fr@g, theé- BSCS Yellaw e

Versian (Israéli Versiﬂﬂ) o 'It wnyid have bEEﬁ interésﬁing ta knnw'?;
whether the- itgns in the Israeli Versinn nf thé BECS Yellow tesgg are

L Similar to the items in thé American BSCS Yellaw Versiaﬂ tests. The BSCS
tégts,-when they were fifst written, were ‘meant to' be’ narm—referenced
“,f tests ra;her than mastery tests and :ﬁntain items vgry ghalleﬁging far ;tf [ﬂ,f

10th graders, nat ta mentign niﬂth graders. The test means far stu&aﬁts

_,‘e

cF




7_’n: d;d*they use hlgher 1evel “as jfi

Since “the authnrs cla;m galns in ’;;:

1mggrtant -to. 1dent1fyfthe mease}"

1EVE1 of mﬂtlvatlan. R TR ";:'n  " l-'~.,.-‘ S

.
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S :”nfﬁi - st ,dy was designed to détermine wh éth thE inQEifF behaviors:l:
students in. high schgul Eiﬁlagy clasges were iniluented by l) verba S

reinfarcemant and mimicry,,;) teacher use agd extensign gf student ideas,é K

i;.Egtiéﬁa;e°;=.t:;f R

- The:e is ample avidenﬁe that :eiﬂfﬁrg t gan b%"sad ta iﬂgrease 74;_ sk

the frequency af .a desired behavior. ,I, sc iEngé, asking questians, fgrmulatiﬁg
’ alterﬂative 3§p1 atians fgr certain phenomena, suggésting EEW experiﬁants,-

"Vsharing ideas, aﬁd he; aspécts of iﬁquiry behavigr are segn as praductive‘and‘
desired bahaviars. ' ' S o

Rcﬁe(l) fﬁhﬁd that varbal prsisg and ﬁimicry (the parrgting back of -

i"si;’udem; verbal respanses), which are used by msny teachers habitually,

f*“F*werg assaciated with a décreasg in the frequ’ncy af’inquiry behaviar in-~

s;ieace in elH!EﬂtafT'SEhéﬂl EhildrEﬂ. Hawever, the effeat of a varigty of

on. Student inquiry had rot baan studied.

' pateg;;tginf@rcez

Res g ch Design and Procedutg ’

El
z - -
g .

- A pasttest-nnly désign ‘was' used as faur intact saphomare biﬁlngy
glasses (Group 1, 2, 3 aﬁd 4), all with the same teaﬁhar, iﬁ a
1abgratgry high EEhOBl were Ehe gubjects. “The grcups were ‘viewed as

éguivalent on thé cgiterian measure as’ almast no student iﬁquiry behavia:s

J + - - 11




teacher and student zespansas gnded fa: eéch thfee-secgnd intérvals “The =  *

'”=zatgggries gf behavinr nﬁted were mlmi;ry, vérbal.reiﬂfarcémént using f‘ilax

L the classes. In Graup 1 verhgl reinfa::ement was used aﬁ ave gga»cf 12 SS
times and mimicry 54.94 timgs per class pericd.; ThE frequenéyﬁaf verbal

reinfnreement and mlmicry per glass Pe:igd was’ 3;91 4. DS and .85 Limgs;f
= P Rmes Lo

"f**mﬂ‘in chup 2 35 and 4 TESPEEEIVEIYT‘“*”" f; 'SH”,:f“ﬁ:“"*?'r‘"'“?”"****‘ﬂ“‘*

S s =

: [ 8 .
s The mean length af stuﬂent :Espﬂnses was smaller in Grdup 1 than

the cher three grgups. Alsa, student respﬂns&s exzeaded thfae seaands
fewar times in. Greup 1. than 1n the ather -groups. ' '

=ﬂ; e Scheffe ¥alu$s indicaﬁed statistlcal diffarencas ét;thé. - 001 léﬁel'ﬁi

far Ereatment l versus- 2, 1 versus 3, and 1 varsus év.agtatistical

differences at Ehe D5 1evel *Ffe ﬂﬁt&& iﬂ: treatment 2 vefsussg and 3

e

VE:S us 4 e
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»?atterns:af reinfarcement that

The désign af this sﬁudy diminishes its,iipartance.

ﬁafdiffigultyta aEcEpt the—assumptign that the- grﬁups ‘were “hom gefieotis” 1nasi

"~ as sghgduiing praeedutes i schmals seldamﬂare randum and classesb -;”jj;;_if¢:

:develap differént histgries.' Even Ehﬂugh the graups were the sameilx

ngne wa:e charagterise&’by inquiry bgﬁaviarg priﬂf tg the treatments, this

é.jgg 2auld have_been the result’ af ‘the 1aﬁk of- gppﬂrﬁunity to engaéé in sueh

a:tivity. ﬂThe pﬂténti§1 nf éach grﬂup ta Engagg in inguiry'behayiafs f,j:‘?."?

7 f; zﬂuld vary if there were’ group differences in academic self—ccnzépt 75';j;§

T xattitude taward sgience aﬂd/@r schﬂﬂl lgcus af caﬁtral 1ev315 af 1agiaal

reaéaning, interactlan patterns, and cther factarg that ihilueﬂce gtudent <

* : . e B _ . < sy e L. .
rESPQnSES- - sA : - N R T PR ) '7 : Lo ety T

The dESigu Ef this research TEQHitEd the t%acher to alter his R

; behavr o ;n each ‘of ‘the fﬂur clEESES to . carréspgnd to the- apprgp:iate

’f,;ﬁt. The training needed to alter his préVious teaching style; i

ad f25u1téds;ﬁ véry v:ttle student inqui;y behaviar ~was not’ -';;'”

: spécified.; Also, - thete was ng indicaciﬂn whethér the- teaclier cantrailjd'

'Vthe length.of Wait time, the number and type nf questians asked the

4

 'dist£ibutign of guestians ta students ﬂf diffe:ent sex or aghievement

: 1evel his nanverbal behavinr, and chT variables that néeded Eﬂ bE canstaut;'

c o

azfnss ‘all four groups.

L.

Apparently! the vezbai reinfgrcEES 1with Graup 1 werg appliéd

indiscriminately and ambigugusly aﬂd ﬁat directed taward»the desired

inquiry behaviﬂts. Haw wauld inquiry béhaviﬂrs be influen
N _‘\\_

Af takens were given far ambiguaus behavic *?

ed in Grﬂup 2
The:e is a pgssibility thatg

U,]\
“‘w

.._‘ .
vt )
.




aﬁe Ca:ﬂ;ral
tziéﬂgei 7Teaghfii;1

m
%
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Etaluatian!ﬁethads,
'SEiEﬁEE Curriculum,-Sﬁieuﬁa:Edﬁzatiﬁn,~
. Scient:e 'Igsts, : *‘fest £Qﬁstrﬁ;‘tinn -

- Expande& ‘4 sﬁragz aﬁd aﬁalysis prepa:ed Especially far .8 B ‘an
i.;'f. Lawrens Arizana Stafe Uﬂivazsity. IR [ ";jleéx',

L

TEE author states that thE purpasa Qf his papéz was tﬂ igtrﬁduge ré T

:::a Q—snrﬁ type instrument wh;ch was, usaful fﬂr abtal?ing dascriptive

infcfﬁatian abﬂut teajsing methods ané‘cﬂrrlzulum.materials used in the

used to ope:atinnally de ﬁé ‘three- labnfa;a;y fcfﬁats.i 1) verifigatign, .

2) guided inquiry, and 3): épen/gulded inqui;y, and to identify spéﬁific

- cfitefia fof discriminatiﬁg amnﬁg them. V‘==,:*

Rai;icm%i_ S R

3

The éuthor bégan by b:iéfly poiﬁtlng Dut same of the strengths and:”
weaknesseg nf tha existing methods af obtaining dESQriptive:inférmatianni

and used this -discussion as a Eagkground for starts.v Sama of the

w~f~*methéd5 mentianed weré'cpgn Endeﬂ abservatioui cantent analysis, systémaﬁic-

absezvatignai instrgments, and questiOnnaires. Q—sort instruﬂents WErE

p;esented as a gond metho& far obtalnlng dessr;pgive information beca use

the ijfarmation -comes frnm the,learner anﬂ :ﬂmpafable descriptive : j'f' 'f3 i;

categ

ries can be develgped. - . S
The authgr then desgribed the start as a gnllegtién af itams ﬁriqted a

i ‘on separata cards whigh subjegts can scrt acccrdin o a K?itérian. After f T

mentiOﬂing thg histgfical cnnfzoversy aver Q and R Methadclogy aﬁd

. apprapriate analysis techniques, the author. went on to déscribe the

B
PR

inszrument ha used‘ thE Labnrata:y P:ogram Variahles Inventory (LPVI)

o E sw -
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fermet' fouf ef the teﬁ w

. was preeented fellewed by etepﬁbysetep iﬂetruetia fei eDllecting the
deee._ Then the- dete were enelyeed eﬁd ueed te ehow thet the ecneept
erig;nelky introdueed was verified by the infcg@aticn eelleeted;v ln f' ??,

N eontrest, the t"’ inquify fermet lebcretafiee fnllﬂwed an. explaretieﬂ,__r' i

e ;nventiun ‘ahd - dleeevefy eyele whefe etudeﬂte were given no-initial. = 7 -~

beekg:eUﬂd infﬁrmetion but Eegen by eelleeﬁiﬁg date.: They tHen' iﬂvented _'fe
; The mein difference betweeﬁ the guided inquiry end the epen/gu;ded
inqu;ry fermate wee tﬁe extent to’ wh;eh etudente were ellewed te meke

C .

deeieiene ebbut het the inveetigetiene ehould be end how to eerry them"

l'eut. “In: per;ieuler, the-open/guided group hed mcre £reedam 1n plenning

ﬁu o the’diseovery pheee WthEeﬁhEif euggeeted eeneept wee ePplied in new *é~ F% 
ﬁ.i% ecntexte.';," : B SR W . : ,‘"ﬂ -
'i)': -. *he LP?I wee edminie:ezed during the leet week ef the lebaretary V
L] .
s Too1e '

Q
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, e norﬁel &istf}butieﬂ,
‘ prees eeifie& (grcup I - 2 eerds; group II

'vwere treetei as® seeres._

The dete gethe:ed rem ‘a greup Were eumbined- i_ij”;F

e

Several different analyeeeiJ’ : First PeeISOﬁ preduet—r

:l: mament eerreletien eoeffi Te . eeleuleted eompering eeeh

the thgee formate were lieted'end the top

"f and" bettem third of the stetemente eemgered.- Third five dieeriminete

with an esemple ef an. epen/guided iﬁquiry leberefery enﬂ eempering the
ergenie ehemisfry 1eberetory end the methcde class. with the verlfieefion

LY

‘«lebcfetery end the open/gui&ed inquiry leberatery.ivanﬁ. o c;;fn =f~f'rj»f;;.

-

o L SO T n : : -
*fT’JM**;””The interecrteletione were higher emong‘leberetoriee fhet used” the ™

The groups ueing the verifieetien format hed lnter—

same fermets.
eerreletion eeeffieiemfe rang;ng f:em .88 to . 95 in spite=of differeﬁeesr
i like’ heving the eouree teught in different eemeetefe ef by different )

inetrueters er in different eellegee; The two guided inquiry lebcretories
0 latien

ecfreleted .92 end the feur open/guided leborafefies hed inter cor
~These. high eefreletio ns Withi

T

' eeeffieients zenging frem QD to- .97,
formets ere in eeetreet to the lower eorreletioes among . gfeupe with

different fermete, verifiee;ien with epen/guided reeulted in coefficients . . -
"-renging from .31 to .62, guided with epen/guided .59 to .SZ, eﬂd guided o
with verfieeti&n .78 to .90.. These differences .Were examined in mere : T

17
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or e

rststsmsnt “th

i‘igqulry £srmst fslt thst ths ststsmsﬁt studsnts ars ssksd tgﬁéesign

ths gu;dsd 1ﬁqu1ry snd vstificstltn formst studsﬁts*fslt thst ths

Mlﬁstfuﬁtﬂr Lscturss ts ths whsls clsss wss ﬁsrs ’ g,f'

dsstr;ptlvs-of
':stu&sﬁts.' Ths guldsd 1nqu1sy snd.vsrifitst;os gfcups’dlffersd in thtss=

/
/ nqu1ry'grsup.

