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' NOTES FROM THE EDITORS o - .

\

»  This final issue of volume 5 of INVESTIGATIONS IN SCIENCE' EDUCATION

- contains six articles which form a cluster fogused on instruction and: °

-

7four'individual,studies;

The sﬁx 1nstruction art1clea are oresented accord1
‘of pupils involved Bowyer and Linn and Moore and BTa
;elémentary ‘school punils ' M111s and EUbanks were 1nteresned in I S and
'juniorvﬁagh sc-ool students -DouglaSs-and Kahle 1nvestlgated ninth-

"
biology classes Peterson worked with high’ school Students enrdlled in

‘orked¢w1th "undérprepared':studentsvenrolled in

)

N

The four 1ndiv1dual stgdles rePOrtS are. varied in terms "of t0p1es

13

-lnvestigated. Hofstein and colleagues examined'factors 1nEIUenc1ng

~

student éh01ces of educat10na1 opportunltles 1% Israeli high schools

Nussbaum and,Novak attempted to asseSS concepts Which seeond graders

o .
~

o held about the Ear‘h Shr1g1ey looked at the credibll1ty of elementary

-y

Bcience methods 1nstruc§ons as perceiVed by ‘their students Tamlr

investigated factors 1nf1uenc1ng student achievement in (Israeli)

\ _ o
h-tgh schpols ) S -

Although Volume 5, Issue b does not contain any responses to . S
~ L.

I S E. reviews, we. have received several bhich wlll bg pubrished in

,..-

-

‘ future issuesnof Volume\6 ‘We are pleaSed chat the dialogue has l

'.beggn.v we:hope lit_t’:_ol;ltinues.~ _.' . ;\" " \_" N
. _ : v - ' o J R - :
Patricig E. Blosser Ll

) N . Editor .Y o
_ S ’ Robert 1,, Steiner 3

Q oL _  'Assdciate Editor ; <

£ e e < I
o .'t_v. ) , R . . b:‘. 111 3 'y r
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. Bowy: . Jane FE .u: Wmso—zia C. Linn. "Effectiver .ss of the Science -
- © .~—iculur -—rovement Study ir ‘eaching-Sc .entific Literacy."
- _m rnal -7 >:~ecr h in Science -aching, 15\_) 209-219, 1978.
- Negezst- e curriculum; Ec--:ationzl Rescareh; Elementary
. Zduczz. -~ *Elementary School Sc1enc=' *  _ementary Sch-ol
) S:u-er‘A‘\f ~struction; *Program Eva_uat_>r Science ( :rse
r o =ygnt roject; Science Zducationy TZc_==- ific I :racy;
; ~Tezt "lopment;‘ Tests ’
o . . =zpandec -=z-::t. d Analysis Presared Especially ¢ I.S
‘bert . Var.: ™ unden, Drake Uriver=ity.
]
TITDOSE
" ot N . . _. " +
‘o © Taz puryee of thoe r=p0rt is to descr1~e the resul:s o rud - f,a .
‘r fergll v fur - - lemertary. science pr .gram, the Scier: T.rriculum
’ Q ~mwrovemseaf 5 .- (SCIS). - The curriculum was evaliats. in te“as of
’ =73 stz- - ob-z. 7e, the_deveiopment ¢f scientific 1:::racy Yarplus,

- Z64), ... :n . -zs of génder differences ig, underst: n.ng sc:entific
. mcep:.s. = .._mary goal of the stucy was the eval .tion c: the
. B ., iT=ects f =ne _ 3 program in terms of children's ievelopme:tjcf *

rent.. ¢ iter:z:y.’

- ' A e o
- p2 SC™ : program -s described as a conceptually bas:c, ‘'sequentiplly

mni.ed, six-year écience cufriculum. Itsfgoal i :he)deGelopment
. P :cientific literacy. The program is ¢ sequence . a’!.ealliling exper-'f
eflected

»

. =+7es cased on major concepts which the SCIS authc-- felt

" tu - "asic naturé 4nd structure of sc1encef This resu..zed. ih develop-

vy

- mer~ 5% a par-icular.approach toward the teafhing-of 5CIS cal{}d the
~ear—ing cycls. It consists of individuariz d explor:t. ons of
~5je- :. invention of a concept by the teacher) and ‘a s-bsequent

ZISCOVETV 3?\{he cogtept by’the students (SQ%S Teache: s Handbook,

1374) br\ﬁﬂéﬂ : %\: S ) )

v ’ “

Pefla (1966) defined the scientifically literate indive dual aé one:

who understands ‘(1) the ﬂhsic concepts an\knature of s:-ience (2)
. A “ o8- \
. 7 . : 3 . .
. . -y

~

\)4 ] . » : : ~ s ‘
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v

co the ethics of the sciw.tist (3) the diffe-—=>nces bet¥een sci: - 1d
technolog and (4) the Jterrelationsnips between science anc --= —
_ humanities and societ: _ L. A é
% . . . ‘-
Tk Rric ¥ goal ofit:~ —udy- is importunt for establishing c pil-
‘ .ity conc —1ing the rel::-: 'snip betweer -Jrriculum goals and =:uaent
. ’ ac‘“evesnzt and because it .elds informstio= for curriculum
i ~de “or.Tz amd learnin: re=.-rchers regz=ding the cumulative  Z=ct
o° i v ¢ ' ' 7 ' _ v )
’ - /

SE \":a ‘nc goal, the asse: -‘t of gende¥ differences in the z2velop-
_ - Ml sc1entific litergc -, may help explain the dramatic la-< =f
o, Coem enc!.participation by ..r_s im-high school, college and prcies-

_ &-ona 1;ve1s: : o | . | .
. Y - .
< dTE. research eyalan‘cn studies concerning the effects of <IIS v
:nil-~en have .faller =0 two broad categoties}_(l) thoge carried .
) . b “ne designers of ‘IS to aid in the development of'the‘curricf
, —um znc (2) those givizy :nformation concerning the cognitive effectsﬂ
. -7 particular uqits or - = effectA of one or twolyears of.SCIS study.
| ; .. ] : \ . | | -
aesearch e Jthe _impact >f individual SCIS units %suggests that posi-
. tive effects can be meaaured in some cases in the areas of conserva-
ot tion (Haan, 1968 Stafford 1969), serial orderlng (Almy, 1970), o
v ; compens ting variables (Linn and Thier 1975), classification (Linn k
Major studies have not been completed which assess the effects of the"
. total SCIS\curriculum. S B ‘b ! )
. e : T AL . SR . N
R
\ L j Reseafch Design'and Pnocedune' o 7 .
! » Tne study déygleped a scientific. iiteracy test and ompared rural
a Michigan sixth—g}aders in two schools that used tﬁ’FSCIS program
- " for six years to an equivalent contrq; group. tl
L . i I . ) (
Qo Lo “ ’ ' - .

ERIC. - | . Lo Lt | e J, o
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. B bat;ery “of evaluation tasks (the scientific 1: -erzcv test-QLT) was

designed The concepts selected were s ject mz:te. in the SCIS.

N -

_ ,: ’ Task criteria were: _ A o B )
»_[ ' - ‘ahrﬁﬁ ; KR

lTasks.s'qud: (l) be appropniate for ll— ar. . l§:§ear old gh>idren.

- - : : "+ (2) lend themselves to a Penc ° acd paggr, in--lzss
S : ’ - & testing situation. g

/ : »

N oo -(3) be from a *epresentat-ve seleption‘bf‘cortenf/
RO process concepts taught in the SCIS prggram. °~*
’ . . 1 . (4) involve demonstr!tions,/p;_lu:ss or ot ticon-'
' v .. cretg referents. ‘
R ' § S . (Sﬁ\allow for open—ended ‘Tesrns _.Vif poss1t e, .
’ K - ] - to permit evaluatlon of -n= cn-ldren s reasom- -
. ‘A’ I RS ' ing (- k .o .
. v - oL i K3 . . ' \ “ . - “
After pilot testing in six classrooms, nine of _he _-1ginal sevz=teeh
’ Tx ‘tasks' wefe'retained -, Tasks ‘I=IV examine chilc-en s thinking ret arding'
" the basic processes Qf science and Tasks V—IX :ttempted to meas_. 2 the
o . childﬁkn s understanding ‘of major content~or: entec -oncepts.“ Validiiy
- §
’ Voo of the SLT was estimated by matchipg the ObJe -ive= of the curr_-ulum'
\ .
;o - t&o the instrument. Reliability ba'!;ed on Qgest—: Tzged scores: A )
E, J,children ranged f’om 85 97 im a pilot t~-* £

clasdrooms in r

was the'entire opulation from two ele,entary sc@nnls Half of the . _

Co- ‘ ok o Sy
R ) sixthlgrade students from three "equivalent'’ schools, or 219 children, j”

~compris'ed the control,group+ Administration of the test and sioring

/ of.ghe resn}Zs were based zpon written administran{xe procedure direc-
tions and . criteria established by the authors.‘ \

" . ,3._ . ~‘ ")

~— 1‘

. _IN , Findings

-~ o ‘ . . )
. R * . s ! . . . ] s . ° P
. \'_ " - . .Individual scores from the battery of nine tasks were the)ran/gdtiyt
T @ ‘ for a multivariate statistical analygis. The ninefuask_scores‘ﬁfexzéj P
A 2% . LY . . . .
4

- . . . - ' . [ E ' : '.' ’

' ‘.'( I . ~ z . i . . 5

Q SR I . / . . - . 4
- ?4:1 L .(3 4 “\‘ZJ,

al Michigan. The experimental group of 312 chlldren \) ,'i;'



St s . o : - g . 2
| LS -

L
- : - : . . A
. « . .
. .

b
o}

treated as de=endent variables, gender and SCIS experienze were the

’ independen~ ~_.—ab1es. .
Overall, ti: -_ldren with SCIS experience,performed betteT on the
SLT'thaﬁ -=ose without SCIS experience (F = 13. , df =9 and Q}9,
# p<.001). I © / ‘% ' ’

- t d

The SCIS curriculum | id not “affect onejéender'more than the other_
(F= 1.2, ¢£ = 9 ahd 519, p<.28). , *

! . . .o . ¢ . ’ v

v : s
. - Interpretzciops , T

- C . -
\‘i\ Several c=mzlusions were draﬁn b\ th

N

’

primary conclusion is that children exposed~@o the$SCIS program assim-

f!atétsome -undamenta}TE'ﬁEeﬁfs.of science,which contribute to

" 'scient ifig literacy. This conclusio

fact =t ©: -ata supported and extended. the results of other stn—~

is. interpreted to refer to'the

authors. They stated that the

VN dies wi. -adicate that %t is. possi’le to affect children s thinking

during ‘the 6—13 age period e . . <,

. .
] L. ; '
' ’ 4 , f N

: = A sEcoé; conclusion is that girls “do’ not differ £:om boys in their

"r - ability toslearn science concepts in the~e ementary schoolsu .
_ S .

S
x
. < ~
b ! .

An educat10na1 consideration cgpcerns the small diffegencee in mean

.scores between the §CIS and noniiiIS children on the SLT. tasks.

. . .

—~

of the total teaching time, thereby)it was "impressive" that the
4 authors were able to detect effects of SCIS on children's reasoning
~abi1ities. ) ‘ S 4 o
& b .., ' : ’

L] . ’

Another meag(re of the edhcational importance of tbe performance

,/Gn children s thinking This study shows\thgt,qhildr n, two years

-~ - . \i- ',‘.‘ - : . '\"-‘\ . -\J

L.

.

- l e - . X
It was pointed out that’ science instruction represents dhly five;*gréent
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position‘of obJects ‘and perform in anoq@r area of~ log.i-cal_&hinking

“4n the task related to Analyzing Experiments. No broad gener’aliza—_

. tions wexe mgde rela_tféd to the results ot&is research study.. - ST

- . -

">

¥l

. ’ ‘ f ‘ ) [ - h - -
‘-\.f' '&"’ . T . . '
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. o ABSIEgC OR'S "'ANALYSIS 3 . o

" - . .
, “ ¢~ ) -~ L.
) . . ) ‘,v. . J . ) ) \ 7» N -
. ‘ - . . b o, . r
» . v .

"’I‘he meth o determ e the development oi scientific litexacy . .-
was no mgre sp ific than statement of the goaﬁ. or objective. . \’
- It -wa.s a egitimate pracedure within the parameters of the/}t,udy.—
f‘ | ' The evaluation of the general goad. ‘was describ‘ed more speci‘f{cally‘ >

-

than( might be ’expected v . 9\ ’ 'q o /\ .

b - . S e
. - . .
. . ~ R x @&

L . - “
. , ' 5

l L The sample was \adequat-e—the control and: experimental grouPs were'
: well defined N A g [ . . . AN

f [ » ! . ) . - : . - . ] ) . Pa-;.‘ - R
’\ o 'fhe percentage of ScIs objp.Ctives hich Were rfrt‘ed as covered i W

\ A:he Scientific Literacy Test was igh Nine tdsks comprié'ed the%]:;

Acc&’ding to the authors, these n ne tasks which 'were directly -
.

DR 3 r:elated‘t to SCIS concepts measured 98 obJect;ives of (:he SCIﬁ program.

