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‘Scilerftific Attitudes.” Science Education 60(2):14?—1?2,'19?6.
+  Abstracted by ROBERT L. SHRIGLEY. + 4 « , « « « a « « » « 3

. . ~ L
i— Rozlow, MQLJames and Marshall A. Nay. "An Approach to Measuring

Munby, A. H., R. J. Kitto, and R, J. Wilson. '"Val ing Constructs :
! " in Science Educatidn Research: The Construct 'View of Science'.”
~Science Education 60(1):313-321, July-Sept.,1976. ’
4 . Ahst;gyted by RODNEY L. DORAH. B

ATTITUDE STQDI S T T T &
Novick, Shimshon and Dina Duvdvani. "The Scientific Attitudes .of
Tenth-Grade Students in Israel, as Measured by .the Scientific
~ Attitude Inventory " School Science and Mathematics 76(1):9-
14,1976, '
Abstracted by MICHAEL SZAEQ. . T+ &
Osborne, Roger "Using Student Attitudes ‘to Modify Instruction in
' Physics." Journal of Research in Science Teaching 13(§):525-
. , 531,1976.
L . Abstracted by MARVIN BRATT. + + « « « « « » » o'se o « o » 31

.’ " Shrigley, R, L. "The Function of Professional Reinforcement -in
. Supporting a More Positive Attitude of Elementary Tegchers
-y Toward Science.”" Journal of Research in Sc1ence Teachigg
. 14(4):317-322,1977.
a0 _Abstracted by" CHESTER E. RADN. « 4o ¢ v % o o o o o o « «, 936

: 1 ACHiEVEMENT - - - = - - - - - - - - . & - “ = - - . - - - o' - - - 45

0 Bennett, Roy M. "Effects of Previous High School Programs on
. Achievement in College Biology.” Journal of College Science
. _«  Teaching 4(4):242-244,1975.. . .
Y. Abstracted by N. JEAN ENOCHS. . + « + . 4 v 4 o o o « o +3 47
%‘, Hedgea, Larry V. and Kenneth®Majer. "Prerequisite Courses as ° : \
U Predictors of -Achievement in the Natural Sciences.”" Office “
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NOTES FROM THE EDLTORS _

i+ . Wich this iSSUe;of INVESTIGATIONS IN SCIENCE EDUCﬁTIOﬁ (Volume 5, < f

qissue'z),‘we welcoﬁe;cwq new members to the Advisory Board: Willard J.
Jaeobson, who is an ‘r'.'._RIC-SMEAC dppointee, and Livingston “S. Schneider,

‘; RARST appoipcee. ﬁé aisg.wan; co‘cpank the two persons retig;ng from
tﬁé Advisory Board; David Butts and éénngth Jacknicke, for tﬂe;r as%iifjﬁge

!
during the past several years.

t

Issue 2 of Volume 5 contains Eight studies clustered in three areas:
* " ”

. instrument development, attitudes, and achi;veméné. It also cbntains
a fé9ponaé‘from anbindividual whose study was critiqued in & previous
issue of I.5.E.(Volume 3, Issue 1). We are pleased that‘ authors are
re3pon&ing to'ou; bff;r to allow them to reply to questions, requests
for clarification, or erfcicisms Faisei g; 1.8.E, abstractor$. qb-hope

the dialogué will continue. a . . -

-

3

Patricia E. Blosser
Editor I

_> . Robert L. Steirer
' Associate Editor

f+-'
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Kozlow, M. James and Marshall A. Nay. ™An Approach to %easuring
. Scientific Attitudes.” Science Fducation, b0(2):147-172, 1976. *.
. Descriptors-~*Attftudes; *Attitude Tests; Educational "
Research; Evaluation; Scilence Education° Secondary Education; '
*Secondary School Science; *Scientific Attitndesg.*Test '
Construction . . .