“ffsllawsd ty "stu@snts&sfs sllawsd to gs bsysnd r—gulsr 1sbnrstory

1f wsﬁs. Ths srifitstlsn group felt. thst knsw1gg the gsnsrsl suttoms sf
Can sxpsrimsnt bsfors dsing it snd that ths dsvsinpmsnt of skills snd

V,Ethﬂlqués wss msts dssctlptivs of thslt 1sbgrstory thsn did the guidsd

vsriflcst sn gtgupgr' S i T R

N TWs distrlmlnsnt snslysis bstwsen ths vsrifltstign sﬁd the opsn/

guidsd inqu;ry graups slettsd 12 of ths 25 statsmsnts.r 'The highekt

rsnking statement was- studsnts are ssksd ED dssign thsir own sxpsrimsnts;

thst studsnts uss sv;dsncs to bssk up thsir ton,luslans. Thsss ststsmsn;f =

suppattsd ths trlglnsl destrlptlc s’tf ths two, Earmsts.j

Ths compsrlsons sf ths Qrgsnlt thsmistry 1sborstsry with ths stn;

'guidsd 1nquity snd ver f tian graugs shnwsd that - slthsugh the organic-

”lsbarstory hsd some U nique ele msnts v1t was- more- st;ongly rslstsd to the

Ths guldsd ;nqu;ry grsup fslt thstlusiﬂg Evidsnts to bs:k

-thsﬁﬁdléj'hs gﬁldsd inquiry at ths vs:ificstidh fp:mst studsnts ,_wh;ls o

"i;of thsir 1sbo:stcry th_n,did the .. ;’ﬁiﬁ;

7E§EfEiSES snd do. sxpsrimsnts on thsir own snd "lsbsrstéry tsparts rsquirs,'

L

‘one ststsmsnt in; common. " . _ S L ;; '3xi'ji

- vsrifltstlon group. Bo h disttlmlﬂsﬁt snslysss pradutsd slgnlfltsnt

ssts Df ststsmsnts dlst;ngulshlng ths orgsn;c grcup frtm ths.

'”vsrificstlsn ‘and the open gu;dsd inquiry group.. Ths twn ssts hsd snly

[

Ihs msthgds group- hsd scms slm;lsritlss with bsth ths VEfiffEatiDn;
snd opsn/guidsd 1nquiry grbups, but ths methods’ _course probsbiy - ’

B constitutes d;ffsrsnt format prstatyps- " Both’ d;sttiminsnt snslys

: prsdutsd si nificant sets gf distinguishiﬂg ststsmsnts snd ‘the two s,tsf”“

ERIC

Aruitoxt provided by Eic:

hsd “four sta tsments in common. = ;_ ;V' V.E'
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ABSTRACTOR'S ANALYSIS - B R R T

':I?égfgé w’ th- thé‘author thét descrip;ive*inst:umEﬁts ;an be ;;fi:51“
ass

_,valuahle in' Essing tha ;l.mpac.t gi sciem:e educatiaﬁ._ An::;urate SR T
_desariptiang are a vi;al campnnentﬁfﬁr Effectiva avaluatigns af pragrams,sﬁf };

Af“materials

“;aetﬁraté iﬁplamEﬂtéfian af’exper 7 t:gatments} DEsc:iptinns‘arangi";w

ifpartlcularly relevant now with the mgvement tgwards mgre qualitative

' research and evaluatian. B g}‘vlr,r,; R o f[; ' ) 'f“ib Do
Tha Q—SDfE

:';' appkgaahes far nbtainiﬂg descriptive:infarmatian__ The author amply

i,

ezhﬁigue and the LPVI in partigulaf appéar ta be gﬂad

LLl - i

jfdemaﬁstratés Ehe iust:ument capabili;y to* desczibe 1abnratgry situaticns .
-,aﬂd shaws hnw these deserlptiaﬁs can be usad as a basis fnr compafing :,;
'fvarigus typas ai labaratarges. The results are quite interestlng and s
- . --give flSE to. saveral qugstiaﬂs, e g. why was the guided inquiry graup
V-:Sﬁ similar to the varificatinn group? Wﬁy we:en t the open/guided inqui:y
‘1abaratnries seen .as having . more. gmphasis -on- desigﬁing gxparimentg? ~Why"' ) :
' a;was fallawing step=by—s§apginstrugtians ranked so highly by -the twagfw;v*”*";ghf
inquiry gréups? These guestlans are really separate frnm the main- thrust 7
; f" of the article but begnme relevant becausg ‘of thg manner in which the .
»~authar chose . tﬁ dem@nstrata the uEEfulﬁéSS of the LPVI.‘ Siﬂge they ‘are
L ;somewhat parenthetical the. authgr does ot discuss these rasults iﬂiu:.v ° L

_great detail. Thgy wauld hnwever, be- gngd sta:ting pniﬁt fg, f ;u;é i‘ S
resaarch. - ST e S
Sinze the authp: is- advagating the use af the Qﬁsart téchnigue, it
Lnuld havg been benefizial if he had desgribed scme cf its advaﬂtages
/and limitatians. Aluﬁg this 1ine, :eseatch ccmparing résults fram Q=$Qrt

// teehﬁiquas with results from straight :ank;ﬂgs ‘or fram a Likert scale

ERIC
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) Wauld be int
tﬂ administer'

making evaluative étatéméﬂts abaut purely
ghe students SElEEtEﬂ statements they falt

déscriptive 1nfcrmat10n,
charactgrlstics of th

wm

Oié graup beiieved th statements more. accuzately ﬁharacte iged

th51r experien:e, not that thé activlty descflbed was mﬂre 1mpnrtant

ERIC




-Courses§ Scienca ‘E

. Iﬁterest‘-
,;Af_ffExﬁanded abstract'and aﬁalysis pr paredf peﬁially fgr ka

§’L._]:"rice, Inﬂiana,State Univérsit’ Evanéyill'

Thé Pufpase af the study was t@ﬁ'f

.,,:,‘

: ; (1) Design and vali&ate a-.co ﬁitive=prefefénee test in agficultﬁre
gmfar Ehe @iddle schqglidxm_, i i ‘;;;g%ﬂ ;

) Identify the - intérrelaﬁianshigs among thé.icur cagnitive— LA

~'préfgrencé madés 1n agriculture.'-_f . o

Cw oy

"(ijzidentify ‘the - cngnitive=preferenée nrientatian af’middla—schngl L

L 'f'"studénts and their teachera as far .as agricu;ture is ﬁancerned.

"i‘i;'f”;iff(é)'cgmpare ‘the gagnitivm_prefe

. ,_th": 'Ltiew With that;

T C# o da’ ag:igultnre. -!”?. , AL
7; . ?‘_'_ (3 Stuﬂy the‘zalatiaﬁship between ‘the fﬁllowing imdgpendenﬁ

- s vsriabies and students gnitive preferem;es in agrigulture‘

7‘;;@' gra&evlével _sex,. fathe s ccupat?@n aﬁd father s country [

&J?v,XZV_,af birth tYPE"af'sthﬂal :and abilify legel ST "-'ﬁ   o

ha relatianship between tha cagnitive preférer ces of

e teacherskand the fnllowing variables agteétging . )
) experienca (less than five yeats or more than- five yéars), s
‘_eurriculum (Dld gr new), type nf schgal (religigus mr: : ,' o

;iL': - 1_ *'secular), and emphases in: Eheir classraom tests (prinﬁi 1 S L

fversus applicatians) '_‘ _"A!‘:  _ f,_. LT, :' f‘




:Ejf-:b—CBQfGritlcgl quastigniﬂg (Q) af igigrmation as regards lts

N EﬁmpleEEﬁE$$, validity, aﬁd limltat;ans.

“The - Exam;ﬁatiﬁn of $Eudents and teachars in "Q1d" and 'new" ';i}"f.;f>

;agr;cultura prﬂgrams aﬁd their cagﬁltlve prefézenﬂes ‘was . the tapic of this

stem and faur ﬁptinns, the aptions:

ﬂjfﬁﬂdes- Students were asked to” rank grd r the

which_:eaghed an agreement 1evel af 90 percenﬁ by ten Judges@

sed inéthe final aﬂmiﬁist:atign. AAlphafcggﬂbachireliabi;ities for:_
L e I S e s



ng the ‘new prggram iﬁ agrigultufé. Twentyﬁtw ?af

the 30 teachers hnsg students participatad iﬂ the study camprised tha

Tthat teachers had a ﬁuch.lawer_préferEﬁte :
In thre ,Qf four subgect,aréésgl
) Quéstians (Q) e
f ln the animals subtést Aa’ fi

ré;all (R)Vthan far the gther thrge modas.i

"negaﬁively csrrelated with all thrEE Dthar maﬂes while cher intercarre— .
1aticﬁs were: not significang. ‘Factor analysis with varimsx ratatiﬂn _ ;
*“*fEVéalEd‘thrEe relatively indepeadent bipalaf factors- RE#;A, P§e¥1§;*7;7f"7

cand QéAL Lo |
" of démggraphig Variables, females were fﬂund to have genezally

v:high eferaggas for R and P, while msles preferted A and Q Ghildren?' -

WhBSE fathers weré wgrkers had tha highest preferéﬁ:e far R; while
childrEﬁ of tgachers dand academics had lawest prgference for R. ,
;‘

'.i
f

: L§tef§fé§§;i§ns;v S ) . . o : ,f
: - < [ i

With an avarage alpha—C:anbaﬂh co iﬁient of 0. Sé it was con ; ded

that the cggnitive ptefErEﬁcE instrument was indead rgliabla aﬁd adaquaté.#

k !! N H
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In tefms Df dasigﬁ, the Etudy must bE cgnsidered desctiptive, fathE:  f

1than experimantal. The methndalagy by whizh{schgnls WEIE selezted fnr ]
transition tﬂ the ﬁéw pngramgFEE not. desgribed. Fﬁr this reasgn, graups o
,;W;L(new -and old. prgg:ams)mcannat be. EQDSidEfEﬂ Equivaleﬂt.,,mgﬁghfm_i#Ar_ﬁﬁv;iﬁ

.Of: demggraphlc va;iables measuted little infa:matiﬂn was given :

“ﬂﬂcerning gampafiSQns\between g:ﬂups-  Graup I.qQs scores WEI% not

'.bav rlable; Althnugh iﬂtEfprEatlﬂﬁS of fathers a;gupatigns Ea their f:

“Lchildrens 7cagnitiVE praierénges were- made, no, infarmatian rélating tha )
Vdistributian af nccupatignal levels to participatian in nEW and ﬁld

"»pragrams was pravided.fruﬁ»“‘vé R e :f}' T

Ig_trumentatiaﬁ R Ce -=_3 -'_i~'f?.a - Lo T

v ;;AIcégnitivétpfeféfenée'éés§ was developed. .anthe3p§sié gﬁ'élphaf"

g e I B

- R




f:naw Pragram shcwed a significaﬁtly 1owar préfer

‘_their cnunterparts

_ 7 fathers were divided
. into f;va groups., (a) teagher or’ académig; (b) clgrk (c) farméz, (d)

;,manager, or (e) warkerr ‘Childreg ﬁf ;eaghers orfaﬁsdemigs exhiﬁited

signif;cantly lawar prEfErEﬁCES fgr récall than did zhildren from- chéf‘;'w
"grnups. The findlng laads -to the spe;ulatiﬁn of a gncié=egcnomic? '

" re;atiﬂnship batwean ccgnltive preference far recall ané the fathar s

,:oecupatiaﬁ. Ihe investigatgr~,orrégtly points Gut that further stud;es

”-are needed befgre anyuganeral;sat;ons abaut the effezts Qf hame ‘on..