: " On the average each of the nine tasks consisted of our items:

= PR
»

would have been of inteizest to me to see. a .copy of the SLT Accord-

_'.\', j ing to the description, approxinately three obJéctives were evaluatéd 2’ -.2/.,.'?‘
' in eache item. The evaluatioﬁ"’was\ based apon, inférences made by the “ v

‘ e autho;s, abouE Ehe thinking processes relative to)" pecific” ~cor&epts \ N

A which in' turn were bastl upon the children s written exp,,lanations. \i / (

. Scoring criteria ('j}re Qstabcfished. by the authors.. e

o
0

B R T o

. ‘ The admlinistration of 'the test wa.s\(el.l planned and included provi— : \ -
' . 'sions to ensure aMuoh consistency hs possibfe when testing 531‘)"l _,.‘ o
\ N \‘ children.. A standardized set of di&ections was given to each of the -
v~ four experimenters. The experiment;e-rs presented a "demonstration
‘ experiment" or described an experim t and gaveJelated data to th§
J PR . students and then orally read the student pages to the entire'class.
| : Apparently, th;ls. proce;lure was considered necgz’sary fbr the si‘xth

grader’s.. » ‘v A . g ' e 'f‘l""l A 3

ERIC .. e v T
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o T AN

- o 1;{; results were not surpr sing - Zhe definitiQn "of scientific literacy

‘ R

Tros , used, Qd the desgign of SLT should have producee(evidence of the

o development of scientific liteqacy. ‘- ._" R S - . ..

: _; ‘ /’ . ‘B’ o 7_‘;\) 2 Sy '*." S o ,L"" .", .
L. ' 4 v
R The results’ rélated to” gender dontribut\éd a"bit of information;.but

r o accor%ng to the na‘ture of thé SCIS, the program is designed ‘to meet

* ' . . . 1 . ) . N . - .
¢ S AN - - ‘ R v -
L el . , ) R . « v . v.g
. t . \\

n o‘f'the instru!gent and the research probably is of L

. ¢ 2 aotually might be considered as: ne.gative results.” N T

. R )
- R} ’ ’
assumptions weﬁ tated “in the Discussion and {mp].ications

~ -of the’ study which have no recorded ba/sls in the report.( The prim)}y

_ conclusion might be considered"an inference dr assumpt’10n, namelyi
;'4 ! t'hat children exposed to the SCIS program psﬁmifate some fundamenta
_ | concepts of science'which contrlbpte to the de e§opment of scientifac . >
’.‘ "-‘\v : 1itemcy. It is not( my‘ purpose to argue w1th he .statement, but- 4’.-' ’ -4
S 4 rather' to raise the quest\ion 1at’ e-lementary science programqor“ T
> | ) | | series of v,sci_elj acl;i*v‘ti,es does not -contrj,but ﬁo the‘dewpment

ite

o“f-‘_'sci-entific_\ racy"" L . R ’ . ..? _j \ )

LTI G e 2
o 'Neveftheless" -the \aw data and the reéults of mult“ivariate aﬁalysis R '
., indicated that the children- with SGIS exp ie&e ﬁerfomed "better" .
- , L on the SLT than tiose witho te SCI% experience on"five of the nine/\f
- . tasks. NongGIS chi1~dren performed signif1cant1y b&‘ff‘er on the . '
l Co Histogram task. The, instrument and techniques used were capable of
RS . prdducing valid infom/a/tion. The authors should be complimented for

- _ factual reporting of the resu41ts, especi‘ally the it?m. which produced -
"+ 7. 7 negative results; thand SCIS experience. This it.em has//itteh )

L e - N .
. . Auirements of "fi11 Ms with numbérs. S =

.
; - - - e L -
J - ' .

< . . o 9‘ .. ) s
k .

¢ .
., Assumptions made, which vere disturbing to me because I couldn' t. find :

1 A - the bases for the statements, wereias‘ foillowls Y N
] . i ! N » . . I8 Y . ' “ ’ »
Az g 1. "The rimary goal of this study/, the evaluation of_the

. . ,effe€ts of the SCIS program in terks of children's

.
. @
—~ \ L ‘.

A ~ ‘.
s, 7 “the needs“of bo'ys and -girls equally. Therefore, these f:Lndings N
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')"-, ) ,
e development of scietific 1iteracy, is*1mportant\& C-
’, y estab shlﬁg cﬂkdibility concerning’ theuxelationship 3 -

fﬁ? between curriculum goals and student achievement —}A<L4/
. P ATt is. of jinterest,- theff, that" two~6f the\ggur problems S
) e which weré significant predictors of SCIS. experience’ _ : '
\\ , Anyolved goals which were‘equaily i portant {g,the text~
«,7 book programs I wl

-
-

o 2, "Betause the SCIS children we:é“m ‘ucC’szul in the-
- paper and pencil problem—solv1ng te ts' req01r1ng 1og1ca1
< and scdentific: thinklng, this suggest the importance -af
. ;.interactive experiences in’ 1earﬁing”' : Lo ’
’ - . M y ." o
3. "Gender differences in scientific 11teracy developmenﬁ ’
"found in our é)tudy may well be explained by the verbal .

'requirements “of the test and not conceptua} understanding'’;

. 4. "This" research shggests that noncognitive sources ape
"responsible for lack of female participation in scigﬁce
,at the high school college and profess1ona1 1eve1s

¥ . "

' alone are not enough to insute conceptual understanding.'.

s

.-~Hﬁilé the above were. interesting to read the strength or .value of

" the statements'is questionable. In' an evaluative study I expel

Credibility was not firmly established althodgh\interesting ipfor-
mation was produced which might be interpreted to, enhance such
credibility. S S R S

" ..
Kl

What I have referred to as assumptions 2 3, 4 and 5 are gu?gmental
statements. \Assumption 2 may be true, but other variables might pro=
duce similar results. - I confess that I must be counted with the non~

SCIS- students because I cannot identify, logically or scientifically,

. *the direct relationships between the results reported and assumptions

3 and 4.. While I wholeheartedly agree with assumption 5 which

results prompted:the statement7

[
-

Hy reactions to the bulk of the study were positive; The SLT as.a
new evaluative instrument for the SCIS program, may be a valuable
contribution.. ‘The consnruction validation, administration scoring
and reliability establ}shment, as reported, would indicate this to

. . -+
be the case.

i , | Lo : ,

5. "It is interesting to note that curricular experiences o "

.
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;- . . - . . ‘ . . . . .
- The research design, identification of sample and statistical appli-

—

cation w{re excellent. The article was well written except for the

o : 77

statementp and organization of the Discussion and Implications sec-
M

tion. Iy other words, the dctual report of the research was vell
dbne, figures and tables were used effectively, and the 28 biblio—
graphic l{stings indicate careful preparation.

v o ‘ S o ~

<At least one of the implications included evidence from a number of

: other researchers and, if conclusive, could- be stated as an effect )

a

of the SCIS in terms of children" 'S deselopment of scientific litet-
'acy. I.nefer to the duration of.the effect on the thinking of
c\;ldren.‘ The authors found that data from.two tasks in- the SLT -
s(Analyzing Experiments and Relative Position) indicate that curric-

' ulum effects in these areas of logical thinking can be detected for

at least two years after they are taught._ Another task (Energy

B Sources) indicated that the curriculum effect is eviaent one year

.,later in the same group of children. This task measured compensat-

“ing reasoning in variables problems. : . ¥

Studies of this.hature make a contribution to science education

'research although.they'are“restricted to one program\and the results

and/or procedures may not be generalized.. The production of the SLT

. may serve as a model.for producing such an instrument for other

Y y

| — .
v

curricula. ; " - >

S
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Moore, Kenheth D. and Jacob W. Blankenship. V"Teaching Basic Science;
e “skills .through Réalistic Science Experiences in the Elementary
R School:" * Science Education, 61(3):337345, 1977. -
o ' . ‘ Descriptors—-Attitudes' *Educational Experience: *Educational
Fel Nesds; Educational Research; *Elemenlary School Science; .
v *Elementary School Teachers; Instruction; Perception; Science
Education ‘ e K L ' "

. Expanded Abstract and Analysis Prepared @specially for I.S.E.. by
+ Donald E. Riechard, Emory University. - . P

. . Purpose . e _f _
S - 'Therpurposes of this study were to: ,
) 1. Identify the areas.in which elementary school teachers need

'_<:7///— .and desire help in order to improve their science teaching.

2. Test the effect of ' grade level on the perceived science

needs of elementary school teachers.-

L4

3. Test ‘the effedt of experience on the perceived science needs

~ + of elementary school teachers.

Rationale
. . . o . ) 4 " A .
The study was based on the assumption that elementary school teachers
_ teach little science in their classrooms because they have(specific
" Unfulfilled needs which limit their effectiveness as science teachers.
" The assumption was derived from the research of Maben (1973), Stronck

(1974), Blackwood (1965), and Dillon (1965).

- ’

Research besign and Procedure )

“

A one-shot -survey design was employed. The procedure consisted of

randomly selecting 200\elementary school teachers of grades K-6 from




3
-
"
C
ti

v

w

~and year of last science content course.

. R - o v
/ ,, .. . v - “ a . .
,/":. > . ' . ‘L‘? . )\ -
£ ) _ . s = ’ Y N ‘

‘the-21'School district: »f Har-is County, Texas. The districts

; represented large city :istricts and small’ agricultural ones.

\' )
A needs asSessment instrument was" distributed _to the 200 teachers.
The instrument was develoved by MGOre (1977) and cdntained 117

teacher validated need—statements. N ' -

. \ .
.
- N ) . . . o
. , . B 3
. v,

Respondents were asked to mark the. importance of each statanent on
a continuum of one through four depending ﬁ%’whether the statement-
,represent;d/an area of 1) no need,~(2) littde nqu, (3) moderate -

need, or (4) méch need Respondents also indicated their gcade level

t ght, years: of experience, year of last science methodology course,.,

dne»hundred.seven teachers (é3 5 percentl retu;ned completed'assess;
ment instruments. The welghted (1-4) responses ‘on each of the. 117
need-stateménts were submitted to factor analysis utilizing principal
components factor extraction and orthogonal rotation. ‘A one-way -
analysis of variance technique was used to determine relatlonships

. between perceived needs and éxperience and between perceived needs

"'and grade level taught.

Findings T
The factor analysis resulted in the 1centification of 24 fact rs which,
when combined, accounted for 83.6 percent of the total instrument

variance. The authors reduced the number of factors, however, by

" applying a technique suggested by Gorsuch (1974) in which an item's

correlation coefficient is doubled and the new value becomes the
-minimum it&m ctor—loadinv value tc be used in determ1n1ng factors.
Further, thé/fithors assumed that a mlnimum of three items with signi-
ficant tactor loading values would’ be required to establish a factor,
By applying the above p“ocedute, the 24 original faczors werz reduced
to 13 interpretable facrors which accounted for 63.2 ocercent of the

total instrument variance. Examination[ofﬂthe items from each of the
L 131

N, s

OK‘",
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. 13 factors led to thesass \znment of’ factor-need names. which bestxcon— A\\

cgbtualized each factor'= 1igh loading ifems . All 13 factor—need .

names were giVen in the report. The authors presented details on/ T
: the four highest priority factors identified by the teachers. .y

The four factors|were named:, .« - ' ’(s .
1 ¢ . ., . y . B | ’ \
/% 1. "Factor I--Providing realistic science experiences. j .
. i (Three items a counzing for 2.9'percent_of,t0ta1 variance,) -
. s " 5 R . ' . . . . \\
0 /2/ ';_ 2, Factor II-—Developing basic science skills. enty-one- :
v v L. items accoy nting for 12, 6Xpercent of total vari ce, )

4

3-waaCt;: III——D eloping an understanding of- the relationship .
_betwee science and soc1ety.. (Four items accounting for 3 2 i

' ’;' AR percen:\;f\fotal variance. o e ’ i ‘ :

) , N ‘ o, w O _, ’

- % 4, Factor IV——Training in Science. methodology -/ (Three items‘

n s accounting for 2. Z.percent of total variance ) S, ‘,#k\'
- : " . s : o

No\statistically significant (g<£0 05) relationships were found between

a the. perceived factor needs and the grade levels taught Likewise, no
significant (p <O. 05)
+ of teaching experien\e an the teachers perceptiops of intensity of
‘,need for -help in thé 13 factor—need areas. : ;,E?
. 1. * - d
x A

lationships were found_to_exist between years

&

. . Interprétations >

The authors concliatg that elemeztary school teacners "perceive that.
.they hdvye more tnan 2 moderate need rc- help in “our need areas,' r
+  (The four areasAare ;isted_above» Ar additional conclusionqwas that
: o the science‘needs identified were "common- to elementary school 7
~ teachers in general and to elemen ary school teachers with differing
~Lyears of eXperience.‘, : : . R ) - '

IR .
b >

-
£~
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o Written‘Report. "This writtén report is quite\adequate in:%pnveyinéfits
. ‘uﬁeséage. ‘The purposes of ' the study are stated Clearlxiiconcisely, and .