Expanded Abstract and Analysis Prepared Especilally for I.S.E. by , . .
Robert L. Shrigley, The Pennsylvania State University, <" N T

The purpose of this study was.to design and field—test a two~part -
”“instrumeﬁt having cognitive and affective components that would & '

measure scientific attitudes. ) o oo

~ . -

Ratiotiale ' . - ’ . . ”, . _ BRI

L

The eteps to designing the instrument were:

Y . " . M . . v -
1, Keview and cite the‘shof;eoﬁingg of five instrumentss £

. LA Test on Understanding Science ‘ T ‘ .; .
: ) B) Attitudes Toward Science and Soientific Capeers
- " C) Projective Test of Atticudes
- D) Sclence Support 'Scale . . ¢ M .
\' . F) 'An Inventory of Scientifie Atfitudes ’ T
. } . 2. Citing the difficulcy other researeners had aﬁpiying th; e o
* T : Krathwohl taxonomy of affecflve objectives‘io the natural ;

} { : sciences, the authors "éhose instead the Nhy-Crocker nPdel.
' From the 65 affective attributes of scientists included in
the th—Crocker inventory, the authors’ chose . eight scienti- )
‘ . Y fic attributes for their inscrument. 1).criticdl-mindedness-
vo» 2) suspended judgment; 3) respect for. evidence; 4) homesty;.,
' 'é " 8) objectivity; 6) willingness to chdnge: opinions; 7) open— ‘ .,
. ’ | windedness; and 8) questioning deeitude.’ 1 - -

Ty : “ '? ' i T e : T,
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3. Design the Tesn of Sclentific Attitude (TOSA) on ‘the three
diansions of attitude suggested by Rokeach-(cognition,
_affection [intent] and behavior [action]). .

-

) 3 Ky Cbgnitibn- ‘tests the students' understanding of the

. manner in which scientisfs manifest the.
scientific attisudyg (resulting in the 20-
statement Cognitive Component Subt&st-CCS)

r
|
|
-

R
|
|

» . ) Intent' tests the students' tendency to approve or dis-
. . . approve specific courses of action representing
A . elements of the scientific. attitude (resulting
S, in the 20-statement Intent Component Subtest-
ICS) . . i
{ ) C)| Action: represents the demonstrative behavior of stu-

dents in the classroom implying a Scientific
‘attitude (with each student te, be judged by
science teagchers on a four-point schle)

.

"4°“xﬁ fnultiple choice format providing the student th four

A

courses of action was chosen for TOSA after documenting weak-
nebses in Thurstone's equal-appearing interva;, Likert s .
summated rating, and Osgocdis semantdc differential tech-

niques. . . .

.. . . . . yi

ggocedures. . . < \ : , s : 1
UsinafPhasés I and III of Engman's four-phase model for education31
planning, the authors wrote one gederal and four or’ five speoific
behavioral. objectives for each of the eight Nay and Crocker “scientific
attributes.* The ijectives were sub?itted to judge§ who ratbd each .
of them on a 0-2 dcale of releYance. As a result therinitial list of
object ives was re&uced to less than half. Openmindedness was sub-

* gumed dnder objectivity and the questioning attitude was subsumed

[

under critichlwmindedness, réducing the eight original categﬁries .

of acientific attriﬁutes by two. ,
4 » . . . G t

-Twenty-eight mnltiple chdice 1tems representing the six,categbries

were then constructed.and field-tested. As & result of a pilbt sfudy,
. - e

some of the ZB-items weze revised‘and 12 ‘mew ones added to complete
TOSA 20 items each ‘for CCS and ICS. A panel of judges reacted to

%

the keyed response for’ aacp test ‘item.
4

-y




Nhe? the instrument was administered to 307 secondary school physics t
and chemistry students the meaﬁs'in: TOSA, CCS and ICS were 52.4, '
52.8 ﬂnd 52.2 perqent, respectively, and the standard deviations

were 10. 3 13.9 and, 12 5. . , ) .

.
- . ' . - t
. . o . .

-I%em Anazyszs. None oﬁ the alternatives'ou the 39-multiple choice

itana (item 20 was dropped due to a misprint) was ignored by all »
students, but seven of the 156 distractors accounted for less than -

3 percent of the responses. Twelve of the 40 items werd outside the #
deaired +25-.75 difficulcy range. Two  of the 39 items fe11 well below

the desired .30 on the biserial correlations.'