=”:agnit1ve prgderenﬁes could be made.}
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iufriaulum, Cagn;tign and. Edu:ational MeasurEmant "

'Heath R.-W ;
- Educatianil and Psyghalag;eal HESSureméﬁt, 2& 239&253 1954,
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Expeﬁded ebstreet eﬁd enelyeie pfepered eepeeielly fer 1. S E@\by
G. Certer, H. H; Che, 8. Gllbe:t I Eeusehert, H. L. Hetyae e§f :

etudente in klbbute scheele weuld heve ﬁare PDEithE pereeptieus of

" types. -
. gredee, perfnrmaﬂee on natienel celiege entrenee exeme,v'teeehing te—”f

':studeﬁt eoeiel

The euthore state thet eleeereem climete effecte eeedemle eehieve—'

s \
ent, effeetlve edjustment, and 1eerning inEereete. Hewevef, the
t

litera ture reviewed*wee ‘dated=(1968; - 959'*19‘75*197?), “and 1ittle
Th
e

“Hf

] eent reeee;eh on eleeereem eeeiel elimete wee dieeueeed.
reeeerehere eheee to compare u:ban end kibbutz echeele beeeuee they
entleipeted different social end académic norms emcng these twe eeheel

In urbeﬁ eehnels, the eufhefe stated thet peer cempetitien fer

the—teet," egd preeentetien-reeitetien Eeeehing methode would be etreeeed

while there is 1it 1e ‘concern fer teeehe:setudent reletionshipe or fer"

11fe end emetionel heelth.. Kibbute schools WEre &eeeribed
eveluetion ef achievement by iﬁdividuel effort, ueiﬁg

*.as em?heeieing

in u:ben and kibbute eehaale in Iereeli \fée expeetetien was. thet‘i’   ~33\\7f




As EXFPEEE—faEtD survey reseazﬂh this field\study had 222f,’~”

fagtnrial design:»

,th>,ammﬁnity tybe - (kibbuts vs.cityj aﬂd sex asi‘f';"“

indepeadent'variables.a The designatgd sampling units were ZQ lﬂth

grade»bialcgy glassas, six’f;am kibb' sehaals and 14 fram ufbaﬁ schacls

givEﬁ, nnr ﬁas the number Qf glasses SElEctEd in esch schacl. The twa -
A samples Bi classes (kibbutz and u:han) were magched on sacial and
. Ethni; hachgraunds. ; i R '

Depéndent variables were students

““ta which “their ;1355 was charactériseé by cagperatian,;apathy,;_

- factian, :mhesivenéss, difficulty nf materisls studied, cliquishﬂess,_f"

fava:itism, and disgrgaﬁisatinn. Thesa va:iablés,_p ‘nperatiaually

defined,‘were maasured by an Israeli versian af the Learﬂing Envirgnment

_ Inventa:y (LEI) (ﬂelﬁerg and Aﬂde:san 19631,j .
feliability we:a zepnrted with internal cgn31sténgy alphas ranging fram

-0
.52 to .BD (meaﬁstS)

Egnstrugg validity and

Analysis af variance (cammunity tyﬁé‘X-égx) was;gérféfmedifnrfgéih ;

) gf thg niue scales of the LEI. - Only the‘maiﬁlgffeétrBfigémﬁunity?type_

“was réparﬁedi, “Ther -no significanﬁ-diffefEﬁge between ‘schools on '

the écales of Aﬁaﬁif an,-ﬁiéﬁfgaﬂizatian;urFﬂf éhé measures of pcsitiver‘

-



. E e Sers e e s s L

. :Ij erpratatiuns,;”:,f,} B {z";,.?

} The authers state that the :ity and. kibbuts schogls :gmprlse
Vj"diffEfent Wgrlds" in

_terms nf SDElal learﬁlﬁg envlranmeifs even though

hey uSE the same'binlagy :urriculum- They alsa,stafa that urban schcols

3cghesiveness. Furtherm,re, they raparted that c iqulshness and

: favarit;smﬁﬁere zﬁrrelated (rE 61) - 'a;:

Ihe authﬁrs 1mply that thg_sacial agtivit :pragram in kib ,tg'ifér*w

T

3sghncls is resgon51ble far the - more pDE;tlvE sac;al glimate. They

"f state that an -’ 1nguiry apprﬁagh to, hlgh schaoi sg;_rr; study "eill not:-

]

iﬁecessarlly alter fhe fundamengally campetitiVE and\ﬁliquEEridQEﬁ
1:harazte; of the classraam s Saclal climate" Cp._327) ,
s Accnrdlng to the authcrs, the findings Df the study cannat be' -

attributed to dlffEfEnQES ;n “school si:e, or to an urban—rural dlchgtamy;:

social and academla pﬂllElES- They couclude that SGhQQlS can praviéérr

,,,,,

;reiatiOﬁships amcng teachers and pupils,

© “ABSTRACTORS' ANALYSIS ~ .

fAlghDugh this - study attempts to clarlfy important relationshipsf'

_between chgal types and studant perceptian of cl SS" om’anviranment,

1
’
5
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.z thers is

;~ guestign rsmsins',rwhich sf ths subcsmpansﬁts sssaunts for th

- sf this study,

ﬂsiesl;@f many S’?ﬁiﬁ

b }sssumsd

Isrssl.l

4

‘ences snd an sttrsct diffsrsnt kinds of. psopls-:

'% of ths 20 slassss psfgi:i”'?" ;:’.f7

high schsnls sf Each typs wss nsvsr spsciiisd. Thers srs diffsrsnsssA;:

ii ths,lscatisn of ths schosls as wsll ss othsr psrtinsnt dsmcgrsphic dsts T

: of ths schoals.'ﬁFurthsrmore, hs unit of- snslysis should- bs sonsistsnt

th;oughsut ths stuﬂy.7 For iﬂstsn;s, ths sutﬁcrs hsgsn by rspartiﬂg ths o

ﬁEﬁbEI of slsssss ‘to bs ussd ‘in-‘the study (implying that these wszs

L]

the units of snslys;s), thsﬁ ‘used individusl studsnts az - the- suhjs;ts' S

- f@r their dsts sﬂalysis, and finsily bsssd thsir csnslusions ‘on-a comﬁsril‘f

issn of - kibbuts and urban schﬁgls.; ;hisﬂ;gggns;s;sggy;bgthﬁssgfusss_sngsvé,

weakens. ths invsstigstisn.

" The. suthsrs concluds thsﬁ “sshsuls ssn pzsmots a positive. sssisl

_'slimste if ths schssl as a sscisl systsm impl ments school-ﬂ;ds pcligiss 1 :

Vstudy substantiate ssusality.-v e

for gultivsting pssitivs rslstianships smang tsschszs and pupils"
. b
(p. 328).. Howsvsz, Ehsy ds Hot prsvids svidsncs to indi:sts that Such

psliciss exist in the sshosls in the study, nor can an sx—psst-isgts

B

‘ The cogclusions sbout the sffect of BSGS mstsrisls on slsssrsom 7

. slimsts slso .must .be qusstionsd. Sinss BSCS Yellow Vsrsisﬂ was: used. iﬁ

sll of the classrooms studisd, ths suthors ststsd Ehst ths use. of this @ .

29






ﬁxfxﬁaﬁdéd abstraet and analysis prepareﬂ:espe ially
c iiﬁda R. ﬁéIure, Ralliﬂs Gollege.'”jc' T

"__a;small

}fgader

Yo

‘ fTEg1§im éffthis fESEafih'is to pro ide informatign and dsta that o

Jwilifbélh21pfgi in establishing a general theary af prablem sglving._ .
For much offﬁhé éarly research 1ittle prerequisite knawledge was reqﬁired
©to En;va the- préblems;i Subjegts were nat requlred ta integrate a’
f~rcanceptuai understanaing with- thé‘pracess*ﬂf seekiﬁg sc;utiansﬁto thé‘";”*‘f
prnblemi Reeent reségpéh has been examining meaningful prablem sdlving
- in which students explain eagh step gafrlad ‘out in terms of its c0n33p= ‘
tual réference., The - rasearch methgds utiliséﬂ a;e Eimilar to thase R
“of- the infarmation pracessing psychalngists- ; . _af ] }?- Voo )
“'_ Mendglian genetics was chnsen ‘as- the ggntent ta@ig because it was
; rated as being bath impgrtant and difficult to uﬂdarstand by classrogm
Ltaaehers. In.a prgliminary Etudy, Finley, et. al. had teaehers fank
50 content categories.‘ In terms af impoztaﬁgé, seven af ‘the . top A
fifgegn wers related tg genatics.: Fgur of the’ items; mitasis/meiosis,‘f

Manﬂelian genetics, ghramasome thag:y gf heredity and ggne congept




S ,Sfudf_isfan'axaiﬁlé:
' The “techniq
HVtype'féSEéfth.,:’ 'd nts were int E iewed and invited to thlnk alaudf

,gifgfréelléétiﬁg énd analyzlng data ‘are- tygizal Df this‘”“

S whila salvinggpr bl .mséudia tapésawerehtraﬂscribed and any writtén

«nates the students used whlle salving thé prablems were callécted. ;-;"gfva,
,: Bécause af the,tlme' equir d far analysis, a small ssmple of faurﬁeen_ﬁ

ﬂinthigrade biclagyAstudenﬁéiwas selectad to salve three types of
‘ Esented mnnahybrid o

 :geﬁet;:5 pfgblgms . Mﬁnnhybrid with genetypas
;ﬁ'w1th gEﬂDtypE Embaﬁded “and"- dlhybrld crass ‘madeé- up"thé 100 prnblem

sample. The subjects had a succass ‘rate af greatar than 99?; Since

: had received iﬂsﬁruzticn iﬁggrablem sglving, this :atei;

" all studenf _
;'was_nat unezpégted. Hawever, teaghezs Expgﬂt mgre thaﬁ simple Eu&ééss.‘;
For a méaﬂimgful perfnrmange, students shauld be able to descrlbe,r ;ﬁ,' -
k‘explain and predict u51ng iﬂterfelated genetiﬂs cance@tsg why Ea:h step .

”Vwas dane, and why a different wayimight @r m;ght nnt be Ecrrect.; Theuﬁ

- »distinztian between raté -and- meanlngful parfarmancé was ‘a chuSrfDr o

“the analysis and ccnsequent findings.l

N All fBuItEEﬂ students based at ieast §§part of their salutinns on ;i'
:kngwledge of Mendelian. genet;cs, but many. expfessad ﬁnly partial 7 '
  anc3ptuali3atinn and/ar miscon § PtlﬂﬂS.Z*DuE ta thé gualitative nature
' of the study, the faulty 1deas can EE traced dirgctly to tha studant g
statéments. T : S R g :

kY . B e . N . . . H .
S i . - = L8
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‘ianshlp betwagﬁ m31otic T
: ) AN

Althﬂugh stuci nfs

asscttment. HDTEEVEI,VEIVEB 1fcorrect Dr 1mpﬂ551ble genetié :u bln

tlDﬂS, Ehey could not- Explain why they were faulty. Sama students were

able ta verballse an uperaglcnal understanding Q§ ﬁhe prncess, Eut Qf;

ceuld not’ attach the apprgpr ‘te coﬁcept 1abels.,ﬂi;J,r-

’t1

?af feftlli Aaﬁd mglatic leiSlnﬂ

<Ihey_;puld cﬂrre&tlyﬂsaLVE the_pfébiégé iﬂ a ra;efbu'
ufashlan. ’ -,* N ; : fi‘ IR . :Q ' e L '”;Vfﬂi,é}f'f:

7 Interest ; gly the diff;aulty did ﬁDt se té stem’ fram a 13@&. .
.Df under aﬁdi ng of ;ndividual cancEpts.- wa the cancepts reléted to GDE ‘{;ﬁ

another 1n a cahe:ent hale was the greatest h;ndrance to meanlﬁgful

understaﬁdlng. Dur;ng instruct;an, Ehave;relatinnshlps were 1mplied
but nat explicitly Establlshed whlch apparently led ta paftlal T

:cDﬂCEptlﬂns and mlscgnceptlﬁns.”"

AR

e j,,;,,,,,,,,,ggg,,A,,

Based on, the PfOblEmS ;éentiflad An tha intervlaws, fiVE cnnclu51gns

and/or Sugg st

l) Mast students will be able to. solve mcnghybrld crasses but snmg

'a‘sﬁ in a non=meaniqgful way.¥“j

T dihybrld cross s asp ially when using the algabraié mathod.J
'3} The dlfflculty is nat related to an ability to use cambinas‘ - A:.;_
) tarlal reasanlﬁg, but 1n a 1ack of adequate knowledge of A

gEnEEiES- s : 'u: o VLo

va3 - 1{'%’-
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betwe&n resgareh,and pragtlte in seience téaching (Whine et al )
Threé facﬁars that have cantributed ta that prablem are addressed by

fthls study.v Dne caﬂggrn is that teaéhérs view IEEEEfEh as. having a‘

’ﬁLLastly, the usual methads Df disseminatiqn nf fesults via :esearch :
Jﬁurnals reach faw clasgroam tga:hers.' Stewart avergames all Ehrea
prablems especially well.-" The- géneral araa of study,rpzﬂblem salving;-
is a widely :ggagﬁised cnncern oF teaahers_ Ihe cnntent, MEﬁdEllaﬂ -

o genatics, %as SPEEifiEally sele:ted because it was ident;fiea by-. - — S

classrngm teachers as. béing impartaﬂt.ffihe studyfis aégacd mgdel af4¥4-*m*

practical,irelavant résaarch_, The. Ease study apprnagh and writlng

=

i

sﬁyle is Easily understgad by tha nan=research QriEﬁted person.

 Finally," thE publicaﬁian Jgurnal ls targetad to the pragtlticner.

Whllé it is apparaﬁt that thE study was written to aﬁd~fﬂr the teacher,

‘the pntential also EEiStS fﬂf the fgsearch to maké a significant

,tributiéﬁ to the undarstanding ﬂf hnw children salve

concaptual

- ‘ﬂ\

.