T ;/}. Elementary school eeacheis ShOuld be eXposed to additiqnal
p ,

vl'early in the paper. The reader is; therefore Cued

T;é'major-implications were statéd-‘ They'weret- :
) . . A -

T

"realistic, hands—on experiences in both pre- and inservice

‘- . k) f

' rograms. . , . - o - . . R
Prosres . N A A "

2, Pre- and inservice courses which emphasize ‘basic science
o~ skills should be developed'

. R i ) o
L ~~AB%IRTCTO.R S ANALYSIS e
e - " . . T ) ". ) .o ' N

»

ST

y as to the
3pecific nature gf the investigatioﬂ«/yv
, . _ L 5

The authors were frugal’]n ;heir presentation:of a rationale for the

v oo -

study and in identification of related Tesearch. While related- research

and rationale should be presented, it 1s too often the case that writers

include so much that the reader loses track of the Specific Purpose of

especially common when theses and diSSertatiOns are transformed into '_
perio§?ta1 publications. ‘Moore and Blankenship mbst wisely stated only
the essence of their ratiodale with reference to the originaibiources.__
A reader. interested in' studying the underlying bases for -the - ®tudy can -
readily go to those sources for himself/her881§/ R -', S ,

v

One~aSpect of the written-report is not entirely.adequate.A The tifle
glives little indication as to the natune of the study, Most indiées—
of periodical literature (Education Index, CI1JE, etc, ) uSe titles in

their listings. Thus, for retrieval Purposes the title of_a report‘
is of very.great importance. (' ' “ L

=
¢

Desibﬁ and Méihodology. .The design and methodology are apprOpriate for

"the- purposes of the study. Survey data,xhowever, shou1d always be N

_ g&ewed with a caut ous eye.' Kerlinger (1964, pp- 407-403) identifies

“the study. The particular problem Of ove —developing a rationale seems
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N aeveral disadvantages ‘of survey reseaébh ‘The use of randomization
,"’. R to select the 200 teachers surveyed ifn this study is commendable.
)., The school system of Harrts County, Téxas, is evidently quite large
S t21 school districts) The authors fa}led however to state the & T
-, 'ﬁ‘ total population ) from‘vhich the sample of ,200 téachers was drawn. | '
e L /. o L ) P . . L
;‘1' The return of 53,5 percent of‘Ehé surveys is Jood forzsgrvey research { '
3E Based on the inf\reatiqn collected the authors aSdumé th?t"thesample -
F\ ' I neturns were‘ represenwve of elementary school 45cience tebachersr\y —

. &
e ) ’j grade level and experience." There is no:}ndication, however, of the
; :

'Eﬁ.. reprgsentattveness of the sample according(to size bf school digt’icd, ,

[P ¢

|

[N

rural or urban setting, or various other charactgristics. Is Ehere a T~

{ particular type of teacher who would be more inclined to respondkto

\ Wel

L

N, - ‘eythe survey than some other - type? Did teachers from one kind of dis- 3%
Z . \ .

R
. tract-—

'1 or 'urban) respond i; gteater numbers than'%eachers from

ind "o district? .
’ ) ) ’
; ° . ' 04
' ‘ T _‘ ; oo s ~<“(’.;‘ ¢ ¥ e - ‘

T .
i L Rt [

Reliability.' To be valid and reliable: survey‘research

-~

another

.V )

V&Zmdmtg;

' must adher

to a rather rigorous methodology 'One'of the basic prob—'
| ' lems " in g rveying\tndividuals attitudes or perceptions-of-needs is
,. determ ing 1f responses age reliable over time. Techniques are- avail—_ !
m; ~ . able for checking reliabilitﬁkof survey data (Kerlinger, 1964, pp. 401~ .
T ;'.‘_403) but those procedures” were not applied here. The authors did jll’”“‘
. report on the survey instrument's validity apd reliability as deter- ‘A

mined in an earlrer study. However, it is important to note t the
f" author of the earlier study‘cautioned that only "construct vali%ity"
\ '*’ had Heen confirmed (Moore, 1977). . The degree to which the perceived
needs of science teachers represented dctual n (i e, predictive
Y'Validity) was not established In general, thiSs study does not. suggest
any unique_concerns over those normally associated_ ‘

regsearch. -~ . . B

L_It should be emphasized that. the study is deScriptive in nature. No'“d’

ytreatment other than the survey itself is applied and no variables

L] .
.- . . R H

- 5 ) - ;

o
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s N J ar- :ontrelled. No. cause—and—effect réiationshdps are astablishe_ o
o . ‘tan: ~he study’suggests none. However, the authors are -~ as ’ '
‘J" "L ca. ‘_ous ds they‘might have beén- when eﬂey gﬁneralize then‘ #' i-

L vﬁ* catigns to elementary s¢hool teuchgks.' They should gely re ]
oL .~ only to the population from which their sample was taken as

\\;~ o euggested above, there 1is some question as to whether‘% returns N

. 'fxi,_ %re rép;esentative of the 200 ;eachers sampled 4 ’; ;;’ _€,\<

™~ : ‘ .. (- ’

. ,“Lurrent and'FutquigLeearch This %tudy does ndt seem to create ‘any
new /or un:LQLte knowledge. It doe*however appear to agree with other/

Z
Lo research and&iniormalgobservations 8n-el entary science teacher needs.‘
N N
Y - . In a sense, it confirms what science eduéatoﬂs have thought for years QQ«

"\ng - relative tofthe types: of programs most approp>1ate for _Pre- anc -
v inservibeﬁééﬁchers. : S _'"_‘ . : .

“Tw: oY cogent question is what can be done about~meeting the

::acherc’ perce-ved nead§, herein 1ies somewhat of : paradox.

ta2n years or so after Sputnik witnessed a great push zo help teac
‘meet many of the needs determined in this stﬁ%{. Millions of dollars
. and miilions of oerson—hours were spent. Yet,\ in many schools todayl
g . teachers are moving away from "realistic science experiences" to 4 -

*;'.more demonstration and deskwork science (Gardner, 1977). If teachers

°

- .

-7 7 view "providing -ealistic s¢lence experiences” as the first-prior ty

4

~ need-fac:or,\whj th- trend toward demonstrationsland deskwork? Way* >
were the "new" =cience orograms after Sputnik not huge successés7
How'cap -eacher: be heiped to provide more reagistic science exper—'<
lences == thelr classroomp’ Lo king at it from another perspective,_
why haven t tezchersz pr= sented/}
Is that need really a Z:rst-prigrity factor.or is it only first
igﬁr priority factors (discipli,;,

more reaiistfc science experiences?

priority gpen lots cf other high

\\fw"reading,uwriting,.mathematics, spelling, etc.) have been remoVed
' ‘from consideration? Obviously, many questions about, sclence teacher

1eeds and how to meet them remain unanswered. ' s

~ ~
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A The purpose ‘of this study was to de\ormfhe students perceptyons of .

Ehe ISCS curriculum materic_s\and course whereLschoolsginterchanged
%SCS Levels I and II w1th1 the Junlor high grades.

A . T '. . . , .
v . . . . . N - L
; e : ) . - - ~ {
o X R . . T . . ) . . »
B . -t ° ’ - . t . N . .
Y N ’

tRationa

™oL ) ”TRe-ISCS pr ram'was'set up .as a sequential program :- ‘hich ‘the con- g::
tent shift from physics to c1em1stry, the prdcess theczes move'from
":measurement operational aefinitions to model buz lding, and more.
Self-management skills ar— needed ds students progress from Level I l, “' -
? C to Level II. Many schools, however, do not teach the ISCS, course 1n
" the suggested sequencer' This could ?esultyin.students having 1ess
T * positive attitudes toward the course -han Qhen'it is tz..ght in the
‘ proper sequence. If student: uSiné.:de materials ir ::iis manner
are found to have less posit-—e attitu-ss toward the ICsC program,-
' students .motivation to master the content may decrease.

. “ . .. . . .. . . R
A . ] L. ]

) N R .
-4 o ] . .
Research Design and Procedures : v : R |

A survey of 1967 Junior high school students in 75 sections of 1ISCS
. science taught by 19 téﬁchers was administered in the spring of 1974 ..
The instrument used,in the survey was a "Class Assessment" form pub—.,

o lished in the teacher's preparation module entitled Yoyr Student' s

Role. The instrument éontained 20 items to wH&ch,students responded

]




- onla Likert type scale.. Data We§§ anafvzed qéing erfor comparingj, _ qu

/~3answers to individual items accor ing to bhe graderin which each g ;

N » 1evei of ISCS was\studied Y ‘. L ) ~'\ii,.” . 7}“' «
. . Sl - ) _‘./_; ) »‘. N o : .
- - o B 3 ’ J ‘ e . - i \kj 5
o » ; L .- - = .o}\" N ’ ,,‘ T
R .- —F |
« . findings--_ Lo - p ’ e - &, Lo
v. : .‘S' . . *.«‘ ,\,; E s ' ..v . ‘ ." |
. IhE“au,thorstaunc? significant differences in thE\distr;;ibution of " v ‘i:
- 3 s . ""vﬂ . )
( 2 o student’ responses as follows- .2 PP ," 2
. - S L < i
' T, - . | 1Iscs NEE ‘ l S No. ‘of Items: Significantly(Dif%erent
. \ LeveP - "| Grade LevVel Tegpher o Course 5 <:Total
o T T o~ ‘ 17’&:8'A _ gy “} ," . '9 el
T - 1oLy 889 M| fLs5 1/ ‘6|
ST S SF A% 5 e 78 38| 5 1 s '.?.'
y o .. < oL T L PR _ . \F . i
N e : ' t ’ ' o S o .
- . § _ . »
S Major findings for the seventh and eight grade- comparlson using/Egzel
- . 1 were that the seventh graders had higher views of the teachers than ’
3 e : did the eighth graders, and that the seventh graders found ‘the ‘cod¥se, -
/m’ ‘ - more enJoyable and challedging aIn the comparison of Level I1 by

L N eighth”hnd ninth graders, the investigators found - that elghth graders s
P ‘?“fv felt more freedom than did ninth graders but that teachers

favorable attitudes toward teacher behavior. v - /Jf‘

o In, addition, examination of students'
‘. . that ISCS students had\a~fav0rable

" - <
responses on all items sgowed

titude toward the curriculum .
. and toward the science teachers regard‘ s of the level of the curr1c—
_ i ulum used - From this it might be concluded that . it makes no difference-”
_ o 'i‘ what level ISCS is studied at the various grade4qevelsf0 However, J>
o because there were differences between eighth grade students using. '
Levels I and II on how well the materiai challenged them and ‘on how

well they enjoyed the course, the authors recommended that seventh

20
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“fr_in an assessment instrument are used as the basis of comparison-

~ B d S T jf* - - - N
. & B | (' . @ . ,

grade students use the Level I’materials and eighth gréde students

hse the Lével 11 materials. . NA o L N
d . q "' : ]

i t * ’ s

- _ o ABSTRACTOR s ANALYSIS o

b R . ¢ .. \p&-( L . ('.,

*

This study. attempts to answer'’ practical question -that school systems
utilizgng the ISCS curviculumdnaterials may need to have answered ‘
‘Does the order “n whwh7 the ISCS currzculwn mat)emals\ are uséd have a

de&ruwental~ef?éct on tudent’s attitudes toward ISCS” Tq answer the

-

) o

uQstion the authorf ‘have gathered data from a large sample of stu-' . C

{Qents. Unfortunaﬂely, however\ there is-no indication in the~report -
A

how the sample of students was obtained Were the students randomly

»

M‘t € article or were students selected from one state or from one local
school diStrict7, Are students in urban,'suburban, and rural environ—,p

ments represented7 Including this type of information in the research

report would ‘enable the reader ito generalize to other situations,

T
x ¥

" In addition to the above, this-study and/or report ‘could have b7en

that is it would enhancg/the external validity of\the studxy

”

strengthened in two other ways.' First, more information about the .

A instrument used in the survey should be included in the report\' Are"'-
there any reliability coefficients established for ®he instrument7 ‘
,Attitudes of students may fluctuate considerably according to their
.latest experiences in the classroom Has this been considered7

.This would appear to be-. even more 1mportant when iqdividual items

between groups, ‘as they were “in. this study. Second the distribution
.of studentgﬂaccording to teacher might have been considered in the-
.analysis. No informgtion”is given on the sample gize of each group
_lnor how these students were clustered under teachers. if sample ! l‘l
size was not equal and all teachers did not teach the three levels: -
of ISCS, an uneven distribution of students with less popular or E
more demanding teachers classesumay have skewed the results. /7

i a N Y

..q;,' | ' - f, "ﬁ | ¢ g- : .!_ . é:
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An area 0{ concern 1Y the\nterpretation of the results of any study
Tl is in the statistical YErsus the educationa'l signiflgance of differ— Sz,

—
‘ehces”in the,means/for particular items., Because a‘large number of ]

~ ¢ -..4;/ students&weLre surveyed in this stud)s, small d:l,ffe/enceé in means: \
produce statistical s.ignifica}}ce._ Exami\nation\of the means: An '];able o 4
\-II Shows that differences of-<'2 on the /5-point scale produce statis- T
e ‘ . ,\r’ tical significance. Whether differences of this’ magnitude ondn T
T ) attitude scale ar ducationally significant is ope% to qug’stlon. - ol
. S ."i Q.' . v.-‘ n N . oo /_ -__""-,:A",; -

: Care must’ also be ‘taken in ipt;erp eting dﬁfere,nces in scores beetweven T =
" '_'V . st:udents of 81fferent gr’ade 55&4:.' Might it be possible t,hat stu~\1_ _
y ' ) dents attitudes toward almost anything%h,ange as ‘;he Students mature"y\ ’

. The differences found between sevennd eighth graders and/or eighth g

- and ninth graders may- be due to students’ matur1ty level W,ithout a _

control group. studyl{g another - curriculum this is impossible to- deter-

mine. Comparison with a control group would also lend more’ credence /
“. to the finding that ISC students generally rate the ‘course pos1t1vely. 3%_)
S d}science course the same way? I b'
o ' ~ . T - .
This - study is best classified as .an ISCS'curric'ulum evaluation -study

] Would they rate anottie

in which the interchange b11ity of mater1als for different grade
levels is evaluated Although t hi geograpgéc region from which the

sample is drawn is not reported, i} does answer the question for the-

\A ' ‘vregion from/which the sample is dr wn. Because of thise the study
‘ with its large sample size and prope data analysis\has value. Eval— 70
'vations of this nature are useful in he_ping schosl d1str1cts' make 4’
. infSNed decisions about the curriéulum._ o . )
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. * Douglass, C. B. and J. B. Kahle. "The Effect of Differentially |

/

Sequenced Individualized Instructional Materials on Student
¥ Achievement ii ‘Bology. M Journal of Research in Science Teachipg,
%ﬁll&(ﬂ) 335-340, 1977. — | ° o
Pescriptors--*Biology; *Cognitive Development, *Deductive Methods'
-Educational Research; *Individualized Instruction; *Inductive
Methods; *Retention Studies; Science Education, Secondary
Education, Secondary School Science - .