- ! K h

L] > >

Reliabilitg The correlatiof coefficient between cCS and ICS was .23,
well’ below the ".40 odd-even, split-half correlation of TOSA, dmplying
_that the subtests were mpasuring different entities. Testing for homo~
geneity, the KR-20 ¢ fficients'for TOSA, CCA and ICS were .55, .45,

ahd .39, respectively. Testiné for instrument stabilit?, TOSA was
administered to 105 students during a threedweek,ﬁteat-retest‘plan. )

The correiation coefficiente for TOSA, €CS and IQ§ were .71, .68, and .
.64, respectively. The correlation coefficlents for TOSA; CCS and ICS
with reading as indicated in the scores of 24§,sthdents on the Sequén— ‘

and attitude sca{es for physics and chemistry students.-
) ) . Ty ‘
Validity. Content validity was assuméﬁ as ‘a result of the juror ixvolve-
ment and“the rigor‘xs procedure whereby c.éntent: was selected fé*r TO
Structural validity was examined through factor analysis with 35 of.th.
39 items loading on nine factors._ The factor analysis provided reason—
-able support for TOSA’ s six classifioations of scientifi& attitudes '\_ .
ag, originally categorized by*the agthora. *- . ¢ b T

- !

-

As a means of establishing exter al validicy of TOSA, three science
teachera were asked to raE{*the scientific attitude of/ their students
(the n = 151 of, total 307) 07 /a four-point scale. The correlations of

L]

-

Wf




. teacher %atings. with student scores on TOSA, CCS qn? ICS wvere not only
.. low, .but inconsistent from teacher to teacher. As a result, the

. authors discarded teacher ratings qﬁ a procedu¥e for establishing
. L @'

. * éxternal validirrj/ of their attitude i‘%}strument.‘

-l 0 ’ . . L0 A

e

+ . dotiqn Component. By asking teachers to rgte the scient:Lfic attitude

+ - .of studénts, ehe authors attempted to satisfy'the action component af .

the attitude concept .

Because the correlations between feacher ratings

g
* "and student scores werf low,. the audhors suggest that action is not only

, dependent on a prestated attitude, but also the ‘situation. .

L4 @b ! . ’ ’ ' . * ] hd
Conelusions. . ’ -

] .
rQ - - ' oa

‘1. The factor analysis supported the author's rationale for dividing .
'dﬂ . the test items into CCS and ICS and also their classification on
the basis of behavioral definitions of the attitudes.”

v
- . L3 .,
-

2. CéS_(cognitive) and ICS (intent) are not measuring the same char-

" ‘acteristics. . . < . RN
. . * 3

3. Understanding the attridutds of éhe scientists wil]l probably not .

eusure that students will demonstrate thdse characteristics.

4. Using the analysis data, test items should be modi}ied and

(' " {nstyument lengthenedgl

I
. . L

6, -
5. The ‘action component of attitude needs more attesition.

- * -

‘;6. The -generalizadildcy shoulyl be broadened by submitting the instru-*
' ments to a wider population of students. , ' - \N\ -
’ . G .‘ - . ’

- ' -

" _ ABSTRACTQR’S ANALYSIS ) - -
. N A 1 ‘. . ) . ',. 4 .
.. 1. T0SA is obviously evelopmental and ‘the authors were adequately

modest in their appraisal of their professional accomplishments.
. . v »

_2."When compared with other instruments measuring scientific atti—

B tude, the authors’ major conﬁgibutions were an instrument.

v .
» . .
.

. . : - e
. o - ) :l.U - -
. .
¥
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~ tude and behavior.

-

~ .
+
. . . ' *

Q) ¥th 2 more figorous step-by-step rationale, (2) with a

t ~unique multiple choice formaf,‘aed (3) representing science

~ glassroom situationstand expertences,’ ’

3. The authors Qecognized the importance of the action component of -
the attitude concept, a facet of attityde research in science
education which is usually ignored. The authors confirmed a B
finding so common in attitude reseirch, The literature is strewn

-

" with studies that seem to &Epy a strong relationship between atti-

~ Fishbein 2and Ajzen (1975) may have come to grips with this problem. . .
They question the assumption that there 1s a one-to-one relation-

ship between attitude and behavior, the former r entiﬁg the

stimulus aﬁd‘fhe latter a respoﬁse. Instead of a
tﬁey offer the alternative that there is a probabl istic relation-
ship. ' ' '
k Becaﬁse of situational factors, or %hﬁt Fishbein and Ajzen call -
subjective norms (pressure from significant referents),sa subject
) whoae attitude 1is. positive would respond positively to many, but
_not necessarily all, manifestations of a partitular psychological

object. ) o, ' !
o - N ‘ le;h; ) e
For this rea%on Fishbein and Ajzen-suggest that ‘behavior cannot

be measured by a single observation but taﬁﬁer by repeated
observations. szlow and Nay dé not repert the exact procedure-

expected of the teachers when they rated &he scientific ‘behavior L//*—HH

of the atudentg’