‘!prcblems i - 1; . ,g,_ } : . '; ;,p %3, - ,',: o ] 5j A
'  CéncEptua11y ‘the study fits in the bady Qf rgsearﬂh PErﬁaiﬁlﬂg ta

.. problem salvlng and 1&55 diréctly to réseafch cgncerniﬂg ﬁhe inter—.

-:disgipliuary dimengian af math and scienca.' fﬁ this case the subgactéi

i
}

/ [ . ‘s : . . .

/ . S I P .. i
\ - B .
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1tien ie eeught ‘con cerning ehe etete efrthe pBEHcmene, 1 e.vprdblem selving

”aiﬁ a- eenteut ereegi ‘An eim ef case’ etudy feeeer ;e to exemine e
t te dieeove; ell the

eingle case: cr emelleeemple in depth 1n an ette

verieblee eeeae;eted with the preblem (Af?'et al. ) Seewert ie feithful -
'_d'ie eBle te identify some eignifieent prableme eeeeeieﬁed

ta thet eim a;
_ with eelving Heﬁdelien genetie prcbleme.,;Ae;e
’:';inst”uetiendtelehe"eleeereom feeeher‘

i seal ‘the: indepth ‘analysis -
ef a- few eempiee, mey eleo be ;te greeteet weekneeei. Generelieing
frem the reeeereh- emple to a: tergee populetien is’ elweye .a eoneernb

- even with lerge‘eemple experimental etudiee. With eeee etudiee, in ;
whieh it-is- not feasible. to: eeteblieh eontrele, ETS beeemee eu eveﬁ
gfeete een,erﬁ.r Fer exemple in thishetudy, the ;eeeereher is ettempt—
ing ta gei know ledge about etudents preblem eelving etrefegiee.;f ST f;;
‘Yeﬁ, it is nee eleer whether etudente eneeun;er diffieultiee beceuee o

’Qf paor preblem etzeteg;ee er inedequete inetruet;en. In feet, eeme;f»r

evidence euggeete thet probleme are’ du%ltq inetruetien Weekneee.; The E

findinge appear to be ecﬁfeunded end withaut eny-enntrcle queeti ns - i

f;eenherﬂing validity are reieedit." _ \
" The’ eeee etudy ie e better teol far predueing hypotheeee Lhen for ;i

teetiﬂg them. Dnee identified, the hypetheeee
rige:aue teetlng mueh in. the way thet Pieget s iﬂeighte were teeted

A number of petentiel hypetheeee heve been genereted frem thie*etudy

and it will be intereeting te dieeover whether phe next pheeee ef L
reeeereh will inelude hypotheeee teetiﬂg. Stewert etetee thet the etudy }

. 1s' the iﬂieiel pheee of a Ereeder reeeercﬁ p:ejeet but he doee not .- - gép_
indicate how the resilts will be utilized dnd which. directions ‘additional

reeeereh will teke-r The\amieeian 1eevee meny queet;ene unenSWered. 5,-f‘

= : ) . e - 2 f ! .
T R . . . .- 2 A,

ERIC

Aruitoxt provided by Eic:



"f%‘,”:l%-‘
téachers ané provi&eSff

£ lanato;y paragr?bhs” ‘

unﬁalzsia Expect a7ﬂ:ﬁglgrpapég,.i -
er’ widely dlvergent needs ‘and - :

;ﬁterests. FrDm a” rasgarch pcinl Qf view, 1t saems that the next

deﬁtlfy hypothases that W 11 be subjacted tc ExparlmEﬁtal
al first step aﬁd it is

f'g_‘

‘stépsiarg'” 4
n

prablem solvir Stewart has begun a crucr

hopeﬂ= he next phasas af thE :asearch w111 EE as fruitful. )

'REFERENCES . ..~ '

Ar . D., L. C. Jaaobs,(amd A..Razavi:h. Tntraductlén ta Research in o
Edl ation. = New Yo:k..Hnl,; Rlnehart and;Wlnstan, 1979‘ ' T

Fiﬂley, F. N., Jf§Stewart, and W. Yarragh. _"Teachers Pergeptlnns of
" Difficult and Importaﬂt Sclencg Contant for, Students to Learﬂi"

(in pres s) B

I

Re search. P iorities as Perceived: by Elementary and- Secondary’ Schéal
Science Personnel," presented at the: 28th NSTA Natiﬂnal Canvenglon,

-

Anaheim; Calif@ nia, 1280. .. .0 Lo o

White, A I,, R.H. éany, L-n- DeTure, and’ J, Dura "A Study af fhe

.
o
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Althaugh several Etgdies have demanstrated thag the pfesentagion )
' of pictures befare Qf during a learniﬁg session fazilitates goncapt

19753 WEisberg,ﬁlg*?Q), the’ relative effactiueness'

agquisitiaﬁ (Halliday,
of pittarial -and verbal learning strategies rémains in doubt "The
__effe:: :of pictarial pfesentatian on. sgien:e learning has not been f.,‘@

tested ugder cnnditians in whi:h a verbal strategy was alsa manipulated "

- Design and Procedures

“u. Lt N B L.

Twovexperimgnté weré cgnducted. In the firs: Expe : nt,féS;,
‘-undergfaduate students who EﬁfDllEd ih an iﬂffndugtory psychalogy
”cnurse were. randomly assignad to faur treat' nt ‘groups: o
S 1) ;Picta:iai lessgn/Eictarial IEVlEW ) o L'Zi
. 2) ‘ Pictﬂrial lesson/N@ review ' 5 ‘
3 Varbal lessom/?ictgrial r§v1ew .

4) ,Verbal legsnn/ No re ,iew




Q
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i
) IEGanltlon af th% names, charac i

. EﬂjEEﬁlVE s¢a§es was also adm;nlsterad tg assess lmpact of ‘the

L g;;vtlme was 1nadequataly cantr@lled since leazners in the review

L

"réprésgﬁtiﬁgﬁBloaﬁ's

;ﬂi points Whicb requiréd stﬁdents ta respond by

required abaut 30 mlngl

leferenceg among E,tment groups w;th respect ‘to Priér kngwledge

gd spatlal ability were assassed and fnund tﬂ be ngn51gniflcant:

wledga, Camprahenslon aud Appllcatlon 12?gls

af EQgﬂltiVE dlificul;y, and (2) a D étorial test which assesseﬂ

v 1 5

and fuﬂEtanE of nlne !
#

m

battery parts. An attltude lﬁVEﬂthy canslsting of f;ve bipolar %77__;,

[

4;; 1nstfuatlanal treatmentst,;The authars state that a 2 x ZAfagt@:ialgm—~~vﬂx

_ design was used :to invastlgata the effeats of lassons (plgtarlal

vé;'verbal) and review strateg;es (p;ctarlal vs. nane) on ancept

I

learniﬂg. . - :_'ﬂ , S ';.=§'_ e T s n

jTha authors suggest one problem w;th ‘the axperlmanta? design.’ K
"o

(R
\

-\
canditinn sp nt more time. with the lesscn cancepts than dld 1earner$ i

?
- To be;tet equate time—an—task a SEﬂGnd expe i
ment was cﬂnducte ) ) ‘ 1-__-? R :

the. control COﬂdltlon;

[y

38



an the verbal tast.;

treatment g:gups an the

:evealed_that students in’ L ef e

group:re gnized more

'f.items thaﬁ thase in thE Verbal lesson/Na review gf:ﬁp, .N;

3) 'Na differences smongxtzaatment graups on, th attitude inventoryr
~=‘é)..No relatioﬁships bezween spatlal ability_ N
X";mild :elatianships batween spatial abili

E B
): No &ifferéncas among treatment grﬂups Dﬂ ha verbal test.

B ii)i‘Diffazencés (t43=2 EG, pP<. DS) amung treatmEﬁt graups on the f“:

g piétﬁrial test favgring those who used the plctorial ravlaw

- strategy. - - .ﬂ' ' - ,f j:;‘

‘“3‘ ;3)"fDiffEngc%S (t4é=2 31, p{ DS) amnng treatme t gr oups'éﬁ thg
b attitude inventary favaring thosa in the pictarial review

conditicn.

X
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f,jéstudy is part uf a grﬁwing Eady Qf research Qn the effEﬂts -

al 1earﬁ1ng strategles in diverse EUbJEEE areas (eg. Hall;day;
1975 Leagald et ‘al., 1975) Severai Df these stuﬂies hava,shﬂwn that
“plctures's;gnlflcaﬁﬁly enhanea learning of cnmpléx cﬁncépts- cher f';:u:

studies (Sﬂawman & Cunningham, 1975) have Ehawn hﬂWEVEr that verbal, - ~

Ef Stfateg1Es uch as. inserted qpest;ans are as. Effectlve ‘as picturas;f'

; The authnrs attempted to further uﬁdEfSEEndlﬂgJJLthE fiald by camparing
- . the cemb;ned effects ﬂf pigtérial and verbal strateg;es w;th verbal
 .SEratEg1ES algne.»;q"’ . ?ii-~ 1_.‘ - ﬁ‘”::i "

Althnugh the stuﬂy was wells 1vad and tha effn:t wnrthwhila,.

'saveral design’amd analy51$ prcblems detragted f:am its value., Th?f',,_
:'-mas; 51gn;flzaﬂt prcblem appearg to’ bE an attempt t@ Juggle ;c@jmaﬁy; i

'_varlables at t"

tlmE without adequateggﬂntral-

T One mlght ask farvexamplei,v-' _ S
'}'l)!'Why were twa sEparatE exparlments ﬂecessary? Shnuldn t the

,fauthnrs have aﬁtlcipated the 1ask af\cantral in the flrst

e axper;ment and adjusted the;r deslgn crardlngly? _ :
2)='Why were cne—way'ANDVAs used thfaughcut when the aﬁthﬁfs}cleafly
}=state_ that a 2 2 factnrlal 6251gn was Emplcyed?_ Shauldn t -

*,:‘

we be. cancerned abgut ‘the maln effécgs (1essgng and IEVlEﬁ

: strategies) as well as the pnssibla 1nteract1ans?

40 -
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i and unambigugus.‘ HDWever, aﬂ.ﬂ$PllEit statement of the resaarch

hyﬁatheses wnuld have adde& to the Elar;ty ﬂf the fepart;_'i ';"i

ThE dlscusalnn sectlgns weré well wr;tten.,‘lhé authors’ can$1dered‘

1ight f,Previous researgh palntlngbﬂut ‘where. .

their owu :esults_"

ered frnm those of . earlier WQrkers(¢‘ﬁ

EhEifrflﬂdingS éuppcfted and ﬂ 
i One’ méthadalagigal canfributiaﬂ of the study was the intaract;ve
_ use @f the - computer tn administer treatments and the on-line collectlcn;'
_;_afupasttesﬁ~daﬁa.u-$his—apprﬂach—reééges~the;variab111ty'1nhe:ent in .
'__any experimenﬁal study in which the ;nvestigatar Mmust interact w;th f_f;:}fg
Subjects. ] 0 : : .
T Dna ﬂf the marks nf a mature discipline is. thé extent. to- whlch -
" research gfaws aut nf and cﬂntrlbutes to a thearetical matrii. Recent.4
-work ;ﬁ s:iance educat;gn has begn rcated 1n the: assertions Gf>AuSub51
Gagne, and P;aget, ta name just -a few influgntlal advacates..: :
o Iﬁ a- clgsely related paper publlshed 1n annther jﬂurnal tﬁéa:f
iu*au;hars desc :ibe saveral braader‘liﬁes of thaary and researﬁh which bear )
‘on the issue of pictorial 1earning strategies (Rigﬁey & Luts, 1976)
An exampl is E ivio 's C1971) wgrk on mental imagery.. Why were thase'
éleméﬂts omit d from the present paper? - While the authgrs did an
admirable job of relating thalr ‘work to earller Wark on plgta;ial learning
per se, they may have missed an appgrtunity to- relate th31r finding to
; thE brgadar and largely. theoretical 1ssues af non—verbal learning in
) general. o . '

Future research effarts might prcfitably focus on the QUALITY af

cancepts acquited as a result of pl;tgrial and verbal learning stra lg,e

ot
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prlor to- and fallow1ng ;nst:uctinn. Haw, far example, mlghtdu

-EDHEEPES gf a prlmary cell differ whén E;pgsed ta pictnrial and verbal”';'_ Lﬁ5

'1nstfuct;nn? ST

'"Pﬁpllsuand Paradigms . A Review of Litera- -
t Development in.Adolescent Sz;enca Student’ "o

SEIEBEE Edueation, 5' 61584 197S.v; f= Lo S

Hclllday, WL G;]'"Tha Effects ‘of Ve:bal and Ad;unct Pictarial=Verbal
- -—--—Information in Sc;enge Inst:uetinn.“- Jgur”al of Rese h dn - -
Sc ien;e Teac‘igg,k? P ; 19’5;2q;»
'Elctures and Young Childrén s Learnlng from _" 

Lesgbld Al M. et al,
Dzal Prase.l Jaurnal of Educatiaﬂal Psyghnlpgx, 67. 636-642, 1975i ;t_g.;

=
l

1Rin§hart & :

’:Paiviﬂ, A§~ Imagery and Ve:bal Progasses. -NEW Xafk' Holt,
i Wlnstnn, 1971 o o

;Reznik,-L, E.‘\"Mathemat;:s and Science Learning*’ A.Ne ‘Conception." -
| Science, 220: 477-478, 1983.. - N e .
Rigney, J.OW. “and K. A. Lutz. '"Effect af G:aphic Analégié f q nééptér-_: T
in Chemistry on Learning and Attitude." Jaurnal of Ed ational. T

= Pswﬁhalgr s 68- 3D5—311 1983.‘ : '-; . L.