Y

c'Expanded Abstract and Analysis Prepared Especially for 1.8, E by
‘Martin Hetherington, Michigan State University.j’

J

—

A

" Purpose .. - o L T .

v . s

.. The purpose of this study was to’ assess the effect of differentially

sequenced instructional materials ¢ on the ‘achievemént of ninth—grade ‘

biology students using topics in probabflity “and genetics

' hypothesized that achievement would 1ncrease-when students used

'f'materials sequenced to’ match their particular cognitive style

t

FRRE o , - | o o R
Rationale FR - N : » ‘
_ Formal thought as_ descnibed by Piaget is necessary for squessful
- ' 4
jiinference or inquiry is described in work’ done by Cox and Fletcher e

(1972) Other studies (Lawson et al., 1974; Piaget, 1972) have shown
that ninth—grade students are not caﬁ%ble of formal or abstract ' ’
thought and “in many cases, have ‘not reached ‘the transitional stage
from concrete-to formal thinking. For this reason some researchers

believe that early'adolescent students may find'inquiry—oriented Y

. ;instructional materials more difficult than traditional materials

utilizing rote learning (Egan and Green, 1970)

A - PRy ‘_/
qAnalysis of the cognitive style aagjé;ld dependence-indepeﬂdence has
demonstrateh that people differ in the extent to which -their percep—-

<

~tion of & cogplex stimulus is analytical. A perceptual style-which
" 18 analytical and differentiated is considered to be field-independent,
~while an individual who is'influenced stfongly by ‘the global~ aspects

= J
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of. his world and. passively conforms to the influence of the prevailing 7

’;field is- considered to be field -dependent.

‘ . R _ -
Topics may be taught by either an inducgtive or deductive'éequence of

'instruction (Pugliese, 1973) ' These modes of'instruction differ in.

the order and organization of the facts and generalizations needed’ to

elucidate a topic. An inductive mode uses the approach proceeding

. from particular facts ot ‘cases to general conclusions while a °

deductive mode begins with a general qverview and moves to the {

specific cases as examples Induction is referred to as an inquiry

' or discpvery, inStructional mode and deduction is the traditional o

didactic or expository style. . /\\\ ' "_b' bgm““

‘ .
“ . . -

'Research Design and Procedure . o i .

°1972) were used as a &

In this research, the instructional materials were used for topics
in genetics and’probability were of both deductive and inductive types.

It was\ﬁypothesized tha{ the field-dependent student would reach a

" higher level _of "achievement with~acdeductive sequence of instruction -

" and the ffeld-independent student would experience greater success

i

with an inductive sequénce ‘of materials
.- . -

”

_ Ninety'first-semester, ninth-grade biology students enrolled in a

rural; consolidated high scheol in Indiana were the subjects in this

study.

.-

Two levels of cognitive style,: field—dependent and field-independent

" and two levels of- instructional sequence, inductive and deductive,

were factorially combined to form a 2 x'2 ptetest-posttest control
group design. Due to the high correlations between intelligence and
cognitive style reported in the literature (Witkin et.al., 1962),

istical covariant.

_ student scores on'the z:lifornia Test of Mental Maturity (given in

One week prieor to the study all subject*)took the Thurstone Gotts-

'_,chaldt Closure Flexibility Test. In this lO-minute,,large‘group,

'/
v [
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paperéandfpenciljtest'the student was required‘to locate a simple
figure embedded in a complex‘one. A high score on the Closure Flex-
- -ibility Test indicates field—dependence.v SubJects were then ranked
| and categorized as field independent if they were in the top quartile_
) and field- dependent if they were in ‘the bottom quartile. The middle
- 50 percent of the students constituted the control group. ' The
ext remes of the personality dimension were used to maximize the
- difference between the groups.- The students desngated as field-
v independent and field- dependent were combined and randomly assigned
to either an inductive or a deductive sequence of 'materials'
' Two treatment groups were formed, composed equally of field-
independent and field-dependent subJects. One group,received
instructional materials which followed an inductive'pattern, while

the second group received -deductive materials. A control group

| received alternative topics in genetics.

v Thé treatment and control groups were equivalent on the basis of pre-

~ test scores (F=0.90, df = 2/64, p=0. 40), number of pretest objectives
mastered (F= 2 15, df = 2/64, p=0. 12), and cognitive style (F=1.03,
df= =2/64, p 0 34)

1 - 3
~

The subject- matter . content for the two ‘treatment materials were topics
in Mendelian genetics and probability. These topics were choseén
because of their highly structured and mathematical nature. The
‘. ' purpose of the control materials was to control\for tée learning :
‘of content material by some means other than the treatment, such as
television or instruction in another class. The control materials
° {\ '~ were identicalfto the treatment materials except in content. The 4
. contentbof-these materials had.topics dealing with mitosis, meio§is,f
and bhromosomal'abnorma .+ies. All units were ‘taught by a self-
paced mastery system in wnlch mastery was defined as 80 percent
correct on all formative tests and required approximately the same
study time. Two equivalent forms of a formative test were avail-
able, at the end of each unit. If a student did not obtain 80 percent

mastery on the first test, he reviewed the instructional materials



S

masterg' was calculated -

and was retested. The-objectives for the treatment units\were eval-
uated by two equivalent forms of a 30-item, 30—minute summat ive test. .

' One form was. used as a ‘pretest and the other as a posttest. 'The

control group took the same pretest and posttest as a measure of
internal validity, identifying biases caused byfattrition,'and any
experiences leading to the learning of genetics and probability other

~than the .treatment.

-

Findings

A one-way ANOVA was performed on the dependent variable, posttest

score to test“the effectiveness of the materials. The two treatment

groups did significantly better than the control group (F=39.77,

df = 2/64, p= &0. OOl)' The inductive students gained 12.85 posttest
" points, the deductive students gained 13.27 posttest points, and the :

.

control group gained 0.37 posttest points.

3 . y
The two treatment. groups wereacombined"and then quartered on the ~
basis of cognitive style and instructional sequence for subsequent
analyses. The mastery of unit objectives was evaluated twice. The

students first demq.‘trated mastery on the fd%matime tests and . then

'on the summative test. As a measure: of retention, a ratio of the -

total number of objectives mastered on the~summative test ‘to the

total number mastered on the formative tests was'calculated. This

ratio'is reported as percentage retentions. The average number of

attempts required to complete the formative tests at 80 percent

N < ‘ _ . . 'y
The'correlation between the.degree of field—independent and general
intelligenceras calculated and a significant Pearson Product Moment
correlation of r_4=‘0.49‘(n=';74, p= €0.001) was found. A two-way
ANOVA was made on the criterion measure, posttest score, in which

4

the independent variables were cognitive style and instructional

sequences. None of the F values were significant since IQ correlated -

highly with cognitive style. It was believed to be a confounding

Y
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factor in the analysis of variance. Therefore, a two~-way ANCOVA was -
S . . made on the data dsing IQ as the covariate. The nain'effect of cog-
" nitive style was the only factor found to be significant.in the
. . " ANCOVA (F==34.38,.df=v1/36, p=<€0.01). Instructional sequence did
- ' not reach the level of significance (F=0.23, df¥1/36, p=-20.05)
" nor did the hypothesized interaction of instructional sequence and
cognitive style (F=0.01, df =1/36, p= >0.05).

The results of this study were the following: : , | (

1. Field-independent students are generally better students.

Field-independent students had a higher'level of retention
- than field-dependent, students. .

3. Students who used deductive materials had a. higher level
of retention than students who used inductive materials.
/ . .
4. More attempts at the formative tests were required for
the field- dependent students than for field-independent
. students _
: . VoL '3 : N
5. SQudents wh0'comp1eted‘the inductive material required
more attempts at the formativé\tests to reach mastery.

g ' . than the students who completed ‘the deductive materials . .
4
» “6. The sequence of the instructional materials and the cogni- -
e AL tive s;yle oglthe students produced no significant ‘inter-
IR RN tiong) RO T L S S
’- ¢ S . . l' . , ; .‘. [N .h.f".“’ J._!;;’

.'generalxintelligence mqskﬁﬁ“@he‘mignweffect K
; :‘”“théfaﬁﬁievement offthe st énts. ﬂ

AN

" ABSTRACTOR'S ANALYSIS °

This study attempts to show the effect of'differentially sefuenced
instructional material on achievemEnt\of.ninth-gradefbiolog& students.

It was unable to show any significant interaction between the sequence'

of instructional materials and cognitive style, It did show that’

¢ A




students who?are field—independent have higher 1 els of retention
‘and are better students., The study also showed that students ‘who
used the deductive materials had a higher level of retention than

' students who used inductive materials. General intelligence»wasf

the main factor in the ability for students to comprehend and achieve
.bn'tests'iﬁ this subiect‘area. This does not indicate that further
study will not show, with a larger sample size that students can

: achieve better with materials sequenced to match their particular

. -
. -

' cognitive style.
. ' ‘ - T ) ‘ .
" Further study should be conducted in this afea. We should also try

to teach more using deductive*materials.

e
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J

Purpose .,
lhé puféosebof the investigator in this’study was to compare"the
effectiveness of a secondary level scientific inquiry training program
B - based on the Suchman model with two other scientific inquiry instruc-
| tional programs. Findings and’ conclusions could help to characterize

the: nature of scientific inquiry instruction in the secondary school.

.2 ‘

. -~ ]

oL Rationale . . . . e o
N . .& _4 vl . . \ . .

Investigative skills often have been argued to be an integral aspect

of the science curriculum, and inquiry models, both instructional and

{heoretical have been developeda‘ However, a gensgil ineffectiveness

> ,41 : : of such models in classroom instruction has been ix ntified Several
o possible specifi} causes of general ineffectiveness are listed by

the investigator, plus|£he differing recommendations of science_,

. . ucators and learning psycholog1sts concerning;the development of ,

’

inquiry skills in. high-school students. The investigator's rationale

is that\{he general ineffectiveness is due to specific characterls-
4 tics whikh are modifiable by treatment. This study is an investiga-
> 7 . tion of ome suggestedvcause, inquiry instructional strategies. o
_Researcthesikn ind Procedure - .

, o) i _ - . _
" S Sixty-seven physics students in a San Jose, California, high school .
participated in the study, seniors and males comprising 59 and 50 of
. « .; - 25'? . s L ' . f[
o 29
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the subjecbs, respectively. All subjects were enrolléed in one of three::

EBXFiCS classes in the school . It was not stated in.the article how

the sample was selected (random, etc,)qijntact groups were'used;‘thus,

.individuals,were not randomly chosen. : .\_ ‘ : o /%'
. '

The subjects in_ each intact class were administered one of thres

instructional treatments,oyer a nine-week period Group l (PP; n'= 24) ~

received Prolect Physics units 5 and 6 via readings, léctures, guided

'laboratoriesa’and paper-and-pencil tests. Group 2 (VI; n='17) did the

Project Physics activities with abbreviateﬂ ab time and received

,sixrweek Project Physics summer workshop just prior to the study,

~‘Three equivalence‘measures (a physics enrollment motivation question— R

scientifiq*inquiry instruction consisteat with Au§ubel s meaningful
verbal learning model. Gtoup 3 (SI n= 26) completed a scientific
inquiry training program developed by Petersop (1975) wh1ch 1ncluded
discrepant events and related student observations, questions, and
experimentation open student expErlments, discussions of find1ngs,
and inquiry model- representations by the instructor. One teacher

provided treatmeﬁ% for each group. He had compIeted an'NSF—sponsored

which was condﬁcted at the E\Einning of the school year,

4

-

naire, a subjeft matter test, and a scientific inquiry test) were
employed to evaluate initial differences among the intact classes. A

One-half of the.subjects within each group were administered a second

scientific inquiry inst ment prigt_to instruction whereas all sub—

Jects completed the po test. The design, shown 1 the diagram below}{
'was a variation of the Solomon four—group true experimental design . - °
(Campbell and Stanley, 1963)-. : , ' e
- . . \G
a .
*page 31 ' :
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TABLE 1 .
Experimental Deéign*

r

o ]

*E . Oi_ pr 0 Where E = equivalence measures.
E - E - X ﬁ' 0, " O0=scieAtific inquiry
, Ipp : . instrument

E 0, X1 05 Xpp = Project Physics
S = .