- Y
- -

.
-

4, Central to the authors’ rationale was the develoﬁment'bf an
instrument centered around situations created in the sfudqnts . ‘ T
.science classroom. And this is probably aworthy objective. Sq .
r their decision to reject the Oegood semantic differentie¥ atti~ ‘ ‘ 5
tude measuring tecpnique with its uniqué bipolar adjectives . " *
format (e.g.: good-bad) was probably‘juseified.




- \ )
. The abstractor suggests that the Likert format with an equal

v
3¢

» DN R . 1(‘) . . F
. s ., i i . . .

- - N 1

Ihe:authors rejected the .Thurstone format on the basis that*

unidimensionality is assumed arid their goal was’ an instrument

- L] . .

representing many dimensions in the affective*domain Even

more questionable may gave been 'l'hurstone s time—consuming "and '

jur}'-biased validation procedures for, detemining the negative-'
?ositive intensity of attitude statements (Hovland and Sherif,‘

1952).
ably a less- sophistieated jury procedure, it 15 possibdle that -

L
Alth?ugh the authors of TOSA used a different, and. probr

their system ‘for deterﬁI"ing the "best" .answer for each multiple
choice item has a jury-biased ptodlem not unlike that of thé
Thurstone technique. . . ) .

Py v
.

[

- ‘

The authors reje;ted“the Likert procedure because of the response )
biased tendency in their testing formats™ The abstrﬁctoi‘ recog-~
nizes the response bias. in non:multiple choice testiné format
(Oppenheim, 1966), but the soeio—psyEﬁ'j.ogic,al literature of the
last Etwo decades fails to recognize it’as a major concern in

attitude tes::ing. e . . T .

. ’ ¥ L e 3
. The multiple ehoiee format chosen for TOSA by the authors ignores
.attitude intensity. In responding to each o{the 40 statements,
stude’pts could choose either the correct alternative or one ‘of the
three incorrect alternatives. There was_‘&b way a student could
tegister intensity of at"titude on each statement as is the case
n Thurstone'’s ll-point, Osgood's 7-point, “and Likert s S—point
‘:ositive-qegative oontinuum. o

number of nagative and’ positive @tatements sequeneed randomly

. probably has less handicaps as an attitude measuring seale,

' especialily ICS, than the multiple choice format. . T .

2
-

TThe statements on IC§ seem to be the application of standdrd | .
.operating procedures of‘ the sciedn”t‘ific community within the milieu
Bf the seienee elassroom, thus they might be considered cognitive,’
even factual in nature. 2 one of Edward's (195?) 14 criteria °
for judging the validity M

!
;g;attf%ude statement'1s that they pe_

-

nonfactual.,'\‘ o %‘ g B . S
. 2 . , ) - .

— N
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Although the authors" correlation of scores on ICS aud CCS resulted ‘
in a low coefficient of .23 implying that .ICS may not be highly cogni-
tive, many of the 1cs statements seem to lack che like-dislike poIarity
(Zimdardo’ dnd Ebbesen, 1969), that emotionally-charged characteristic

of att:lcudes (Triandis, 1971); or the evaluative component that separates
t.he concepiﬂﬁ attitude from other related psychological phenomena
(?is‘hbein and Ajzen, "1975). . ;

-

*
N " .. *

« ,The adstractor ';'suggests that a e;I.ose examination 'of other inStruments
~ gaid to measure scientific attitude, even those designed around a
,]:..:_lkert format, seem to lack some of ‘the characteristics of ettitv.:de ‘ W

. as ‘defined’abov're. 'fhérefqre, a more fund’amental question is invelved.
_ Science educators should consider ‘the possibility that a scientific
et.t:ltu‘de roo.ted firmly in those-attridutes of ,t:he sclentist may ‘be
inherently more cognitive than the concept of attit&de as defined by
the social psychologist. Even a .favorable oL unfavorableittitugle
toward .the subject of science, the learning of science or the ‘teach-
ing of science may. not be the same concept nor might it have a signifi-
‘cant relationship with the scientific’attitude as it vas defined in
-this gtudy. } ] . \ Co