Snéwman, J. and'Di g Cunnlngham "A Comparison of Pictarial and ST
- Written Adjunct Aids in Learning from Text." - Journal of

Educatlcnal Psychulagz,.bz' 307—311 1975.

"Tha USE of Visual Advamge Organizers for iearnlng

Weisberg, J 5. _
1 of Research in SElEﬂEE Tesch g

Earth Science Concepts." - Juu;na
7: 161 -165, IBTD.,

Welch, ZW. "Experlmantal ‘Inquiry and Naturalistlc Inquiry: An Evaluatlon.
Jouznal of Resgarch iﬁ Sgience Teathing, 20(2): 955103 1983, .
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rammati .0f “a”Community Resaur
»j::af EnvirQQQEﬁ 1 Education;" :
R * i

cho 91 Science, Educatigﬁal e
Program-Evaluation; ‘Science 'Qj

s!ijEctiVES,i? tionj |
;Edugatinni 1s; Teac her Attitudes;‘Teacher SO

Expsnded abstract and analysis:prepared especially far I S.E. by S
owell J.,Bethel The Univers 'y of Texas at Austin.l; s i:ﬁT;;

_ 1dtrip tn ‘a ccmﬁunity 00 7 :’i’éz"
. mgﬁtal Education thrgugh the use - nf Ehé Eag.' Research queszinﬁ' investiﬁ‘j_-l
: gated we:e. F;rst” do students learn a’ signifigant aﬁnunt nf wildlifg ;xw' -

infarmatinn as a result af tha zoo field. trip?, Saccnd what are thg ﬁ_rlr

teagher s. nbjagtives_iar théﬁsnnmfield trig? Thi:d Jwhat. ara thawnj,_

u

Rationale - TR N P
- . ,;:Y‘ “ B . - - T - -i e »,s

1.' B : Lt W TE e

e

WﬁmgﬁﬁThe iﬁvestigstars cite many refgrengeg fr@m the :esesrch literature.-:
Primarily, the,cancern is to- further the DbJEEtiVES af Eﬁviranmantal o
Educatian. Specif;cally, .they feel that 'Z00S may be -an Excélleﬂt

'the envirgnménﬁ-- Ihey ga on to paint

méans for. teaching children abaut
aut that ;ittle ig known- about the EffEEthéﬁESS of zoo educatign )
p:ggramg; -In additian, 1lttle is knawngabaut the effectiveness af

Pre and posttrip planning, as well as’ the Extent to. whi:h EBQ‘fiE;§
trips ‘meet abjectivgs of the lacal schaal éuzrigulum IR
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3

The investlgatﬂ:é 1§Pkaa aﬁr rlcus components Df this st udy
3They lgnked at:the fuugti on éﬁfthé e doce
taur for student5, V

“;the doeeﬂts.

- 153312. Iha purpase was tn answar thesa quest;nﬁg, -

L) _ Wh}a_i;; if any, were the’ teat_-her 8 obje;tives fgr ca’nd ct in g _
7 'thE é h ol zoo field trlp? o 7 )
Cel T, o ﬁ;E}:; S S S _ ;
) i'~fE d térﬁlﬁe the agaﬁnt af r a atian uﬁdertaken by the ﬁeazhers
. féﬁlthéfsaé field trip and" the amount of - péSE es.
"Thé—éurﬁéifﬁissgésigﬁad to answer the" fallgwihg quésti@ﬁs. f’ . f.'q;m;'
'fﬂ“i*mfilj7%Wﬁét;jiffaﬁyg-preparataﬁy aetivitias did the teaﬁhef'canduct et
. * - prior to the zoo field trip? - i 7 S
-‘t;za;iﬁﬁat;-if-éﬁy; fégléwﬁgp.a;t;v1ties did thé teacher 'd'c A _
. after thé school, zoo field trip? ' ’
U7 The sét@lé c:;jﬂsiétéd of 69 fourth, £ift 11, a_nt{ sixth’ grade students " -
from the saﬁé'séhﬂgi. Ta fatect‘:gainst’p etest sensitisatieﬁ,
."'Qn22531f of the studen;s were adml stered a placébg p:etest while the
other half" r2c31ved tha wildllf pre ‘est to measure. wildlifg kngwledge '
prior to ;aklﬂg the 200 fleld trip.- o o o
H . ) o 49 : i

O
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”7 day afte?
sga fieid

.gaﬁdueted

Ar,',_ixty teazhers whc had_
Algf,

{yaar were selected from Z0oo rezarﬂs; Thay were randemiy Salegtéd fzom

7. =
- the reggrds ta Participate iﬂ the study. A tatal Qf 46 selfaadm;nlstered

- teacher q 7§ ion aires (771) were ret rned.:s 'i:;,#

- The

prag:am. The wildlifg tes
fcﬁd habits,rand animal habitats.-~' he

 §, dividad into three segtians entitled

aﬁ& "Hhere do I llve?" Questians WEIE,GE a matching typa.

= ~

dm 12", "What do I. eat'?"

In additiﬁn, content questiens on: fqu chains, wildlife Ecalggy,“'

and wildlife habits ware asked. :Questifns .ascertaining studenﬁ s

-

: perceptian Qf fhé trip ware 1nciud é\ A

The investigators repgrted measures. of- central téﬁdency and
' Pearsaniprodust moment ﬁarrelatigns far the Eaagher survey. Istests-féf : %-?
both 1ndependent and paired samples were used. ‘Level of significance’ !

- used for all tests was 0. .05, - r.ﬁ-, R PR

1) There was no significaﬁt éifferencé between the means af the

Vj;ndependent samples-

2)"There were no pretest ansitizatign effacts.

aired samp;es, pre= apd pasttest mean ’

- .

'S 3) ;Using the f‘ﬁESE for

scores withiﬁ subgrg’ 8 revaaléd sigﬁificant differences iu~A T =
. L ' R . S

a1l tests except .am I?"
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' geleﬁféd a ‘zoo field trrP>f r educatianal reaSOﬂE;;ru>t‘( N

°Ti4) Abaut 912 repﬁrted that students ”'QY Classf@@m Wildllfe

, EBPiES mare,due o sga fie;d triﬁs.,a
R 5) Ahaut 63% dlsagread a'* e
S field tflpg are. attract;ve»ta students was that thay get ta

strangly dlsagréed that the maiﬁ re

leave the classrnam.i_:.i;

thatrlndica;g z00. fieldgtripsﬁ?p be educatiqnal agaf§§§§améﬂt%”f:";“

e

that 1ndlcata ggtisfgztlan.

A 7) - Pasitive tgrrélatlnn exists becween respnndants whﬁ go. ta zhg .

saa,_hawe set Edu;atignal ijegt;ves, aﬂd havé ‘those o6 biégzivgs'

PR mEt- ,;_;;_,__:_.'_

. S) Negat;ve cgrrél ns exist batween thase stateﬁents that :

ln&igate 1ack af cgntral due ta ngvelty nf the setting,

,’statemenﬁs hat 1nd;cate satlsfactlgﬁ with the field t p
- s ar ‘that - the puzpuse of the fleld ‘trip is edugaticﬂal.

*fW‘”Q) Respanﬂents “favored the expans ,Luf the gao s EdUﬂatignal rnle :

w1th ‘Tespect ta ‘the zoo: field trip. S

: lD) All respnndénts cnnductad snme type of . pretr;piactivity or .

; pasttrlp acﬁivity.g ) 8 A

11) All respmndants*imgarpﬂrate the zeo £ield trip ;ntc tha Schgcl

A ) - M - . - N =

_:gurrlculum- IR L oo - v “‘**r:4h¥=ﬂwl
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. and thé teaghér desire far future such Erips. _ : ,
-me5)-"Ihe magg:ity ﬂf ﬁea:hers utilise bcth pre—rand pnsttfip activis L

vtieg ‘to prepara for aﬁd réinfgrce the Experience.ég_

because af the emphasis pla:ed on fielﬂ trips aud field trips tg the

zca;i partigular. Little is knBWﬁ abaut theif effactiveness o what
spegifihal 1y abaut %hem may Enhaﬂca cggﬁitive gruwth,: This is ang Df

‘a faw that Eegins tg undertake this vexing quEstiaﬁ and.sheds sames"
1ight on i1t. ‘It now remains for future investigators to Begin to h L
study same -of the questians raisad in tha studywas well. as_ same of théumﬁA;A~f

h were nﬁt studiéd. R

factors whi o .
' It was not surprising that lea;niﬁg did oceur-as a regult of the
‘ ﬁreatment (zaa field trip) Th;s is to- be expagted.i Ihat it was
x151gniflcant in S0’ shart a parigd (s hauzs) ig not e;pected, A past‘_
: ?osttést»givéﬂ at'a later tima (4—8 waeks) wauld determine the dngeEiﬁf
retentinn af the EEﬂCEpfS learnad.  This Wﬂuld answer the quest;ans ‘of -

V :"hnw much' and "far how" léng;_ ;

_ It wnuld have. been helpful to have snmpared the experimental group-
with a. control ggoup._ Sin;a students use the same texts that emphasize L

tha same cgntent as ‘the zﬁa 5 Educatianal program, it is hard Ea
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and fifth graders wete cgmpar d tg f;fth and slxth grade:s, ,  

certainly m;ght have some- effe;t on- Ehe results.i-;eaﬂ

g,

Ihé pfevent;aﬂ,af pretesf sans;tisatian.was cértalnlv a plus 1n

i;study s d351gn._lit}f X,

;—twé graups weze part of the teagher sample.1 Fallowaup pracedures

Nn val;dity or- reliabilltv

;;fﬁr'the studants w;ldl;fe tegv‘ ThlE shauld have been ;eported gfﬁ”'

Stréhéﬁh aﬁi'

As tha investigatc;s point out, a 1iof tha facta:s studiad may

ﬂcntzibute tg student 1earﬁ1ng and mativat;an. But beeauge gf the fgcus‘;

aﬁd :esearch deslgn it is 1mpa551blefta csnscruct a 2 usal model far

évsluatlaﬁ._ Be:ause Qf the nature af thé prgblem thare are cértain 1
methadaloglcal ccnsideratians. Examples are cambining different factgrs

L af the zoo tfip intg a set Df measuras. ' There appears to be no_'

: 1”cl d;ng a. contrel is a real prablem here.v_g

Wh;le thare are resk arch and d251gn preblems to. be warkad Qut in
"Vfuture studles, the presé;t :esults dﬂ reveal that fleld Erips to a.
g iammunlty Z00° Enhance student 1Earning abaut w1ldlife and tha env1r§ns

o ment,, It has halped to define the role of teaghers and zoos in rélatlgn tDa,

o=

'educatlanaily azlanted fleld trips, and*ceztalnly field trips;torsuch

0

'cammunlty resources such as 'Zoos and Effeztive learnlng ite fof
env;rcnmeﬁ;al educaticn.’ The findings have madest valuE,Abut further -
work is needed to 1salaﬁe the factprs in fiéld trips that d;zectly caﬁﬁi

. trlbuga to learnlng and Eognitlve davelapment.

Y L
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- ';__;iL'Tests* *Fleld Tegts, ,lghEI=quEatr i}
- __‘j-.;S-:iem:e Seggndary Sc:ﬁgal Students -

-prepafed aspeciallg far I S E by
Vlctar;a,' = - . .