E . ;§§I - 0p | X 1= Verbal Instruction

E | .9 *é; . % X= Scientific Inquiry

. / - A - ~— - &
) » . - .

RS

*A typographical error in the experimental design diagram in
the published article Has beegycorrected in this diagram.

- J& . . ) ﬂ

E)

: R :
The independent varidble was the instructional methods, which contained

the three leveIs discussed above. Although the investigator did not

specifically note, Group 1, Project Phys{fecs, was conceptualized, . as the
control group. The dependent.variables were;tge 15 items of the

scientific inquiry test.’ These items assessed different operations:.

'v:of scientific inquinx\ind/;ere evaluated according to criteria defined

in the article for sophisticated performance. Internal consi;tEBty~\\
reliab?lity (Cronbach s alpha) for the test was found to be .62. The

. {
item nuubers and inquiry aspects are 1isted below. ' o

L : L . gy te
P - e . A n
- .
g, N N - s
.

1. Number of Variahles'

2. Variable Points of View
+ 3. Uncued Variables o
’4': Divergent Variabm‘ )
5. Number of Questions _
E. 6. Question Points of View : ‘
. 7. Uncued Questions ' (§ :
y 8. Divergent Questions_. _ ' i
9. Question Criteria ° _4?“ ’

| 10. ‘Experimental Design Components ™
_11.v Number of Generalizations
12. Form of‘Generalization. '
13. Additions of Investigation
' s 3p



~

) analysis of variance. Third, posttest item-by-

e o
14, Process Identified .
\ - : .
' 15, Relations Among Process . _ 5

A

P

Analysis of data was conducted using four procedures. Fitst, post-
tést descriptive statistics (mean scores and standard deviations)

Wwere calculated by group, sex, pretest experience, sex—treatment

iinteraction, "and pretest—treatment interaction. Second, ‘the T

&

significance of these variables was evaluated’N\{n a multivariate
tem pairwise con-

trasts were done %or ‘all levels of treatment. Fourth, the portion’

!

of total’ Variance accounted for by the experimental Variables was -
calculated Only the final two analyses are presented in table

form in the: article: L. Vo

A'summary,of the‘investigatorfs'findings is given b#low:

s
+

.
.«

=7 1. No initial group differences were fevealed by the equiv-

alency measures[ (The use of statistical procedures for

e

this finding is not mentioned ) .
4 o SR . o {,A \".’;>£A=
- 2. Tlreaﬁment'was.founﬁ to‘be“siénificant'(psﬁ.OS)kin the |
mul tivariate ANOVA‘proceduqe.' Sex, pretest experience,
_ . and the interactions previoﬁsly‘mentioned were not signi—
T ficant\(p<.05). S | &
\,: s 4 i ; ' .. o s
T3l Twenty-three of the 45 possible pairwise treatment con-
. trasts were significant (p<. 05) Eleven aspects (items
i, 2, 3, 4 5, 6, 8, 9, 10, 14, 15) of scientific inquiry
~ behavior were increased significantly by the investigator s
Suchman model inquiry treatment compared to the control

' group. The verbal learning treatment resulted in six =~

significant facreases (items.1, 2, 3, 5, 6, 9) over the . :
control group.v‘No significant differences were found with.
respect to four'parameters'(items 7, 11, 12, 13) of sc en—
T ‘tific inquiry behavior.32 N |



. ceived. Too often, investigations concerning inquiry iqstruction !

4. _Variance in' each item of the‘154item scientific induirv ' o

_test accounted for by .treatment ranged- from 0.02 to O. 64
-with Xof 37 o

\Interpretations T . : }:

' Conclusions drawn by the investigator-concerning the ‘nature of ' .

scientific inquiry are summarized and  listed below: . : .
1. Training, focused on specific aspect:/bf scientific inquiry,
' a general curriculum.

was suggested to be more valuable the
) l w
The value of concrete experience for certain characteristics

of scientific inquiry instruction was illustrated for ‘these

subjects, including the older and science—successful stu-

‘dents. ; This is contradictory to predictions from Ausgbel s

’ meaningful verB4dl earning theory. o -
) ‘ ."- . “ . . .
-)\\‘ ) [
-3. Based on the ¥ ;9su ts, a mode1 of scientific inquiry per—
- ' formance w?s sugg sted in which the various processes do . .
- . L
L 3"not respond—identically to thé ‘same’ trainlngf,test penfor—

fnmnce, or instruction.
| '_ 2
.»:‘ 4. No'séx differences were revealed in the treatments.
" 5. ‘The training programs were effective with respect to-
improvement of several different inquiry skills.
o
ABSTRACTOR 'S ‘ANALYSIS

fe——The theoretical and logicai rationales for ,this study are well con-

have beén loosely structured general comparisons of inquiry veérsus

the traditional method,.and with neither operationdlly well defined.

.
.

’ 33
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Researchers-must gather datﬁ—on“aperational vaniables and make , )
inferences concerning general models based upon experimental find—

ings. . ' N . ﬂ"‘ : o - | .
—?" : L ' . \} - i - e 5

Hr~'Peterson suggested several possible‘specific variables that o
' J ) B may influence the general effectiveness of inquiry\igﬁxruction, he;. v
- ) thep designed an. experiment to investigate,one specific variable
and no doubt intends ‘to construct investigations about other aSpects
of inquiry Based on the findings of such exper;ments inferences .
. .~ can be drawn-about. ;the nature of scientific inquiry and its general ‘o
effectiveness i classroom instruction. . : .
. The experimental design and procedure were generally well conceived j.))/r'
although some areas may need modification. First the d&eatments ' -

were operationally§3pecific,Vfounded in inqu1ry models, and well
destribed. - Second, the nine-weeEjperiod was long enough\to permit »
.an effect‘due to treatment Th1rd instructor effects were con-

trolled Fourth,,the experimental design permitted evaluations of

v . pretest and interaction effects, thereby allowing stronger causal

inferences concerning treatment.

~ - ’ ’, -~ . ’
£ ,Howevér certain procédures need more descriptibn or mod;fication‘ _ 5;
o Three equivalence measures including a sciedtific 1nquiry test ‘ o
were employed to assess initigl differences among the classes. . .
Then, a scientific inquiry pretest was administered to one-half |
of ea group. That two different inqulry tests were used was some-?
thingln 'stated. If the scientifil!inquiry pretest,(Ol,, 42 07
_ in Table 1) is reactive, then onk should question the use of another
g' ¢ inquiry'instrument to determipe .initial differences because 1t, too,
' may have a possible learnind/?ffect Furthermore, the internal con-
k _ siatency reliability estimated with Cronbach's alpha (.62) 1is
insufficient for individual differences, measurements (Davis, 1964).
_ . Where test reliability falls beébw- .75, errors i? measurement. )
. L become large enough to substantially influence the data, findings, ;’;2//
: and con ‘ ¢T¥ns 'of an experiment. However, in q; Peterson s ' B

defense, it'must be stated that the instrument,employed is probably

)‘ .. | _ . . : . : .
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" as'reliable'and valid as any'available. Further. research is needed

. .
4
<

in instrument development in scientific ‘inquiry.
s "\-"" ~ R
/' .Four data analysis procedures were.done' however, onl; results of . :
the last two were included in table .form in the article. Presenta- -~ .
tions of the means and standard deviations would have been particu- .
larly helpful in analysis of the relative effectiveness of each
- / _ group (VI-SI PP) The investigator described which paiqyise con; -
tratcts were significant and - in favor of the VI and SI groups over
_ the control (PP) group but said- nothing concerning relativ erfor-
. : mance of the VI and S1 oups. f&et performance on six of {hi 15-
'h items was significantly different for the VI and SI ‘groups according f
to the pairwise contrasts, Had the means and standard deviations
;been presented suich information co ld have been determined” by ‘thé
‘:. : .reader. " However, omission of "sugh pertinent 1nformation from pub-
lished research reports is perhaps due to journal rev1ewers than
\ ‘to: authorsf Herron (1977) addressed this issue in a review published

recently in’ this journal.

. SRR
The findings of this study support the value of concrete experw _
: ~iences. in certain aspects of scien€2 inquiry instruction.. Piaget s 1.
R t b 1deas concerning cognitive development and ‘its implications for ai'f’“
o teaching science are consistent with the high value placed on con- t -
crete experiences ( rman, 1972 Sund 1976). However, predictions 3
from the verbal learning model of‘Ausubel are not. contradictory to
‘these findings; as stated by the investigator. Verbal learning, at
- ) . 7. least above the level of memory learning, requires the learner to
' assimilate abstract concepts d1rectly and'accommodate them into
present cognitive structure. Such a capability ‘is consistent with
thinking at Piaget's formal operational_level Formal thinkers :'ﬁ
" occasionally employ_concrete reasoning patterns in new situations,
but the converse is not observed ) Formal thought gradually L )
develops from concrete thought, The'investigator pointed out that ‘
science education reseagchers have reported substantial numbers of
high school students not yet using formal reasoning patterns. Such

o ' findings are supported by~ Chiappetta s (l976) review of the area. . \\\

N
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_ If substantial numbe s of Mr. Peterson's sampie were not yet using
s formal reasoning pa terns, then the findings toncerning the treat-
able from both Piagetian and Ausubelian

- " ment 'groups- are- predh ]
psychologﬁi%&la be contradictory with Ausubel s~model, the formal
reasgging'ability_of the 'subjects must be assumed." T

More research‘must;be_conducted concerning the specific ,aspects of
‘Mr.

ohclusions about the general effectiveness of inqu1ry

_inquiry-gutlined' Peterson. When the findings¥oftsuch work

S, ‘are E%:E?Ie
[ ’ C
instruction

( .
11 become more meaningful. = =~ B .

' . v
.
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Suter, Patricia H. "Using Audio-Visual Study Lessons to Teach'the
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247-250, 1977. ’
) Descriptors—-*Academic Achievement; Audiovisual Aids, *Chem-
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*Instructional Aida, Science Education

&

‘Expanded Abs&ract and Analysis Prepared Especiallylfor I.S.E. by
MJ’/EAizabeth Kean, The University of Wisconsin.

- .
. .

. : ®
> . , .

- Purpése v o .
The article repo;ts the preparation of supplemental audio-visual
lstudy lessons to assist underprepared students enrolled in an intro-.
ductory chemistry course atanel Mar College. ?he overall obJectivel
was tO'give the‘poorly—prepafed~s$udents additiona1 help‘in their
attempts to master the subject matter. Once th Zsons were pre-
pared, the author evaluated their use and impact on student perfor—.

~  mance- (grades) and attrition in the course. o,

\ ’//
. .
- \ .

"Rationale ;, . .
—_— o .

The assumptions uﬁderl&ing this yorkfincldded the following:

+ ~

—-Students with qeflcient backgrounds would need aSsistance
in performing well in. the introductory cours! and these

. materials could provide the necessaryvassistance.

o -

i +, ==Students would be knowledgeable about how to use the
materials well, controlling the extent and time of use,

repeating more difficult portions, etc.

a ‘ ', Y

'——Any-changes noted in grades,Hattrition, etc., could_he

. ) .- relat&d to use of the study lessons.

RN
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" Research Desfgn and Procedure

13 : hd ['{ .
The study lessons- were designéd with the following characteristics:

« N ’ . ' \
L —

--They consisted of self-contained segments of subject
matter discussed on. tape,”accompanied by illustrative

slides. . st

’——Each unit contained.a list of objectives and self -tests.

’

* - * --All units were ava11ab1e in central locations to be used

R independently at "the learner's discretion.

¢

}—Allﬂwere designed to supplement a lecture presentation;

.

¢
not to be used for self-contained instruction.

btl —-All were personalized by taping'conversations about the
« . glides, rather than by taping tﬁe reading of a prepared
' script._ - N ‘ '

[y

Titles of lessons were included along with an estimated cost for
, PO
preparation. ’ '

i

.
-

'\This report summarizes the use of theserstudy lessons during'five '
, semesters bylan unspecified number of students. Reported are the
percentagelof students who used one or more of the lessons (but
 not the mean number or standard ‘deviations for studentuuse); the'
percentage of 'students uhoeranked the study lessonscfirst,<second,
or third‘among eight other. available study aids. . Grade achievement
band dropping-out rates are implicitly linked to use of the study

'lessons. Student reactions to the units were reported.

‘ Findings : _ A
. ‘. - ) : : I : < -
Major findings reported are .summarized below:
HA N
—-88 percent of students reporting ranked the study tapes as

\ . N

) | - , _\ 8 |

)




1

t:?ir first, second br third choice (out of nine) for
f

ectiveness in learning assistance.

N
. -=97 percent- of students have used’ at least one unit
(students seemed - ‘to prefer the shhﬂter units)
; v
——During the semesters of use, the overall percentage of '
) A's and B's in the course did not change. N

.—-During semesters of use, the attrition rate in the course’
decreased from 35—55 percent to '20-35 percent.