. Thetefote, until the concepts, scientific attitude and attitude, are o
found to be. closely related suggesting “that su)/ins’truments a2s IOSA T -

be designed from a rationale compatible with the findings of the
social [.’:sychologist, sclence educators have to suspend any judgment

of the authors unconventlonal multiple choice fomat and the; seeming ‘§
cognitive nature of\ I¢S. . . " :
) . . - -
- > ‘ * ! 4 T, :
. f - \.-,--g
. . |
\ ’ o
! ! . N
v ---"."" .
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- Mguby, A. H.; R J.'Kitto; and R. J. Wilson. "Validaing Constructs

" ‘This study was based on conclusions from several reviewd of ,science

- Research Design-and Procedure

A

_This study had two purposes: Q 2 ) -

' coherent conceptnal or theoretical framework.

[l L 3 ) ;

L) lll

in Science. Education Research: The Construct ew of Science

Science Education, 60(3): :313-321, July-Sept., 1976.
Descriptors—-Authoritarianism Dogmatism; *Educational Research°
*Evaluation; *Mode 1s; *Research Methodology; *Science Education;
Test Validity, *Validity ,

Expanded.Abstract and Analysis Prepared Especially for 1I.S.E. by

- Rodney ‘L. Doran, State University of New York .at Buffalo.

. ‘ R T

-“ [ ("' ° ) - ’ ’ ' . . N o ]

L]
.

(1) to demonstrate a "methodology-for validating instruments
employéd in science education\research" and',

(2) ‘toprovide "empirical support to the conceptual linkage
- etween the philosophical view of science and the intel-
lectual variables, dogmatism and authoritarianism.

4

Rationale = . ) ' ' "
Ll - - - !

L4 -

education research that’ (1) many studies rely on author-constructed
instruments whose validity and reliabilicy has been established only

- cursorily, if at all, and’(2) much research is conducted without a

. ‘ . : !
This research was an'attempt to demons;rate that theoretically-based,
psychometrically sqund validation methodologies can be used. The
iﬁbtrument to be empirically validated was a nlassroom observation' - .
system developed by one of the investigators in his doctoral disser-
tation. (Munby, 19?35 : ’_ ' '

v , ) .

The multitrait-multimethod model of €ampbell and Fiske (1959) was used -
to, guide the selection of instruments and the formulation of hypbthesés.
' m, ' L

> I 15 .




The £0llowing figure displays the written and observation type instru- ;
wents that separatély assessed the construct in question—"View of ’ Ty
Science,”.a convergent construct—-"KnthoritarianiSm;" and 5 divergent l
construct——"Performance Anxiety. Convergent .measures are thaose

. deemed to have a "defired conceptual coherence" with the trait in . : Y

- question. Similarly, divergent measures are those that are "concep-

tually understood to have no relationship” to traits A and B.

S BEENE S :

L 8
. e CANSTRUCT .
Method ' A Vewof - B Authori- C Performance
. Science ' tarianism aniecY‘
' (convergent’) divergent)
Y " — —— — — — o — N G —— g o — [ N ——— — . — — — —— — —
. ~ Observation 1 Munby 3 Flanders 5 Behavioral “ e
' . System .+, System , Checklist
————-—;-—_—___—q—————.n ——————————— t*-—:—-‘——
Written' 2 Nature, of 4 California-F 6 PRCS © |
T Science " Dogmatism - D
( Scale (NOSS) Doghatism - E .
e ' T '
- . n . . e . ‘ B
. The NOSS was chosen because it had "philosophical bases similar to .
s that of the Munby system” and therefore was deemed to measure the l

same trait, using a different method. Throﬁgh an analysis of the
‘ realism—instrumental framework of the Hunby system, it appeared that s
realism reflects "authoritarlan and dogmatic view about truth and
about science. Thus, the convergent observation method chosen was,
the Flanders interaction analysis system in which low IID ratios are

s "associated with dogmatic and authoritarian teachlng styles."