.f{,ExPanded abstract and analy
quavid R. Strcnck,,Uﬂiversity _ff

E'zl“lfi Ihe purpﬁse Df th;s study was ta develmp, val;datea and-usa_th

h Taize

- Ball State University, Hugale, Indiaﬂa, hss three.eauzses whlch

;emphasize human genet,cs with biaethlcal decis on makiﬁg? Human ¥', ‘f .
' Genetics and the Prnblams af Humankind ElDEthiéal Decisiansﬂak g,}aud
"?,tha frashman hanurs Sympasium in’ Human Genetics and Eiaethical D%EiSiOﬂ* :

- 'Haking._ Studénts erm different bagkgraunds wha Eﬁrgli JAn thesa caurses

' have variﬂus levels uf understandiﬁg af the’ biblag; 1 terms and ', Ve

"..com pts used in tha Eﬂurses. Tha 1n3truztars:want to- datarmine the

nce
“dn iﬁi 1 levels gf undgrstanding in order-- tﬂ*beeame marEAeﬁfactive in 5

helping students attain desired cancept levels$ ER 5 ﬂ:"' .;‘», 'éﬁ,?';
V Articles in newspapers and magasings then iﬁcazre:tly or R
.inadeg?ate,y descziba -concepts of. many bia;ggical aﬁd biﬂethigal

Mi;terms.- st dEnts at- the baglnniﬁg of ‘the courses may intEfprt the -

;méaﬁiﬂg-GV tefms dlffazently fram their instructars. Preassessment

ﬂf tha StudEﬂtS 'cangepts is assential ta meet the" nee s af tha studentg
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Ie_labilltY: valld;ty and sama—,:5 5

was esta’blished by tast=retesi;

50 biolog;cal and bioethichl t

=

é'H;:'useﬂ ;n EhE’DbjEEthES af the cnurses.' DEflﬂitlDDS cf the SD terms’
e

requirlﬁg

ion ghdwing .

;Qcmprehenslan,:and (3) a defln;tlan {%“3171ng abs gétibns:,, -

[N N - Dz

- appllcatian EI analys;s.

The researahers hypothes;sed that indlvidu”ié a% di ffereﬁt
t

educatlonal and experiéntlal backgrguﬁds would s ec  defiﬁitians'

“E;;*fcé:respgﬁﬂlng “to Ehéir Educational attaiﬁmenES"””TQ test thls’”f*f** T

a3hyPEthE§iS, the faseatchers sele:ted Lhrea samplas of dlfferent

ibialcglcal edu'aﬁlonaL 1evals. (1) 38 hlgh—schoal SOPhama:gs andi iors

o enrnlled in Azadem;c B Qlagy fﬂr Lha 1§7S=79 szhaol year at Paul-Hazdlng-

Inﬁlana, CZ) 12 collega frashmen enrolled

- Figh Scho&l Ft. Wayne i
B BlQ IDb durlng the sprlnglquartez of - the 1978379 Echaal year at Ball

State Univarsity,’and C3) 39 high—sthool llfe—521ence teachers from

}, varlcus high schaols ;hr ghout the state who ha& partlﬂlpatad 1n a.

faur= ek NSF prejact\c:f:;

if'Mak%ng fgr“Secondary—Schooi Blology Teachers.r. Each sample campletad
"tha 1nstrument befarg Lnstructlan in b551c genetics, human genatias,lu

~and/or binethics.”A : [ T A

el

-
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'féﬁfall7céﬁégcfies;,ﬁhe' tea hers used . the "do

E kﬁDW" i

:féspéﬁséli s frequentiy than either gro up ﬂf students. ThE'e were~£

T levels ﬂf cancg‘tual'u'd

g
trends .for the°geachers tg %elect 7igh

SE?ndingithaﬁ eith her g;eup of stud té ‘ ThE cnliege frashmen tended;

\ﬂl’

?Ef::;d“éélécﬁrh g, S lEVElS of under d;Q'

an the highsschagl stude ents

I,terpretatlans Lol

i S s - : ) ) . e o,

‘The _ i'st A,E“t aan be used to 1dgntif H 'rms whlch are

,unfamiliar ta the st udents.»gFQr éxample, all: of the: high—schaﬂl

::Asﬁudgnts chcsa the "dQn t know" fESpDnEE er the terﬁ "Hardy—weinb g:

’ Equil;bflum wh;lé unly 41? nf Ehese sﬁudé selegted "don t know

s = . R
for the term. ' sex llnkage.'v Teachers can- use the: iﬁfarmatimn to givé‘

'5?Tfﬁuéh*cl335‘tim” to the Hardy—walnberg Equ llbrlum ‘and more iﬁaivi ual- -

“ized ‘assignments féfiis ex 11nkageﬁ , :
The CBCAI demons ﬁﬁ ates the student 8 lavel af cngni iveidevelépﬁédt

~,Afar'undet3ﬁaﬁding pecific terms. FQr example, 45f ‘of high Eschgal'

: . _ B .
Stud&ﬁts identified thé' lowest CQﬂCEpt level raspmnse fér_"abgrtion" as

:claséstxté their own définitlcn; Egé,gf thse students selected the’

'-highgét'cénggpg level response for the same term. The &aéa on teachers
show a reversal of the studentS’Ap ercentages.’ Flftyﬁnlne percént of

" the. teach fs thSé the highéSt concept 1evel respﬂnsé far “abcrt;an"

ngilg ﬂﬁ: cept 13"21 A rECDgnitian of such
differentes is helpful. for dimproving iﬂé”r :timn on terms thg are. . .
variously understood. LS
.A ] . S A A ’,?ix{
- 517 ) 0



invalldatES the r esu tsi Hfi

-'respanditg tcmpletEL

The CBGAI 15 das

dEflnES fnrmat;ve ava,uatlon as’ the designimg and uslng gf ‘tests’ fgr

- one spetiflt pgtpasa;f;ta prcmaté learﬁ;ng; The results nf suth tests -

are nat used Ain determ;n;ng studEﬁts grades. Thraughaut the h;story

of Amar;tan sthoa;s, few teachats have used fOfﬁathE evaluatians
(Hensan, 1981) t,ﬁ;.v;;¢ : V

‘Becatise - teachers have used tests almast exclusively for determining

.student gradas,,students w111 need very expllc;t ditactians to atcapt

‘the dleEE ns of tha CECAI. They can easily mlSlﬁtErpIEt the 1nsttument
'as de51gnad for summatlve evaluatian and gasily abtain h;gh scores by .

dis hcnestly respondlng, i. €. by saletting the more abstract définltléns;f

alt hough they da n@t ccrregptnﬂ to the students -own definitians.f' '

if”"f"S udents tan more” 33511y ”téé ] tht goal of fatmatlve evaluatlan WhEﬁ

" the: 1n5trumant 15 claarly éntlng attitudinal scale

\m

Théfe ;s increasin g 1ntéfest ;n praviding farmatiye evaluatiaﬁ-

becaiise athers and taxtbtck,authars want .to improve. thtit skills 1n

3 =

35515ti g wi th tancept formatlgﬁ; Mlnstrgll (1982) preﬂltts that

mectncePtual davelupmént research will become a ﬁajar factgr in the'
develgpment cf cufr;tulum and iﬁsttuctlan.for the 1980" s.i In recent q

- years Piagetlan studles hava attemptéd to descrlbe the need for more -
Saquantlal presentatlon of tontapts; Hastlng (1969) cbserved that the ,
nDtlQn of cnncept sequente has seldo been appfapriately studied in tha
Eizlnstruttinnal settlng of ‘school '1ESSIDDES uslng the newrtufritulum L
R . ventures.- An excellent Egample f he ﬁEEdEd research was "Conteptual

De velupmeat Résearth Jin- the Natural Setting of a: Sezondary Schogl
Q
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If their PIEﬂDuISE cancepfiﬁns are ;gﬁored, stgdents may nev f‘acéept,:;;;*g'

'f¥a new. afganisatign of theif concapts in any meaningful wa’;'“fvf .
o Hgst Qf tha stud;es on szientifi: cancept farmation hava'been

jiemphasizing mathémati ¢cs or’ thE physigal sciencas.g The CBCAI seeks to '
’ dEté’minE leveis af concept fa:matinn fgr biological and bi@%thiﬂal '

. °Canceptsiofhbiaath1cs seamxtg invalveLmany prablems stémming
_?frgm tha cultural ar religiaus backgrgunds gf the studants._ Values"
. clarifigatigﬁ for biaethical cﬁngépts is desgzibad in many published
V ks and. articles; Iha CBCAI is rélatively uniqua in dealing with

gnltivg caneept fcrmatlan Df bioethical ﬁermss- y ; ‘“‘ e
W,EBI,WlsSue ‘of The’ ;rican B;élagy Teacher published the 7

{study on CBCAI by. Hendrix, Mertens and Baumgartngr More récently iy

Same gaurnai Mertens and - Hend;;g have pfavided ad&itienal articlas

this
-on the- teaahlng of leEthiCS-; In Harch 1982 they prcvided a :
"B:Lagj;hi Value—Clarifying, DEc;sinn—MaJtiﬂg Model.". ~This artlcle

vfacuses on- tha persgnal usa or . appllcatian af blglcgical kngwledge._'

In January, 1983, Earman and Handrix prSEﬂtEd "Explcring Bicethical

- ;Is tes: An Instructlonal Hadgli"_ This article Aincludes many practical

axamples amplgying the "Elaethical Value= Clarifying, Decisian—Haking
-<Madal;1: The Amgrlcan Biolggy Teacher has also published articles by -

'ather univgr51ty instructors descrlb;ng their teachlmg of biaethics,
ife g+, ""Teaching" Bimethics fram an Iﬁterdisciplinary Perspactive" by
. Singleton and Brgck (1982) , . : .
‘ Relativgly few p:acnllege bialagy teachers are considering biaeghics
heir clasgrcam discussians. K;effar (193@) describes tha Dppcsitlan

ching blEEtthal issuas and azgueg in favar of pr sen ting these

H‘

'issués. Yagat CIQSZ) abserveg that senanda:y—school bialogy Eeachers—

have made ! academic preParatian almast the anly gaal of inst:uction :

=4

. 58
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7,endatians gf Praje;t Syﬁthesis are: accepted thef ;i"
: _Ehe EEGAT ﬁay begeme a helpful 1nstrument at the precﬂllege level

ij'well as the calleglataﬁlevel éf bialagy 1nst:uctiaﬂ. B ;*{ ;i-:_'il‘;dgf
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Ihis study was perfgfmed Eﬁ detérmine to whatsaxtert undargfaduate
studen;s, recent graduaces, and Pfaﬁficiﬂg’SEiEntists ag:ee in. their
ratiﬁgs Qf 22~ seleute& alms for undergraduatg 1abafatory prngrams in { 5

biﬂlagy, chemistry, an& phy 'S . In addltion, fcr the’ undergzaduate

graup, a-aamparisgn»was'made between ‘the” undergraduatas ratlﬂg Df the

preferred" impartance nf Eagh aim’ and ;ts Dbserved imPthSﬁcE in-

, thE labaratgwy course.

. Rationale = - ) o R o e

S

Iﬁ fEEEnt years greater emphasis has been placed upan ché explicit

statement of course cbgeeﬁlvas or aim

-l |
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aims to datermiﬁa if a particular zéirsa:cé; meet'lhei: nee ds., Ihus,'
" the determinatlcn of course alms,;ﬁhefratién:le:fér'théir diterminatiﬁn3
and wha makes the determinatign is impcrt nt. ~ Since i ibo :atary wark

. consumes. a 1argé prﬂpmrtion of ﬁha students' - time and ‘is éﬁpeﬁsivé7tcij~
the- institutinn, tha determinatlaﬁ ‘of 1aharatory aims asgumés'evén' '

' great&r 1mportance; The determinatloﬁ of 1abﬂraﬁﬂry alms can bE‘madE

mare realistiaally 1f EhE views of aduates and practicing gclentlsts

ara ccnsidered as well as tha views af undergzaduates and teaching ‘staff.

s
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“a Ez—item question—f?_”{

'jby one af the_authﬁrs} :

Each af these magﬁr graups was dividad int b'éuﬁgfouﬁé‘of'bimingy,: ;

Qhemistry, and physics._ Ihe pragticlﬂg SEiEnEistS were alsc d;vi&ad
'inta subgraups cozfegpagdiug ta th31r a:eas of emplgyment consistlng ﬂf
;Mi;A,,;reseazch aﬁd devalapmant, management, guallty gnntrol aﬁd analysis,—~:<~
o '.and teaching at’ th Séggndary aﬁd tertlary levals.f The undéfgraduate
:_grnup was’ asked to rate Eagh aim twige, 1n terms cf lts abserved

'-1mpa:tange,1ﬂ tha course they weré taklng,—and 1n terms of its

=

pfeferreé 1mportance.

5

& . : Eep

) The two maja: questions ;o be answered by analysis Df tha data
were: ;_"' '

“1) ~ Which- ai‘é are coﬁsidergd to o be of greaﬁast ‘and 1east iﬁpcrtance?