- ——Better students* estimated a 30 percent decrease in other.
4 study time by use of the study lessons.

--—The'Students for whom thellessons were prepared (low English -
proficiency, low entrance exam scores) did not use the study
lessons as frequently as did the better students. ’

Interpretations
. ' ' (. .

- The fact that the target population/did not use the materials as
often as the better students was aSsumed to be due to differences
in motivation and the time requlred.for underprepared students to
remove educational deficiencies.

The author 'also projects the study lesson use for high school
chemistry courses as, well as the infroductory college level,’ since
, the lessons areCdes1gned for the introductory level.

. ' . RN 24

L  ABSTRACTOR'S ANALYSIS

) ﬁghii'artiéle is an’'account of an innovative project designed to
meet a specific educational need: the development of materials -

% . S .
ff,*"getter students" was,not defined.
1 39 o
Qo y D : ’
E: |




. ¢ .
to assist underprepared students in learning required material. As

‘such it could be described as action research, taking place within an
existing school setting, and without the luxury of . the researcher's
being able to control many of the'variables that impact on the work.
In such cases, any changes in educational outcomes could only
tenuously be attributed uniquely to the program that is reported,

- since the introduction’of one new element in the school setting

usually results in perturbations in other areas as well.

Accounts of innovative'programs or projects‘fa11<we11 within the-
realm of descriptive research. Rather than focusing on changes
in educational outcomes'(primarily‘grades),'it is logical that such
reports focus on- the description'of how the educational processes
have changed or could.be changed by introduction of the neW‘tech—
niques, materials, etc. . | ‘
- | : . : . ‘ g N N
The work reported here was primarily that of the preparation of some
- new materials. Students were made aware of their existence, and then
~ the author7stooq back and watched what happened, recordingxwhich
-students used them, how often, and whether any gross changes in
outcomes seemed to'occur.€§ ¢ v " .
in describing the effect of usage of new materials, one would hope
to get‘close to'answering the vaIue—laden question:,"Were‘these
things worth the time, money, and trouble used to prepare them?"
To answer this fundamental question, specific descriptive aspects
. of their- use need to be addressed. In this report, only gross
desgriptions were provided unasked specific questions were not
addressed. What were the background and learning characteristics
of the target population.and how did.they differ from the general
student population?> What were the specific characteristics of the
° ’ ' 4 learning processes before and after introduction of<the new mater-
ials? ﬁow did differing students or groups of students go.about
learning the required course materiai? Did the use of the materials
change‘during the semester? During the second semester course? - >

What .characteristics of the  materials did students find most_helpful'

S ) '_ oy

~




\
"or unhelpful? How' successful were the target students who used the
' materials in contrast'té those who did not use_them? Such descrip- -
o tive detail could help answer'the fundamental Questions of the

~

utility of such items.
>
¢ " The above design is relatively passive; the researcher introduces
a perturbation and then watches to see what happens. yet, it need
not remain so., Oncé the researcher is aware of some vital para-
meters of the learning situation, more active research is possible.
If the target population is not using the materials, why not? (How
could this information be obtained’) What are some possible ways of
- increasing use? What happens if.you try these? Do students then
drop out less (or more)? ‘Receive higher (lower) grades° Again, the
researcher is cautioned not to confuse causality with description.. -
- : . Increased use of materials may correlate with higher grades, but
- the'increases'may be due to increased time on the material rather
than the inherent worth of the material. Still, the desired etfect
_has been obtained . Careful design of subsequent investigations may
\ .\ imply the usefulness of new techniques/materials in leading to
V desirable educational outcomes and proces§;s.
. Accountsg of the preparation of new materials should include explic1t
\ descriptions of the design characteristics of the materials. For ‘
example what makes the study.lessons prepareq in this study unique?
How does the formal language of written instruction.differ from the
conversational language employed here? Was the vocabulary controlled
-on the tapes? Did bilingual speakers whose first language was
Spanish e#perience difficulties with the oral portions of the study
' ‘ "'lessons°‘ Were bildngual speakers used to make.the tapes? These -and
| other aspects of instructional design would be of more utility to the-
reader than the listing of titles. The lauter may be' useful for
making the reader aware of units that are available (if other_schools
are to have access to the‘materials). .However, for readers who'may \
be contemplating creation offtheir own sets of materials; more
attention to design details would seem necessary.

.
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» Hofstein, A; R. Ben-Zvi; D. Samuel; and R. F. Kempa. 'Some Correlates
of the Choice of Educational Systems in Israeli High Schdols."

\\\ Journal of Research in Science Teaching, 14(3):241-247, 1977. o,

Descriptors--*Educational Research; *Physical Sciences;
) Science Education, Science Programs; Secondary -Education;
o v *Secondary School Science; *Student Motivation; *Student

B |

.Science Interests . : R

"Expanded Abstract and Analysis,Prebated Especially for I.S.E. by
Vincent N. Lunetta, The University of Iowa.

‘.
¢
Purpose )
-
: : ~ This ,paper reports.a study that examined factors influencing student - 1/

v choices of educational opportunities in Israeli high schools at the:
conclusion of.compulsory education. In particular, the study focused
_upon characteristics of-students who seieéted science courses and n n—
science courses. It- examined the relationship between several cogn% 5
tive, affective, and social characteristics of students and: their '
P 'selection of educational opportunities. The researchers hypothe81zed
that the study of different student variables and the interactions
between them could’ result in "profiles" expressing generalized char- 5-
acteristics of student groups that selected different science.end
; non-science Curticulum stteems. They also hypothesized that student
’ choice was affectggeby academic achievementcin sciencei general ability,
r

attitude and inte t, and socio-economic background.

Rationale .

Yol : - v - RS
The resejrcMer cited a number of prior studies that have identified

"subject choice and academic orientation at the post-

corfelates of
" compulsory education level " The studies cited have examined varia-
bles including attitudes toward science and atfitudes toward science
y cou;;es and otherecourses, socio—environmental factors, and school
" S——type. ‘From thelr review the authors inferred that curricular choices
cannot be exnlainediadeQuately by_any one factor. As a result they
wdébelobed the hypothesis tnat the study of different variables and

M N . -
the interactions between them can result in "profiles" expressing

- 45
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.and a science interest and attitude test. The study was conducted

S L 3

g
I

generalized characteristics of student groups selecting‘diféerent

_ curricular orientations. Due to assumption$ stated by the researchers,

‘they gave particular‘attention to: academic achievement IQ character-
istics, science interests and attitudes, and socio—economic origin in

examining student choice of curricular streams. ' ~ _
%

&

Research Design and Procedure

y I

. e S ' - # '
"The study involved 410 tenth-grade students frot seven Israeli bigh
schools in different QAfcs of the'country." ‘Schools were selected to
ensure distribution of subjects according t0'socio—economic'origin.

All students in the study had previously followedgh conventional

vcurriculum. Data gathered’ on each student included: socio—economic

group, two intelligence group tests, two academic achievemedt tests,

during an academic year. (1973- l974) The IQ tests and the science 4
achievement pre-test were administ red at the beginning of the fall

semester, ‘while the second achievement test was administered at the

"~ beginning of the summer-term, fhe same time that students announced

their choices for further educational courses. The interest/attitude
test was taken during the preceding spring semester. It should be ‘
noted that the Israeli high school’ system requires students’ to select,

at the end of the compulsory education (grade 10), different curricular,

streams. There is a "humanistic" stream and two science streams, ore

oriented. toward the bioapgical sciences and the other toward the.

physical sciences. l

Findings : »
Data showed that: the higher the students' socio—economic background’
the higher the proportion of students .selecting &hegphysical scienc
stream; the lower the students' socio-economic background the higher
*N%)rela-

1 science stream

the proportion. of students selecting the humanistic st eamy
tignship was found. betweenrpreference for the biologic;

46
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and'stidents socﬁo-economic background -The. proportion*of boys whol
selected the physical science stream was distinctly higher than that
of girls; the girls tended to pr\fer a humanities stream. Nb rela-
tionship on the basif‘of sex was observed in the choice of the
biological science stream. A1l cognitive variables, i.e., LQ and *
achievement test scores, discfiminated significantly between the
student, groups selecting different streams. The order of curriculum
choice in terms of the scores was: humanistic stream (lowest scores),
biological stream, physical science stredn (highest scores)
) . ‘ |

Though the "variatidns’in the mean scores are relatively s£;11 the
differences between the lowest and the highest subgroup means on each

J [

of the cognitive variables are in the order of only one standard
\ :

~deviation unit measured for the total population."

€ Lo .

4...Male subjects gained (on the_c¢ nitive'variables), on thé average, . Vv
ightly higher scores than their female counterparts." (The authors
lained this relationship, however by ‘noting that low—aBility males
tend to transfer out\of the program being examined prior to the tenth
grade level, thus ra&sing-theumean IQ of the male students remaining
ﬂj ‘ .

t were studied.

S B )

in the schypols t

"The najOrity of 'affective'~variables studied proved ineffective as
+.. dl.scriminators betweenfthe groups" selecting different.streams.
The absence of any "significant differences" betwéen the three
streams with respect to science—related interests and other interest
in humanities areas was noted although some "stroﬂg” differences

were noted between the boys .and the girls. Significant differences

- in some attitude yariabﬂes between the curricular streams were

observed in the.interest test, "but this differentiation tends to

»

relate more to the science/non-science divide rather than to the

segregation within the science field."

47
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Interpretations ' ) p
The authors noted a similarity between their observation and those
previously observed in the United States in. two prior cited studies.
They also observed thdt the marked differentiation occurring between

boys and girls in their choices of curriculum. had alsb.been noted

" by other authors. They suggest. that the question of ghether or not

t e, diﬁferences between boys and girls are the result of different
sociafization or whether they represent deep—rooted psychological
differences cannot be judged on the basis of_this study. The authors

" suggest that’ this question provides opportunityi.or further investi—

hation.. 'v. o A v

The authors note that students who select a. humanistid‘curriculum show

.a less positive attitude toward science 1in general and toward sc1ence

~as it is taught in school than do students in the other s;geams. This

‘verbal interpretat ‘ons of the study. The limzted information that is‘

is in contrast to their interest.in science which is. similar in ali

three streams. The authors note that they have found the achievement

' in chemistry of students who chose the, humanistic-stream to be low

a1though "anwindication that something is wrong in the way science
is taught in the tenth grade. The authojs suggest, to correct for .
this problem and to raise standa . chievement that special

curricula be prepared for humanities oriented students.

ST
" ABSTRACTOR'S ANALYSIS
This research study.appears to have been.wellfconceived and- executed.

Relevant'literature references are thorough and helpful. On the other

hand, since raw scores/and data are npt reported in the text, tables,

or figures of the Ppaper, the reader must rely entirely on the authors

given to describ@ the student sample does ra a possibility of bias, f;
: \
in the distribution of girls and boys by socio—economic/prigin (L.e., _
a much larger erciptage of girls from lower socio—economic groups i
> © 48 - . |
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» were;in the study than were boys) . Yet, there is almost no way the
reader of the paper c¢an assess the credibility of the interpretations
due to the limited amount of data that is reported in the paper. The
,f ; authors do- report their findings in ways that appear to compensate
| for the bias.in the sample, ut doubts remain that cannot be resolved
- from the limited data reported. The absence of data and detail also

S - raises a number of other questions about methodology -and findiﬁg .

- S As noted in the Interpretations Section, the tbthors Hhave suggested .
> :, . :$'_% that :a new curriculum should be prepared- for the non-sc1ence oriented
"students who develop less positive attitudes toward science than do -
the science-o riented students. Yet, they provide no clue as to how :
v‘this might best, be done.' Fu hermore while the authors describe a
limited number of “student vaifables that appear to be related to
. , _curriculum choice, they have not . reported or ‘examined "profiles" of
‘ student groups selecting science and non-science streams, originally’ o :
iaﬂ’ - specified as an hypothesis of the study. The findings of the study do [ﬁ
show a strong relationsh1p between curriculum- choice and the student s
socio—economic background This relatidLship is of special interest
in light of recent findings reported by the National Assessment of
Educat'ion Progress in the United States showing similar relationships.
Yet, there are cultural differences from one part of the world - to
another that may result in di ferent patterns in other regions.
Cylturally based differences,. upon careful examination, .may. shed
_.light on how to resolve some of the problems that are currently.

perceived in the United States and in other developed countfies. An

examination of such cross-cultural differen&es may well be a fruitfu13

"area for furqher research study in- science education. q

-
b.
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Nussbaum, Joseph and Joseph D, Novak. '"An Assessment of Children's
Concepts of the Earth Utilizing Structured Interviews." '
Science Education,'60(4): 535-550, 1976.

: Descriptors—-- Autoinstructional Programs; Children; *Con-
cept Formation; *EducationalJResearch' *E]_ementary :
Education; Elementary School Science; Instruction,
*Learning Processes; Science Education' *Scientific 0
Concepts

. Expanded Abstract and Analfsis Prepared”Especially for._.S,ﬁ. by . J.
. - Begss J. Nelson, Parkway School District, Chesterfield, Missouri. o

,_
.

Purpose - L , .

‘The purpose of this study was:. . TR s 7\/
1. to determine the influence of audio-tutorial instxuction
on the attainment of the Earth concept by second—grade
children, and .
r 1

2. to use an interview procedure to evaluate and assess the
Earth concept held by second-grade, children. !