-

The divergent trait selected for use was "perfordance anxiety"—one
’ of the few constructs for which more than one method of teasure was-
' available. This trait can be measumed by.a "written personal repoft
of confidence as a speaker (PRCS) and a timed behavioral checklist
for performance anxiety in speaking. There appeared to be no theo-
_iretical reason for this construct "...to be related to view of
) .‘ science ‘or any other construct chosen for this validation study...." °

b . . < . ’

Nt




Al ‘ .) S ' : ! .
The need_fot,this present study surfaced as there were ", .. three
equally attréctive/ﬁeasures available for'the writtgn ‘assessment
of the convergent trait (California-F, Dogmatism-D, and Dogmafism-
E) . This study was urndertaken to assist: in the selection of an

i instrument for measuging authoritarianism (the convergent trait)

ta

via a written formaun Accordiugly, the ‘following hypotheses vere 5

formdlated: o “ . . ) ’
v : ]

a (L) Scores on the Nature of Sclence Scale would correlate posi~

tively and significantlyﬁyith those on the California—F

Doghatism-D, and Dogmatism-E scales.

3 ‘ (¢)) 'Scores on the PRCS'would not correlate with scores on the
California-¥, Dogmatism=D, ‘and Dogmatism-E scales. -
(3) Random numbers added to the data analysis would show
~ . correlatives similar to those. for PRCS, except that they

* would have near-zero reliability. o

 Té sigplify‘thb administration and scoring of the instruments, a

4

siﬁgle test was ‘developed which ﬁas.composed'of items from the
"written” instruments arranged in random order. Also, tﬁe respon;e

T format for the NOSS and the PRCS. was changed from True-False to a

Likert-type scale (with responses +3, +2, +ly -1, -2, -3) to corze- _

spond with that used in the California-F and,Dogmatigm scales. A v

£ ) R Y

Additionally, a "trait” of random numbers was included in’ the dnaly-
aiau »"Since the divérgent measure performs essentially the same
funetipn, theoretically, as collecting raqdam numhets, it was_
conéidere& potentially useful to amplify the validation model...."

with the random number trait of ...approximately normal disttibu— -
tion, corresponqing_to the scoring minima and ﬁaxima of the real
{nstruments." - ' ‘

—
L

The 154 items of the five written instruments were administered to « ;I~
*168 secondary school teachers of a variety of subject specia]izations.' )




The participants were told that the purpose of the rgéearch:wégfco
validate an instrument, but they were not told the nature of-varia-

bles and instruments. a tas

-
] . o

‘ From the regponse data, scores for the five tests were computed for

each of the participants. DEScripcive test statistice and teliabil-

/// ities (splic-half uith Spearman—Brown correction) Wwere oﬁtained for
p each instrument and correlacion cgefficients among the fivé ﬁcales -
rand the "random number™ trait were calculated. i 1:- o
) ‘ , o -
‘ "Findings . \\Eh_ . .
M -
s -

The following data were the bases for hypothesis tesring'and resultant
- .

conclusions. . !
.-\ woss LF E .. D .PRCS  Random
California-F . .51% e -
DogmatismE .  .42% s, T
Dogmat ism-D .39% .?85 Ik o T ¢
PRCS 04 . .09 S 1% '
I " . , .
Rﬂ‘ndom Nl.lmbel‘ * - 08 - 00 - 06 0'06 - Gzl
* Number of Ltems 29 29 © 40 " 66 7 30 .“f-
. Reliability .67 .84 .83 -0 - .94 .16

L

*Significant at .01 level.’ ¢ . e
The reliabilicies of the instruments obtained in this study fall
within the ranges reported in the literatute. It appears the pooling {
of the items into ore composite test did not unduly affect the charac-
« - - t . ) -
teristics. of these instruments. - - ot ‘ \\

- »

’ -
- * e

The conyergence of rheg‘yieu of scieqce“ congtruct (as measured by the

) NGGS) uith the authoritarian and doggaifffﬁjjijrruct (measuréd by ;7




' . ' . -

. > ‘
D, E, and F scales) was clearly demonstrated by the significant coMre-

‘_lation coefficients among these four va;iables; Accordingly Hypothesis F e ;

1 was accepted, " , .