“2) Ara there aﬁy differencas bEEWEen ‘the ratings glven by the

subg:ﬁups of - Ehe sample? . . ) L K ;'f:. R

‘Ihé daga wefe analvzed by means of tablgs and graphs; Tébles

_weré EDﬂEthEtEd shgw;ﬂg che five 1abaratary aims - ranked highest by
gach;gf the EEJOT'gféupE and the five lgbaratOTy aims raﬂked lowest,

- Four scatt :gfams were construﬂtad.l They displayed' o

1) the pargenﬁage of tertiaryslevel teachers and of students:i

N ratlng differeﬁt 1abg;atory alms ‘as 1mpa:tant. ' 7

2) a cﬂmpar;son of the studentS' pfeferred" ranking and- thaif

abserved ranklng nf diffa;enﬁ aims.
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, g 'es and prac ”ciﬁgfi{
sglantlsts :ankeé Exagﬁly the same aims amcng tha flve i
’ 4hlghest and Exacﬁly the sama aims amcng the flve lcwest.,

. AThg student graup ranked th:ee alms in EDmmDn with the ath3r~:'

‘grnups amcﬁg ‘the five hlgﬁést and thrae .aims: in & mmcﬁ: >M:;‘

P:‘iamang the five: li:ﬁESt.i o
'2) Aims that were’ related to aducat;cnal pfacti:e, such -as, L
B lllustrate matérlal’taught in. the 1ectures 'y were ccn51derEd

'Ltn be of more 1mpcrtanca by the students than by the practiclng

fsclentlsts. ST B T s

- 3) rlefEIEiEESfDEcuffEd between the students ranking of the
X mean 1mpartanca af any aim was ranked hlghEI on -the preferred_

4) . . There were no: sign cant dlffere, es im ranklngs between the -

.scale. -

subgroups of pragtir ng Qi gtlsts and the total sample.

% .
-

. Interpretatibns TR .“‘-/
£

Ihe authars can:lu51unsécan be summafised as:
3 ¥

1) Practicing sclentist, and ragent graduates agfea on the mcst‘

11mpaftant ‘and least lmpgrtant aims of 1aboragcry work. - They_ ,;V'
view the 1abufatory in pragmatic terms emph351sing practicai

;skllls, ‘use of equi;ment, GbSEIVEtan, 1ntafpratatlnn of data,

,and,;rlt;cal thinking. 'A )
S T 61
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: y = e
=fleboretefy eauree by ell greupe euggeete thet,‘ln some ceeee,

P

bljthe leberetery w*’kﬁeen etend on its ewni_‘ ) ’, -t 'i:V;gF.:

_{1inke eheuld be mede explicit-; g R
QE}i.Studente heve ‘some pereeptiene of lebafatﬁry work that diff

f:om-pereeptione ei thei: futu:e empleyere.””The reletiens

'more explicit.r 'v,; SR S ' ‘C,’- —'iV 5%e.

/T 5}17ﬁere dialogue between teeehere end preetit1enere may ellew ; :\:-

o, i'mére ret;nueliﬂetermlnet;en of leberetery elme.
. o ABS?RA&TDR'S-%NALSI&} ": S ' _ "' -
S v Ihe euthore indieete thet ﬁhle etudy is part of a lerger'etﬁdy-_

invel?1ng undergraduate 1eboretary teech1ng.= eny:reedere will have ,

- diffi e;lty 1§eeting some of the references te the -larger 'etuéy that are ,:

. .cited and a: brief discussion ef the reletlenehip of this Ye;gﬂy teAghej
.e'lerger etudy would help pleee thie etudy in perepeetive.i:_ .

7- ' The inetrument ueed in th;e Etudy was a Ez—item queetionneize
eriglﬂelly develeped for use im a f;ret yeer phyeiee 1eberetefy eeuree-
;tuihe ‘use of the inetrumeﬁt is extended in thls study to include courses :
iﬁ bielegy and ehemietry. Weuld the eime be different ;E’the list had
Veriginelly been develeped foz, eey, a Bielegy course? The eeeumptien :' :
fie mede-in thie eﬁudy that -the elme dre diee;pline 1ndePEﬂdent. Ihe "f’ie

“aims are Df a generel nature, and the eeeumptien mey ‘be. velld but

I weuld prefer thet the euthere jeetify ;t. T o .
The eemple ueed in- the etudy eoneieted ef etudente eurrently

: eﬁrolled peet greduetee, end preetleing eeientiste. The :eport deee

net epeeify hew th past gredeetee and preeti ing;eeientiete were ehee én.-

. LS = : .

ERIC

Aruitoxt provided by Eic:



QO

ERIC

Aruitoxt provided by Eic:

st msny studsnt
thst s studsnt curf tly snrsllsd,rwill sntsr ths rsnks sf

prssticlng scientists

‘;,hsrs wssrs small srlsp A ths

ststsmeﬁt

jjiz)r-Ihs suthsrspw

ssmpls of Inst;tuts graduates WhD were slsc fsund in ths ~'V”§f'

prsstic;ﬁg ssisntists grsu*", seems to 1ndicats thst few . of o

1ﬁ Wsstsrn Austrslis) This bssrs -on:

§§t lssst_
ststed implisstisn, ";..studsuts hsvs

sxpsststisns aof 1sbsrstsry wark which srs nst shsrsd by thsir )

futurs s)g;systs snd csllssguss. It-ls nst clssr whs thsss

future smplsysrs sﬂdvssl;ssguss are. = ";“; : tg ‘

Ths snslysis sf the dsts in tsbulsr‘fsrm and by scat tsrgrsm is

appropriate ts~ths natuts*ﬁf‘ths dsts snﬂ“slssrly prsssntsd. I wauiﬁ”;‘

help, hswsvsrgv;f ststsmsnts sbsut ths dsts such ‘as,”'not’ su fficisﬁt'

~and. 'dlvsrgsd signlflcsntly wers acccmpsﬁisé by sritsris fgr sush

+

;sdgsmsnts.v

FnY

the i pIicstisss-sf the tudy, the - suthsrs hsvs

W__ 

In dissussr,
gsﬁsrally bsssd hsit implisstisns on the. dsts sbtsiﬂsd__ In a ‘Few

instances, thsy have: speculated on psssibls resssns fsr,ths diffsrsnsss

. in some rsnkings ‘of aims between the studsnt grsup snd the gradustss L

and prs:tislﬁg sslsnss grcupsﬁ Whlls sush fsstsrs as sxpsr;spss snd
fsmi;isrity with the work plsCs may hsvs an influsnss on the. diffsrsnss
in responses, it must be psintsd ‘out thst sthst fsctn such  as mstufs—

tian and past hlstsry,'ssuld slss have an influsﬂss. In sny svsnt, ths

-4 study cannot justify sny rssssn for differsncss in ths dsts ‘between

e . [

groups.

"the Institut s grsdustss sctuslly bscsms prssticiﬂg scisntists ;f




O

ERIC

Aruitoxt provided by Eic:

£




Heﬁuffie, Themes;E.i :
VISCS.V‘ Seieﬁee Edueetien EE(I)

; Edueetien, *Tndiﬁidu51rﬁiffefeneee, *Individuelieed.
'rtien,‘Seienee Edueetien; *Seienee Inetruetien Jiéé 4

Expended ebetreet end enelyeie
e R.=3teveneeg, Neve Seetie. S TR Y

ivaehievemegt, lSCS leerning reletienehlpe ever time, end etudentkebillty

to underetend hew well they have leerned eeﬁeepts. el T B ;’

L= S e T L

&

B ‘

‘ Appreximetely‘g EDG etudente in e'ﬁiddle te upger miﬂdle cla eee
L i N
’ suburban Philadelphia seheel eystem we:e eﬂrelled iﬂ Level lof the_

' Intermediate Scieﬂee Currieulum Study (ISCS) pregrem ever the fiveiyeer f
' Jperied 1370—1975- The .system hed a eemmitted seienee ce-erdinete:.

*

gllTeeehere Treceived a eummer werkehep pfier to implemeneetien, end in—,,f;mfm;

=

E eerviee deye duriﬂg the firet yeer fe: ISCS.'

1

'Reeeereh De e;gn end P eeeduree oy U
R . I P . i .

'Date eelleeted fer the etudy included DtiS‘LEﬂnan Meﬂtel Abllity

ot

-Teet Scores (I. Q ), sex, Stenferd Aehievemeﬂt Test eecree (reedlng
Z;Leb;llty), number ef chapters: for which 70? or Eetter ‘was eehieved on. the
:-on teeﬁs}, pre—rend peet-teet eeeree .on {the lSES-beeed Level 1 .
exeminetion, en iﬁdex (Rnew You Khew) ef etudeﬁt awareness ;g reedineee

for r tests, end at Quelity Index derived frem reeults of teete besed upen N

‘each Chaptef.A e

&5,



s

."’ABS'TE;RACT;D?L‘E:Aj@-ﬁg’sfsv;, e
= ? . Lo } : B gf.'

. =

1Desc:1pt1ve studles are 1mpartant ta aducatozs. At the .ganie time;'

they may be undramatic. The research und ;n thls five—year study _:
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Aruitoxt provided by Eic:



SEVEral qgestiaﬁs wére agked by researchars in the study,'and areriif:

' summafised in the's cuﬁd paragraph ‘of - this abstract._ IQ and - reading

: ighly cgrrelated‘with achievemenf, bnth quaﬁtitatlvely
”V?ISCS 1earning : 'tianships in this study held DV J




‘Descr3 _ : ry Schcal,Sciénca,
Grad'fl, *LiSEEﬂlﬂg 8 jlls* *Science Caur Imprqvemént R
Prﬂgécts, *SciengE‘Cu:figulum, Scienca Educatian ' :

» Faur hundred Eighty—ane flrst gfade students pargicipated.- Schgalsrf'i
and tiassraams were randcmly selected.v “Twelve hands=an actlviﬁles fram _:
BSCS- ESSP were salégtgd as the- treatmént. Selected actlyitles abaut B
can;epts of scund 1ncluded instruztlgnal strategies ‘of discussian and
iquestianing felt EQ Encmurage 1istening sk;lls_e Tea:hers WEfE asked ta
f' fallmw the teachers gulde an a suggestéﬂ schedule. Participatian in :'f
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'1 BSCS—ESSP wee:the iﬁdependeﬁt vai 1eble.A The Eanperetive.Primery Seriee fa

LIeteningzk -3 5 (CPSIT)AWES ueed ee the dependeﬁt meeeu:ebfer Eetel

listeniﬂg pe:fe;menee eﬁd three eubekille‘—ideﬁtifieetie “;reeall end

? iﬂterpretetiaﬁi A Selamen Fﬁur‘Group:d-sign wee ueed fer enelyeiei'

Pre—teet WES '‘used as. a eeveriete and peet— eet ee the eriterion vefieble.,'
Regreselnn 1inee wereﬁgenereted Eo: ﬂemanetfete the reletive geins mede :
By the experimentel and - centrﬁl groupe., Demogrephie vefieblee eeeeidefedQ‘;

in edditienel enelyeeeﬁwere age, gender, eeeieeeenomic etetue,_end

B prior esperienee in eeheel.

Studente whe eeared ebave the meen on the preteet end who pertieipeted

in the BSCSEESSP eetivitiee impraved totel listening perfermenee end

7£,en the :eeell ;ietening eubekill,; Experimentel students elee scored ehave

‘fjeentrel gfeﬁpe ‘o’ the interpretetien eubekill. f».£ff17f' ,*¥?7i-~5ii:¥

Among experimental eubjeege, previaue—eehoel experienee eﬁd higher .

" .:.SES’ were releted to geime in tntel liecening eee;ee.‘ For eli eubjeete,

evieue exp rienee iﬁ school end ege were releted to tetel lietenieg
>fermenee. The eldeet and’ yeungeet ehiidren eeered lower on lieteﬁing »

did theee frd% lewer SES beekgraunde. A e*miler pettern'of results

: was fnund w1th l;etening eubekille.- Gender was _not e f,e;p:, hewever

experienee, and SES were.

students.\

V’Z;enﬁtffem_hif

.'Péitieipetien in eetivity oriented science With_#erbel_intereetien L

vﬁee;fgun 'té heve’e ﬁeeitive iﬁf1ueﬁee on. lieteniﬁg'with some" first gfede

Studente whe elreedy hed everege or ebeve .listening. ekille;

imp;QVed the most.: Studente with prior eiﬁerience in school eettinge

her SES beekgreunde ‘also scored- highez in lie&ening efter
A'ithe/eeienee\xieeene, - e ' ' ’ 1
‘ Theee'f dinge were eaﬁpered to ethere whieh 1eo-repefﬁed that

\:

lietening ekil}e did net eheﬁge fef 1ewer SE subjects. eH;ﬁeﬁe;,'the'.*

j ’,



" 7;";"'if“f1‘Vﬂ A3STRAéféRiS;AKAL?SiS’fzf;‘;

;This study 15 a pgs t""' ont rlbut;an tn val;dating thE relat;gnsh ip

1and impartance af scienge ;ﬁ th zimary currl:ulum- Scjénga pruvidés
'factiv;ty and informat;nn fﬂr chlldran g alking, Wiitlng, readlng, and

'1isten1ng.' The practlcal 1mpnrtanc of ¢ ont inued resesrch 1n this area

"’;5 immense when_the n&gds uf ‘young Ehildren far science are Eclipsed by

Drganigaticn of’ the study appesrs tharaugh and the analys;s 15;

.apprgprlate.1 Repatt af the study cauld have baen imprcvad with the’

"iadditlnn af some spaclflc 1nfarmat1§ﬁ, The sises .of the expétimental

groups and cautral graups were nEVEf stated Attual test scnres (means,‘j;f
7 :wf:standétﬁ dev1atians), especlally on the . c mparisan af demogfaphiz :
;:. ‘ Vaf1ab1E$ and Subskllls, wculd have helpad the re dg: fo 1lcw thgv e
»  canc1us1ans., Impnrténce ve:sus 31gn;£ "éé.éfsthg galnsvis,an:ﬁnaﬂsﬁérad'
Qquestien w1thﬂut some mean scﬁres. ' _ . ’ - ,-:. o
With respect to traatment, mo itaring gf'the actual ggndugt of .