-

~Rationale’ L' e ‘

Audio—tutorial instruction was used tO'control'for the teacher
l variable and to insure that all children received the same instruc—
tion. The structured intef%iew was used to assess the children s
i Earth concept because it. allows ‘the interviewer to draw out the

. - child's justification for his explanations.

f\\\>\\ : "The pregent study is an. attempt to incorpordte audio-tutorial
instruction with the structured interview to. assess the Earth ' -
concept of second—grade children presently held or gained from

ihstruction. .

. : - ’ . ~
iResearch_Design and Procedure .

-

Lf " The subjects in this study were children from two second-grade

glasses from an urban elementary school. . The classés were randomly

. L L . ~
i ) a - ‘

N . . = t B
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7 divided into two groups ‘with about 26 subjects in each group. The
. children in each group were given a structured interview aimed at
assessing the child's version of the Earth concept. The first -
group of children received the'interviews before’ they received
instruction. The second group received the- interviews after they
~ completed instruction. N ; - ' fL
. o | . .J | R . . ]
Thé instructionvreceived by the children consisted of six- leto 25-
minuteﬂaudio—tutorial lessons designed for second—graders. The '

¥
'lessons were designed to ﬁgtient the Earth concept.

. N — o ) o
\.». v - The notion,of the Earth concepgﬁheld hy each child';as assessed by
o ) .using an interview procbdure. The final form of the\interview— "
test was developed ‘through a process that consisted of several .
phases. Hypothesizing about children s notions and reexamimation
& : of the assumed notions were phases that were repeated until the ';Q
final version of the. interview procedure was.developed. The pro-
cedure was developed by ~using 60 s'econd—graders fron' an u\rban
elementary school believed to be similar to thevone selected for

i

the present study. : - . S
. , Analysis of the interview data was in terms of pldhing the second-
- graders'in one of five levels in terms of their notion of the E?rth.

concept. . Children,in the first group who had the fhterview before
the instruction were compared with the second-group:who recéived
the instruction before the interview. o -
A major part of the paper wds devoted to the actual ,use of the
' intérview procedure ‘to determine the concept level of each child.
The proced re was very specific as to the examples and questions
used:Lith :he\EﬁIIaren. Summary of this procedure would be diffi-
R \\bult_without the diagrams, etc, used in the paper. Suffice it to

\ ' _- " 'say that the children's. responses ‘were evaluated very carefully.

Then additional ‘questions were used tp force éhe children tb make *i

d choice designed to determine more accurately their 1
"y - . o \ .
Earth dfhcept. - A
¢ C'EP ) ) w_ ) ' . ‘
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L2

‘interview responses. Notions one, two, -and three

- < A %
Findings N N
: _ . _ . C - - .7 .

The nocond—grade children in the study were found to possess five

‘differeht notions or concepts 5f ‘the Earth as inferred from their

”

concept of a flat earth with no concept of space.-:

the children believe ‘the Earth to be ‘a planet 'in the

~different from where they live. Children who hold'Notion Two lack

-a notion of unlimited space. They'tend to-place a ground or ocean

to limit space below the Earth and sky to limit space above the
Earth. Notion Three children do not draw sky only above the Earth

H B

but all around it , T - df,

Interpretations = . ' , ) oL

|
)

- ’ # * : . N . - ¢ ’ .
Children. who hold Notion Four concepts of the Earth use the Earth "

. . d .
as the frame of reference for.up-down directions. .They do mot,

.relate up-down directions to the Earth's center, however. ‘Thréej‘
aspectg- f the Earth concept are‘deponstrated by'children who - hold
. Notion Five. |These are tMat the Earth is (1) a spherical planet,

2 sur ounded by'space, and (3) witﬁ,things falling to'its center.
T ‘; . -

There were no significant differences in -the notions -held by the
two groups of sec9nd—graders in the’ study.' In other words, the '
audib—tutorial instrhction did not have 4 significant eﬁfect on
the Notion of Earth concept held by ‘the children. There appeared
to be a tendéncy,‘however, for more children to hold Notion Four

- P

or Five after instruction..

]

The fact: that second—grade children exhibited a different Earth
concept suggests that, 1earning the concept takes place in a series
of" identifﬂable steps ré}her than one large step. 'Much instruc-
ional plagning should be devoted to ways that may help children -

understand‘yarious aspectsﬁpf the Earth.concept. ’5-9 : -
A : ) ) . : Y .
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The.findingsbin this stLdy indicated that-the children followed a
pattern only partially égnsistent with-Piaget's developmental '
stages. Thelobservations suggest that the Earth concept notions
. - ‘ _ may be related'to specific experiences rather than being'related
| to age-dependent maturation.

e : .
- ) . - . ¢

 ABSTRACTOR'S ANALYSIS . g *
'This .study presented an interesting analysis of the procedure _
o | _necessary to assess the notion of Earth concept held by second—
grade children. The part of the study which was designed to
; determine the effect of instruction on the Earth concept notions
) . ;- held by -the second—graders did not. appear to contribute much to"
ii o v’l o the field of science education because of the repetitive nature
. of this part to'previous studies in the literature; This part |
could have been left completely’ out without removing anything
' from the purpose of assessing children X} concepts as indicated
SO in/the title &£ :the article.. ' '
o - S Rt T ' . . .

. A . . . BRI . . PN oL . -

[

_ v .The majority of the paper- was devoted to an assessment of the -
e — notions of Earth concept held by the second—grﬁders. The detailed
| ;;- deécription of tHe” procedure used to determine the concept notions
@vweld by" the children was’ extremely interesting and complete.__It
_ 8 refined to such an extent that there could be little doubt
R about its valid{ty. The follow-up questions and visuals used to

Q( ﬁetermine whether certain children held egocentric points of view
; : ’ v Al- or’ redlly were operating conceptually were very logical and speci—
N ' . fic. TE—'ahildren were forced to indicate their concept.level
:f'lf .. with little doubt about the way in which they were thinking to

. arrive/?t the answers., . : . .

. A,‘ :
. ’

_ e research design used to determine the effect of instruction
;: the Earth c\vcept held by the. second-graders was a\gropriate'
o to the type of study. Variables appeared to be controlled ade—“'
T quately. Howeve%§ it was not clear wheth T ¢he 60 children in tge

. Q_ - “} » v 3 . ) . “
) Y _..': u;;T';,——ef a’ff . - Ej:; o R e '-., .
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two classes chosen for the study were randomly placed into the two
study groups or whether the two "classes" were'randomly_placed
(intact) into one or the other group at random. If the children
were randomly sampled and each had an equal chance of being in
either group, then the sampling procedure was appropriate.

The written report for this paper was adequate in its content and
format. -The details of the refinement of the interview procedure
'were excellent Explanations of why the proc*?ure was developed
as it was were included, whith made the written portion very easy

to follow, One thing that may have been helpful would have been

ca

a flow chart to show’ how the interview progressed from one question

. to another depending upon the child's response
The paper suggested numerous areas for future research or approaches
which appeared to be appropriate to ‘the present study. One issue

-

suggested was that it is important to determine the readiness of the
child toward elementary'school science. .1t would be helpful to
.determine in advance the notion level that would be developed in a
child through given 1earning experiencesi Correlasion of a child’'s

: notidn level with his cognitive developmental level in related 1
fields would be interesting. A study of how different instructional
.schemes may influence children holding different notions would prove
valuable.‘_
In conclusion, the assessmen’\procedure developed in this paper teQ
determine the Earth concept notion held by second-graders appears
to be an excelient procedure to be-used to determine the level of
fconcepts held by children in ‘other areas of elementary science.
The assd‘sment procedure could be uséd with children ,when studies-
. are. condicted- in which the level of cdncept development must be

* determined, . . : ' = '//’
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o Shrigley, Robert L. '"Credibility of the’Elementary'Science Methods
C Course Instructor as Perceived by Students: A Model for Attitude

) Modification."  Journal of Research in Science Teaching; 13(5):

< - 449-453, 1976. ..

o Descriptors—-*Attitudes, *Elementary School Sclence‘ *Instruc-
tion; *Student Attitudes; *Teacher Education; *Teacher Atti-
‘tudes; Elementary Education; Educational Research; Science
ﬁcucation, Teaching Models; [Research Reports] o

— &
Expanded Abstract and Analysis Frepared Especially for I.S.E. by
.. Robert. L Steiner, The Ohio -State University

Purpose = - B, S ' _ "'_ C:\’A-

N 'The purpose of the study was to determine those characteristics per-
S ceived by elementary science;::;hgds students as contributing most to
T : b L

_the credibility of an elemen science methods instructi\.

! .

Rationale

Lo
3

“In the learning theory model for. attitude change, the credibility of

the communicator (his expertise and trustworthiness) is of major

. cator, the greater the change in attitude of the™suy cts toward the . e
_attitude reflected by the communicator.. In order to test this model
it is necessatry to know’ what elementary science methods students

S : perceive as a-credible instructor

e Research Design and Procedure
( -

. v ‘\ .
“. . An instrument was developed which consisted of 14 statements considered

representative ‘of credible attributes of an elementary science methods
~ instructor.  The items were designed based on the literature and the

investigator's experience as an elementary science methods instructor.
g Xp ry

Three items relating to the writing and research ability of the TN

instructor were included in the 14 statements The researcher con- '

sidered these three ‘as reflecting qredible_attributes according to ',ﬁgy
‘o 555~, o e S




'
-

the academic community, but hypothesized that students were not as ,

likely to perceive them as credible attributes.

« The instrument was'given to.286 third-vear elementary'education
students from four mid—western teacher preparation institutions'
a land—grant university (n = 152), an urban commuter university v
(n = 68), a teacher's college (n = 50), and a private church-related
college (n = 16).  The instrumentvwag)administered:by the elementary: ‘J

methods instructors-at each of the four institutions.’

Py

A five-point Likert-type response format from "strongly agree' to
"strongly disagree with a midpoint of "uncertainV was used for the
students to reSpond to each of the 14 statementsicghhe ®strongly

agree" and "agree" responses were lumped together during scoring.'

Any statement receiving 70 percent or mbre agreement was considered
J/{ as reflecting a student-perceived‘credible characteristic of elemen-

" tary methods instructors.
o mafe - o B
Although the investigator'considered all lé‘iteuB to rEflect credible

. o characteristics, the 70 percent or greater agree criterion was .

. obtained for only 7.of the 14 items. These characteristics were: ' ;
1) Refers to practical teaching activities in class - B Y g

2)' Has .taught science to children . )
‘3)' Assumed reSponsibility for teaching science content
. 4) Models teabhing modes similar to those proposed for children

Y

5)‘ Assists science professors in~designing science content
' courses

6) Counsels student teachers
7). Assists inservice teachers ‘

[ .
- . . - *+ - . . . .
. . ’

Those items which did not‘meet the 70 percent-agree criterion included:

. . 1
IS - fl
»

"1) Deals with'geheral teacher education topics

~ ,2- Has taught children subjects other than science
o S . ™ N -
o ' k)R ¢ involved in research’ ‘ % oy C T -
. ) . 56 ’ .. ‘ , . 'N -




v .

4) Counsels former students when they become teachers
'S)AMWNsdmmtuwwb '

6) Teaches science to children concurrently with science
methods courses

7) Authors science methods textbooks

' ~
The coefficient alpha index of reliability for the total instrument

.
-

based on 246 student responses was 0.83. |

N

"Interpretations’ ' . _ ‘ oy

4 v ] ’ o ‘ . ' J

The instructor best sulted to produce, positive attitude change should

reflect credible attributes as perceived by the students.' Students

* consider instructors who can draw upon past practical experiences and
who can model various recommended teaching modes as credible:. - Also
instructors who counsel teachers and students and who include some
science : content in their courses .and. assist\{n the development of
uniVersity sciences courses for eleméntary education students are

v

qualities perceived as credible.

- f
¢

science textbook or a science methods book.

ch to the instructor”s credibility, hor -

Havlng_written an elementa

. was not perceived as lending.
~was being involved with resea ch in elementary science methods..

If these students' perceptions of credible instructors generalize to;'
other preservice eleméntary science methods students’ and/or to inser-

. Vice elementary teaébers, then the selection and preparation of

elementary science methods instructors and perhaps elementary science

supervisors could be affected.

" - ABSTRACTOR'S ANALYSIS

It. is gratifying to see'the'continuing research efforts in the atti-
tude domain by Shrigley.,$So much, attitude research in science
education has been of the one-shot variety. ‘Shrigley's research

e:‘

represents a continuing éffort to develop a .better understanding

59



; and theoretical bases for attitude formation and modification in

scienge education. = (

. . . L 3
The brief article c1ear1y presents a desf;;ption and the results 0 f

' 'Shrigley s research effort. As with any study and report, there ‘are. \ QP

N
i

‘ some comments, criticisms, and suggestions which can be made, which—

~ had they been incorporated into the report-—could have improved the
N
- article.’

v . A/ o . o,
‘_The title of the article is broader than the\scope of the study and
is somewhat misleading. The study dealt witﬁ the credibility of the
'L elementary science methods instructor as’ perceived by students.
Although communicator credibilitx is central to the learning theory
approach to attitude ‘modification, attitude change was not addressed
- "in- the study and the part of the title, "A Model for Attitude Modifi-
‘\\\ cation," gives the impressioﬁﬁthatighe.study‘dealt'with an attitude
' modification based on instructor’credibility. |

w

.
’

In addition,_one'of the listed asSumptions,anumber five,  "The more .