L]
- I

Similarly, Hypothesis 2 was accepted as the relationships between:the
PRCS and the D, E, and ¥ scales were not significantly different from
- zero. " Also, Hypothesis 3 eas accepted as the relatibnsh@ps of the
.convergent weasures (D, E, and F) withpthe "random uumber" trait were
not aignifieantly different than with the PRCS. '

3

-+

Interpretations .. T N ‘ . I
The authors concluded that the California-F scale was the tios* useful

of the convergent measures, because: (1) it correlated best with

NOSS and (2) correlatééighe least with PRCS. . '

5
- . [
L)

Specifically, based on the evidence described, the authors concluded

that there was support fer the "...thdoretical position that the wiew

of sclence construct converges with authoritarianism and dogmatism,

while it diverges from performance anxiety." Based on these tentative
findings, the investigatgrs will use the California~F scale and con—

duct gthe validacion via the full, model (all six boxes) as butlined ) °

earlier. .

More generally, the adthors'state that this study has "...shown -the
potential usefulness of the Campbell and ?iske.multitrait-multimethod‘ . '
validation model for science education research ahd has illustrateé
the power of this model...." Further, that the "procedures adopted
in this research demonstrate the 1mportance:of proceeding from a
sound. theoretical Eramework and of employing a conceptually sensible
.and rigorous validation methodology. : . -




. . ABSTRACTOR’S ANALYSIS ‘
.. , . T Y S

. .. L ) . .
This study attacked two persistent problems~fo; researchers‘in sclence

.»“‘educafion' ;The report commuriicates clearly the intent,.procedureb and

" . outcomes of the research.’ As this appears to be the first Study of

its kind, the main eqpirical study cited was a doctoralidissertatfon

i

by one of Ehe autnpré.

" " from which this study grew.

%

This doctoral research was apparently the seed

>

-

Ehe major methodological contribution of this study was the use of the

, Campbell and Fiskéﬁmodel'fromxéoéial sclences into.a specific educa~

tion domain.
bell and Fiske model were described in a brief but. sufficient manner.
This applicatign of the model to sciénge educat ¥on :éseagch appé&is

to'be both innovative and aqpropriate.

' 1
L

_The construct "view of sclence" basic to tists study was defined as

representing "a basic philos ic posture toward science and reality.”

The diametrically opposing views "realism," and "instrumentalism as

The
Munby claserom observation system was 1}lustrated via nine statements
" One should consider Nagel's

teservations about over-interpretations of these Stances: -

< N LA

described by Nagel (1961) were the cornerstone of the researeh

consistent with each of these "views.

. . .
It is therefo;§~difficult to edcape the conclusion that when

the two apparently opposing views on the cognitive status of

theories are each stated with some clrcumspection, ea
assimilate jnto its formulations not only thé facts c

&

can ’
cérn~

ing the primary subject matter explored by experlmental

inquiry but alsb the relevant facts concerning the logic and
“procedure of science. In briaf, the opposition between these

views 18 a conflict over preferred modes of speech (p. 152).

H in
1

Apparently, these preferences in the way the process and products of -

sciencing are communicated 1s reflective of one’s philosophical

The relevant dimensions and characteristics of the Camp-.

' belliefs about sciencq.

ﬁhe kQSSz

According to Kimball (1967-68), author of

¥

Philosophicél considerations ‘characterize .thoughtful discus-
8ion of the nature of science, so philosophy majors ht

a

-

o

16
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oF ~ . .
display a&bebter understanding of th& nature of science than-

"

. science majors, (p. 111), - . ;1 .

Lo " . ., . . L.
L . .
. L]

It appears knawledge of”specific terms and language used in discussing
st?tements aBout science.may be a function of academic background
fxis
concern 1is heightened by Kimball’s fifdings that philosophy ma30rs .
aurprisingly did score significantly higher on ;he NOSS' than did

thereby clo ding the aSsessment of one's "view of science.

sclence majors (higher scores indicatipg.greater'agreement with the

m of the nature of’sgience) Responses'to seven items deéscribing
the. "methods of science" were the main source of the overall NOss
“This 1s a°
_ for it would seem reasonable that the one area of skience wich which
the scilentists would be most familiar ds methodoloéy. This raises

. | the question as to whether the NOSS is measuring understanding of

-«

differences, According to Klmball rkable outcome,

nature of science or understanding of. the unique'philosophical inter-
pretations of nature of science’or understandiné of the unique inter=
pretations of certain words and phrases by these schooled in -

philosophy. ' .

The authors listed the nine factnrs of the realist view and, similarly,
+ the nineffactors-for the instrumentalist view as operatipriglized in the
" Munby classroom ohzarvatlon system, which wasn’t used in the scudy

. reported here., The-D, E, and F scales were described as being

/

measures of authoritarianism and dogmatism.