_ lessons was not reparted. ﬂhethar the lessons ‘were actually*ﬁaught.

,;;éwgazgardlng_taathe BSCSsESSpr;ggfam~reflec§s Qﬁ the ‘conclusions- luﬁ RS
;,-:” add1tion, analy51s by glass:acm might have bEEﬁ a useful adguncﬁ td‘thé -
‘ »findlngs_ Resulﬁs based on d;fferent adherence to the 1essgn5 or differing
=__questicning/teaah1ng strategles cauld be addressed.— _ o
“An especlally nagglng issue 15 whather any of” tha classraams
:shcwed 1isten1ng imprav ement. er thE belaw mean Preutéét sub;egts or
. for lower SES ‘no pricf Experlenge children. Should the r dérs cgnclude

that ;nqulry science is not appropriate fgr thesa chlld ren ? Such
l:quest;ans need to bé addressed in future research to fo 1l the positive
-findings of Mary Budd Rowe. - The difficulty af these quastlans is the

. himplléd evaluatigﬁ of 1ndiv1dua1 teachers.

.
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'dEEign cf many filmstri?s daes ng;

" these paints in. mlﬁﬁ,
Vwauld bé a valuabla fallaw—up fa this Etudy.

- by, John. Edwétds_

=E69;§;ign,9 (3),
| 62-64, 1983, S T A

nvastiéatians in Scien

T : Bighard H. Gﬂldgmlth o el L : .
:‘4; St Hary -3 Gal;ege of Ha:yland BT

-

o

The author is happy that the abstraczor féund the study to be an’

'wlntéresting additian to the. literature an matarials sele:tiﬁn. This

:'work represeated the first study gnrfilmstz;P readability,A

Fi:st, in respanse ta the abstractar S comments, I agree that the
‘'end itself to readabili y analysisi e

the artiéié nnted;‘this apprca 1 wgtks Gnly With passagés that Ean :

.be treated as zontinunus feading materialsi Ccncerﬁing the cammaﬁt that Co

5ns are nat meant ta stand alcne, it must EE notEd that gaptlans

thair acgompanying pictures are- in a Elmilaf categary to many

" texts whera a lafgg number of pictures acgompany | text.” Theserur,_- T

'i'fpig;ures p:nvide cantext Elues and may make a material 2351er to

raad.A Raadabil;ty measuras can be used ln thase EEEES if. one kEEPS::

. Fallcw=up stuiifs iﬁ%ﬂlviﬁg the Cloze p¥ Qadutéf

.2 &

The use of mEans repozted with- standard deviatian is a legitimat%

method far reporting data. : Con51daring the size- Qf each group and the - ,f

Afvarlety of readlgg 1&v;ls invalved Wthe altérnative of giving~a EDEPIEEE’”‘**”

list of all or near;y all of. the reaaing levels would be cémbarsomef
" Means pfavide a concise. manner in which to summarlze the data. Thus

the use of means, used with sﬁandard dev;atlans is not caunterpraductive

but indicates the EIEﬁdS and élearly paiﬂ;s ‘out the average réading
levels found in Each graup using each formula. - »

The reason to rgfer to .the percentage above minimum ;evels is not ' -
to be hazd on publishers but to provide a value that 1s most useful to£>
teagha:sf A teacher' s students may be raading ‘at. severai lavals but:;
there is:usually a minimum réadiﬁg level at which many material at that
level or above can be read by the entire class. The: teacher may bg

more cpnfident in using filmstrips which are-at laast-a; thls,raading_
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- -as suggested, that fllmstr1P pfaducars glve some attentlaﬁ

Ldin advance. The abstractar 5 gverall pasltive attltu%& to

'debatg and d;5cu551un.—

. more studles in thlS azea.

nd eeommendatlnns far fDllQW‘up studles a:e appreclated.

W

by fgcu51ng attentian on thls naglacted area, was dESlgned

B

"ﬁlqpnrt"nt;

nté this. area

the art;:le'

Thls artlclealh
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It is hoped that 1t w111 prov1de_en20uragement fgrf'



Eact@:s Whiﬂh Affect Studéﬂts

- Tﬁwards tha Use af Liviﬁg Aﬂimals in’ Learning Blalagf
’iby anstance M, Perry. Invegtigatiﬁns in. SciéﬂCE Education 9(2)
7-10; 1983, , , _ ;

5zf;j*;: I Pigghas Tamir;gf T e
S : The Hebraw Univefsity of Jerusalem ' =

Qur canclusian regarding thé greata: tendgnﬂy of. students ‘to

o agrea with sa:rifica Gf animals fﬂr research . pu:pases ;S not based on .

the gempa:isan af tﬁe T "tsrin Parts

ﬂirEﬁt respanseg to items iﬁ thg guas;iannaire which are Expiicitly
T me tigned in Item 2- Ef the reviéw. ) '

o It is true that .the article ls :amplex. Yet,; . the zelatively

~and D, but; rather, gg thahfwiw@g;}w;

camplex statigtical analyses which most teaahers would nat understand

af diffarent fagtcrs.'
While- I ‘accept the suggestians for further research I wguld
like to sea a- camparative study amang students in dlfféféﬂﬁ ;auntfies

CJapan, U s. A., Britaln, Hungary, West Garmany, Chlna)
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—ssary to. uncopver. thg infarmatian abaut the" relative effects
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’-fepert the b351s or

. were: sglected and I
-is datallad in Ki

Titis p:;mar;ly'determlnéd by hiS SaliEﬁE b31ie

‘ _beliefs determin

. and fgrm the co

'»attltudE”ltEmS dig- in crder, particularly -since- tha~fgrmulatlan szthE““

VRESPDNSE :r:a THE ANALYSIS GF

Klely—Bragaﬁo, Kathl en.’ "An Assessmenﬁ af Vlsltar Att;tudes Tawardﬂfi
Resaufce -Use ani Maﬂagemant.: by Ranald D. Simpsan._vzgy%§;1’;%};ﬁ

tlﬂﬁs din. Sclenc Educatlan, 9(3) 67=72 1983.

f, : Ka;hleaf.ﬁialysﬁratato
Ch;eJ;=Land Resources Marnagement Branch;
I. .5, Department- Qf the Intetigr- bl

The abﬁtfactor apprcprlately palnts aut tha; the p did mot

aviewgdi_ An explanatinn of -the Oflgin of -these f'
V4 (1979) and the f§116w1ng 4sg fram that dlssertatlen.

According tn Fishbe;n and Agsan (1975), a persan may hald a large

number ﬂf bellefs abaut an object, but ‘his attltudE taward an nbgect

fs abcut tha QEJEét
beliefs'whiéh'stspd out agalnst 311 others.» Slnce peaﬁle may hold
dlfferent SallEﬂérbellefE and the number of sallant bel;efs may dlffer

from person—tc—pjrsan, it is dlfflcult ta abta;n a prEElSE measure af

attitude scale. ,However, an apprnxlmatlan can be made Jof madal sallent

;Eéliéfs witﬁiﬁ a[glven pagulatlon. Ihls scan be acﬁamp 1$h§jwbyﬂask;ng_wf

a2 sample af the pgpulatlon in free respansei Ihe bel Lefs ccurrlng

“*‘#

with the greateit frequency are "then considered modal sallent bEllEfS

e of an attitude survey.

Researth cn human attentlan and infarmat;an proc ssing indicates that

people can prcgess only five tn ru.ne 1tams %f information at a ’tirn_e :
(Mandler 1967) It can be arguad that a persan s attltude toward’ any

glVEﬁ object is prlmaflly determined by no more than five to nine

A
P‘*‘F——_..

b X s

-

beliefs" abmgtlthat object, bEllEfs that ‘are SallEﬂt at’ that temporal

point. In 1i tht Df this, it seems sanabla to assume that an DVEfajl

"attitude toward resoufce use and’ managament .may best be descrlbed as a -

cgmp551te;§§ﬂre éon ting of attltudes tnward varlgus PDllElES ar
3 A R L = = E

/ ' ) -76 , 78

per
‘which the 44 items 1ngluded=1n the at ﬁit de scale - e

=L1tems is also basigAaﬁ Fishbeln ] theuratlcal framewark, Tha methcdalngy:
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:'k(ISlS), lang range gaals* ,
'.Interiar Udall- (1954), the Eomp,
T ,;far tha Natignal Parks and Nstiaﬁal Hanuments of Sgientific Significa \ce

tion af the Aﬂminist "ive Pglicies

K.E—Natura; Area Catagory (1957) and cgﬁsultatiaﬂ with National Park -

M S

L Twentyzflve apen—ended quastia

Service personnél at Shenandmah pallciés and actiﬁns uﬂder fauz majcr

tcpics were chasen for

attitude assessmeng*’ vegetat;on, Wlldllfe,
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suggested by the chief

' qugstiaﬂnaire désigne; t

by asking questigns abau;
pa:k visitars.: A ]
to a nohrandom sample Qf 100

AShEgandgah Natianal Park v;sitars'iﬁ Ehe Big Méaigws gampgr@und du:ing~

“the period afrJuly 8 thfough July 1977, 'Fdity fésﬁﬂﬁééérwéf;Aaiéé

obtained via ccllectinn boxes placed in ' Byrd and Dickey Ridge Visitor

"anters,,and Skyland. and. .Big Meadows Ladges.'

A frequéncy count of respan&es to each question farmed tha basis

Df a pretgst quest;annalre which contained items similar to the éé
attitude items used in the final survey inst:ument. Ihgvprétest,"

‘was administerad via a mall questionnaire, 7undér conditions . c@mﬁafablE‘

‘to thase antlcipated in the final study. “In order to cantact part;cia.
pants, an infarma;lan releasa form was pr 56 nted to visitars as they -
reglst2fed far campgfaund backcnuntfy, or ladge use by park or con-

cessian parsonnel. V;sitars ware EQntaEtéd on raﬁdamly SEIEEtEd

days at Ehg following placed* Big Haadgws and Matthews Arm Esmpgfcunds,

Byrd and Dickey Ridge Vlsitor Cen;ers, and Skyland ‘and Big Meadows
Ladges.: Separate randgm samples of 1@&33,:backccuﬁtry, and gampgraund
-users were drawn ffam the 115t of names thained. Tat l sample sise
was 150. Individual samplas were indigative’pf t & po ulatlaﬂ taward o

which the finmal stu&? was direated.




percamt were'raturned after the sezand and ﬁhlfd malliggs.z Dvarur ;f'

90 percant Df the questiangalres returned wgre campléted. As

{i? f inal quest;annalre d351gn.,

&

The pretegt helped estlmate gast varlance Df ltems, subgrauplng

. (4. a,, lcdga, backcauntry, lgdge users) sample 51335, and thEntlﬁl :

prablems far the flnal ver51cn Qf'thé quest;anﬂalfe," Several

Gpéﬂ*éﬂdad quest tions were.used to a;d‘ln final caﬁegarlgatlgnsiiﬁr,' R

‘the 1tems.,m“w'

or 1nd1cated cnnfusian. ;Dnly items Exhlbltlng digcrlmlnablllty IR
were retalnad in the final quEStannalrE. Ellmlnatiau was the. ‘ )
v1a t—tests camparing attltude 1tem 5E1FES of. the upper and 1DWEI f-;

25 PEchnt Of “the fégpﬂndgnt5= in terms ﬂf;ﬂverall attltuda scores = .

(Edwards 1957) Analyses af varlan:e suggested a more finely n
‘tuned s:aling pracedure was ' needed, henca, tha del zé matrlx'A

tachnlqua was develapad fgr use’ lﬂ tha final stuﬂy, .

A - - é‘.

o
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