S

credible instructor will have a pggitive attitudinal . effect on
students .through verbal persuasion“ is relevant to an attitude modi-
study since this Q;;'in no yay,pedes§axy or cricicahito the study
‘ T !
. The data for the students at the four institutions were combﬂned for .
repotrting. It would have been informative and useful to ha&i had
the results from each of the iuftitutions alsolreported. Since the
numbe? of students at one institution was so large’ (152 out.of a total
sample of 286), the total students perception ‘could. have been highly
influenced by the students of~thefone instructoq; ‘The credible attri-
) <butes could have been prédominantly those. perceived by the students
< . at the one institution. If the results at all four institutions were'”
| 'similar, it. would be a stronger argument that the credible attributes
were cotmon for the four instruc,tors. '

Q\ ’ g ‘ ‘
o :

The questionnaire of 14 credible attributes appeared to be fairly

< ' comprehensive, although there is one aspect which appears to be _ .

fication study but is pot 4 dEEQESary assumption of the reported 3 . -



S o ,
missing: tHat which relates to the instructor's knowledgevand compe-
tence in science. This‘hight be implicit in some pf the otler state-
ments or assumed to be automatic for any science methods instructor,’

\ ‘ but it might have beeh informative to have: included a statement deal-
ing with the. instructor s science preparation. ) : %‘ ' '

2

There are some other personal aSpects such as dress, appearance and
’ non-verbal attributes which could‘also contribute to instructor cred--

* ibility which were not considered in the study ., (Aronson, 1972):

S ¥ ) , o
Finally Shrigley in his recommendations suggests that "This study
. seems. to encourage a closer’ examination of the learning theory
approach as a model for modifying the attitud%s of elemen?gry
teachers toward science. Knowing what, students consider as .a
credible instructor is obviously important for attitudinal modifi— :

. o cation using the learning‘model, but from the current study igldoes ‘
T ' -not_necessarily’follow hat closer examination of the learning theory

. model is warranted.

The ahowe.comments'should not'bevinterpreted-to detract from the_h
importance and validity of the feported research. Shrigiey's goal
""to bulld attitude research on-a theoretical basis is commendable
, ahd'necessary."Ihe current study, contributes to that goal.

. 2

.

,Aronson,~ﬁllidt."4he SocialpAnimal; New York: - Viking_Press, 1972,

«
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Tamir Pinchas. YFactors Which Influence Student Achievement in High-
‘ . School Biologyﬂ'&pournal of Research in Science Teaching, 13(6):
v - - 539-545, 1976. . ¢ ,
- o Descriptors--*Biological Sciences; *Curriculum, *Educational
T é!f%”_;“' Research; *Instruction; Science Course Improvement Project; -
S

i Sclence Education; Secondary Education' *Secondary School
ScienCe : : . o g
Csetemce T T T
; dpAhnﬂract and Analysis Prepared Especially for *I.S.E.. by
5am'G Holliday and Judith A. Threadgillp The University of

-

<

IﬂeLpurposes of Dr. Tamir's research were: (l) to compare the effects
'“of a four-year Biological Sciences Curriculum Study (BSCS) program and
as non—BSCS program on students' achievement, (2) to ‘evaluate poss1ble
interactive effects betweenftwo teacher groups (BSCS supporters and

non-BSCS supporters).and two student groups (BSCS participants'and

non-BSCS participants), and (3) to investigateypossible'interactive
effects .among such independent variables as the type of school, the
- sex of students, and student achievement on* specific biological

'topics. . - ' .

{g : | S / N
L ' Rationalﬁ o . - ) |

Previous studies comparing students' achievement scores between BSCS
curriculum programs and so-called conventional textbook—centered
v programs”have, in most cases, ﬂEvealed few or no significant differ-
— " ences between the evaluated programs. lamir reasoned that'most of
these previous studies evaluated relatively short-term curriculum
programs..~ Second, he'hypbthesized that some high'school teachers
taught the inquiry-oriented. BSCS curriculum using contrary tradi-
tional expository methods, a practice of questionable value to stu-
- dents studying from a BSCS textbook. On the other hand, BSCS

supporters using BSCS materials were more likely teaching students

S . 1n the manner consistent with the. approach designed by BSCS curric-

. ulum developersh e - . o e /; T Ve

."‘ . ! . ] 5 ,,' N —y & . . L iy
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Conditions in Israel particularly lent'themselves to evaluating BSCS
‘and non-BSCS curriculums. . First, about half gf the country s high
‘schools offered a four-year BSC! urse (using BSCS Yellow Version o
and the BSCS Second Course) while other students were educated using
X a four-year non—BSCS\biology course. Second, both courses were
officially accredited and served as a‘prereauisite for admission
into institutions of higher education. Third the available biology

teachers did not differ either in their educational prepa%ation or

in other qualifications. ) :~_, : T
\ - N - | | } V . . | “. ‘ . . / .

Research Design fand Procedure - “Z‘ . o \

v A stratified random sample of 989 twelfth—grade students was drawn
, uﬂﬁﬁ; from 48 Israeli high schools of threé types (city academic, rural—
kibbutz and agri ulture) offering a four-year bifology program

5terminating in fan external matriculation examination. About half

7

»

" of these students (BSCS group) were usiqg the Israeli adaptation of
the BSCS program>which followed the Yellow Version in grades 9-11

~and the Second Courselflnteraction of Egperiments and Ideas in the

twelfth grade. The other half of the sample (non-BSCS group5 was.
’ﬁ\\\ : °'l following a different biology ‘program. The 50 teachers instructing
o the 989 students were administered the Blankenship: Attitude
Inventory. This teacher inventory was previously validated twice
by - Blankensﬂip and once by Kochendorfer. In the present study, the o

results were used to identify supporters and non—supporters of the

BSCS approaches.

A 30-item multiple—choice achievement test was developed to assess

=”f~7 P ;” all students' comprehens1on of biological information c°ntained in
B both the BSCS and non-BSCS curricula. A static-group comparison

(non—equivalent posttest only), pre—experime:tal design was employed

. by Tamir.A These common-content. items were validated by a matricula—
" tion test committee and- 10 twelfthégrade biology teachers who did
not participate in the study. The items Were categorized using six
W“cconceptual topics and three cognitive levels of Bloom's taxonomy '

~ and then presented to pilOt students not ; involved in the sfudy




, >
-sample. Items falling below a point—biserial index of 0.3 were noF
%,

. used in the study. .. . ' S e

. .
' . -,

LY

! - o

' Findings N ~ .
. ’ . | . o
, | BSCS‘studentS~substa tially outperformed non—BSCSistudents on the |
" achievement test. I addition, students of BSCS-supporting teachers
outperformed students taught by BSCS nonsupporting teachers. When
interactive erects of the two student groups with the two teacher h/ I
groups.weée considered, the ranking was as follows: BSCSvstudenzé. R
.of BSCS. supporters received the highestcscores, BSCS students of o
nonsupporters were'second, non-BSCS students of.nonsupporters were
third,'and non-BSCS students of supporters ranked lowest."The.v
- kibbutz student results, in particular, suggested that teachers
| who were nonsupporters ofnthe BSCS‘approachdyet.used'BSCS curric- P
: ulum materials, i fact, taught studentsvbho scored much lower than
f/ o o ' those teacher :who agreed'with'the BSCS philosophy and also used v
| ‘BSCS materials. Flnallf, most girls achieved as well as or better
‘than hoys, except_for‘those gif€ls enrolled in agricultunal’schools.»~ Vs

-

5 v _3

~

S Enterpretations
Dr. Tamir concluded that the BSCS curriculum appears to“be'superior / Y,
to the non-BSCS curriculum used in Israel These most important | '
findings were in fu11 agreement with another similar study evaluat—
: i "ing staeli students at the end of the-tenth grade. Students in" ,
C . ."I'> - ricultural schools,lespecially girls,.were found to be an excep=-' '
o . ‘tion. Furthermore,?the_kind of thelcurriculum,EZdlteachersf atti- »-
—  tudfs toward. the-adopted durricular.approach constifuted two '
'important variables in terms of\ student outcomes on achie%ement test.
. However, the nature of the curriculum was found t8 be more decisive.
.In conclusion, "studying a BSCS program from a BSCS—supporting
teacher‘a w;lxld yield the highest leve];,/ of achievement:. Another
. important implication’of this_study 1s the'need to ascertainfthat

f




R
Ay
7

' the shorter term studies may .be due to the fact that four years are

l'qzare the-more significant results of the present study: One of the .

fcontributions of. the present study was the introduction of the

A Y

teachers understand and support the rationale that guides the'program

they teach." . . ;

AEEE ¥ ABSTRACTOR'S ANALYSIS ., = - :

“ i l i-
s ' . . - . Lo )

The present study 1is an extension of Drs. Tamir and Jungwirth's l975
study, evaluating the feasibility of using the Israeli BSCS adaptation

. program with tenth grade students. THe 1975 stud correctly suggestied
. € y

that achievement in high school biology is not unidimensional and that!

, different students reach different levels of achievement with differ-
ent measures. More specifically, the city academic and kibbutz school
students using BSCS mater1als outperformed those other students usﬂqg

non-BSCS curr1culums The BSCS program appeared to be less adequate
for those students who were. of non—Eurgpean descent and who were - ,,:E:’
nrolled in, agricultural schooks. , - »

3

Tamir s .BSCS vs. non-BSCS studies constitute quality descr{ptive

research of the decision-oriented type.‘ Few other research studies

’
"in science. education have used the quality of methodology employed

by Tamir. Such’ excellent work provides curriculum designers with ..

useful information- about BSCs programs undér specific ‘conditions,

Onecsuch condition is the length of the program. - The present study IO .

‘ compared four year BSCS and non—BSCS programs, ostensibly because - "/

previous“comparative studies of shorter duration resulted in few

significant differences. ' However, the less signiflcant results of

requireg for the program to have any Qbservable effect on studegt--
perfofmanck. The result of these studies may thenbe more'appli- g

cable'to.situationé\¥here programs are necessarily briefer than .-

'variable of teacher preference. ,Since the shorter term’ studies

have not considered this variable, it would have been especially

interesting had - Tamir included ninth or tenth graders in “this

. :tudy, as he has done in the past. "' o '



A second condition is the particular locality from which studentSIWere
selected._ It is the reader' s,responsibility to exe e caution in '
generalizing b;yondAe described raeli situation!sn interpreting )
o ‘such statements as: (1) "Théy (tHe study findings) ‘show that regard—
less oflother benefits which may_ac:;ue as a result of studying BSCS-
_type btplogy,'as'far 4s content learning is concerned,:the*BSCS‘
curriculum appears to be superior.” (2)‘"Students of B&CSl eacher)
'supporters achievdd best"”and (3) "The BSCS curriculum app:::e&\t
A of fer few advantages for agricultufral SGhQ°1 students.' The reader - - )
" should realize that this study-type is ex post facto and not é“peri—

. mental Dr. Fred N. Kerlinger, commenting on sucﬁ research in his

. 1973 book, Foundations of Behavioral Research, states that "In ex post
fac o:researché.direct'contrgl is not possible: neither e;peéimental' ._‘;
manSpulation nor random assignment can be used by the researcherl"

» Kerlinger al\g makes it clear that- causal or functional relation; “
- ships c¢an not be concluded about such investigated variables as type
- of curriéulum and. studed\\hchievement test scores.- Consequently, it
may be fallacious to assume that éhe Israeli BSCS program is superior

_ _ ,to their non~BSCS" CUrriculum as evidenced by a comparative analysis . -,

o , ‘UT achievement test scores from the two sample populations. There

R ~ exist many rival ypotheses for such apparent differences._ Namely,

| in thisﬁstuay it isjpreasonable °to suggest that those/Israeli school
districts selecting the BSCS curficulum teach children and employ
teachers posses_ing characteristics different from those other ;f &

‘school districts using a non-BSCS curr1culum.

;An’important concern in any curriculum evaluation study is the
validity of the, dependent variable measure. Tamir has. chosen a
_ ] content validation method using an‘adequate number of competent
o’ o judges. - Space 1imitations of the Journal of Research in Science
? o Teachfn likely prevented him from more completely-describing the

" ‘development of his instrument; We personally disagree with the

v psychometric technique of eliminating all test", items falling below
QL, , . any point-biserial index. Such procedures can reduce the validity
of a criterion-reference measure. ' In addition, Jore recent‘techf

- . nioues for evaluating_curriculums are briefly described by Popham"

14




’
in his req$nt qrticle in Educational Researcher (December 1978) and

.
"~

3

are clearly applicable to evaluation efforts in the future\ However,

Toe

such recent dévelopmenps should not detract from the ‘value of’%he
present study. In fact, there exist very few curricmhnnﬁyaluation

- stpdies in science education today that can compete with the Tamir k/~) oo

4

seffort. L T a

% : .

In conclusion, Tamir .S, findings prowige an excellent theoretical

-

o bases for "experimentally" evaluating the apparent mer;ts of the . -
BSCS curriculum and for/adm1nistrat1ve1yaadapting the curriculum '
under conditions similar to those described by Tamir,' ,

)
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