These craits were

-
“

characterized by Rokeach (1960) as associsted with

.:.concrete think—

ing, intolerance "of ambiguity, and premature closure of perceptual
process,
cated as the fourch and fifcth revision. ° Further, they ate
gs Dogmatism and Enthrocentrism scales, respectively. However, no
ilIustrative items were included; rather, psychometric data were

listed for each, e.g. means and reliabilities.
for D Scale was described by Munby et a1 of: a saﬁple of ”English
msjors,“ while 1t was- students of University Cdllege in London,

according to Robinson and Shavetr (19?3)

P
~ : .
17) L L3 " "

1.

» The D and E forms 6f the Rokeach Dogmatism scaleﬂ:;zZ}ndi—
ibed

The reliability data

LrSe




From the Leport it appeared that the-California—F seaIe was devgloped -

S . o B { N

-
- ; N o £

- -

By Rokeach. - HowBVer, it was designed by Adotno and tolleagues (1950} ,

to medsure “...anbisemitism and ethno—eentrism without dentioning

r

pinoricy groups or current politieal-economie issues... " (p. 223) ir_

_'ﬂhe new instrumemg was termed the F sqale, to signify its concern

v.with fmplitit prefase:.st} tendencies..." (p. 224). ’Whieh of the three
foFms of the F-scale was used in this study was nothsiated.-'The Form® . o
78,  Form 60, and Forw 40/45 contained 38, 34, ‘afid 30»i;e%s respeFtively. .
Munby et al. reported 29 items in the California Fbsoale and did not. «

lisr any reliability estimates. - The F—seale as appended 4p*the .Rokeach

-(1960) volume ineluded Just 29 itews, eliminating the itgm "the true

Ame:iean way of life is disappearing so fast that £oree may be neges-
sary to‘preserve it." Further, this- item may have been eanidered as
irreléevant to the Canadian sample. Robinsoa and Shavep (1973) Treported
reliabilities of the F-s %séf as follows: oo ) .

E&I‘.
The reliambility (split half) on.Form 78 over a11 groups wasa‘
.76. Group reliabilities ranged from .56 to. 88, -Egrh 60
-~ had a reliability of .87 over all groups tested with group

. .reliabilities ranging from .81 to .91. Forms 45 and 40 had . . ~—
a ‘relilability of .90 over all groups tested. Individual Sy .
group ‘means varied from -.81 to .9? (b..422) - e . . R
. : ' w g o «

The data in the Munby et a1. report on the F-scale listed Hiehigan u. -

ag one of the groups sampled. Aeeotding to- Rokeath (1960) it was ' .
. :Hiehigaﬁ State Universicy. | ©o ‘_‘/// “*;‘.v f ‘ - ;
The itemsfyom the several inventories were administered to "i68 - N

secondary sehool teachers of a variety of .subject speeialiéations.“ '
It seemed that the study—was oriented to science teaehing and scienee
teachers. How this sample will assist for thar purpose is—not elear-
) o . ;Je
¥ v =

Bivariate correlation coefficients were caleulated'Betwéen the:uétal

e

scores of the four scales and the*randdm numberjvariable ‘»Ponelu— . ‘

 gions based on the ealeulated statisties and- testing of hypotheses -

seemed appropriate and well-founded. The ihuescigators failed to
relate these. findings to these’cited by ngéaeh (1956)*as eited’in

Robinson and Shaver (19?3) ' , o
% . ..




¥,

1 e . . LI B s

Intercorrelations among the D, E, and F scales with seven different
samples, varying in size from 60.to 202 were cited in the Robinson . N\ '
'and Shaver voiume (1973). The D-E correlations ranged f}om .1 co 3
.53, D-F from ,54 CO‘"?7 and E-F cor:elations ﬁ;oq .56 to .64 ?he
results cited in the Munby et a1 report are consistent with these

findings. ., - . N -

® . -

While it was not important for this study, it would-have been inter-
- .esting to have had a prief description of the degree of dogmatism-

authoritarianism in cthis sample of tedchers. '

s : . . . -

The D scale was composed of 66 Préms with'a range of possible sgores oA

of 66 to 462 (with the scoring conversion), The‘neutral position N

uould cgrrespond to a 'score of 264; Means above that would be inter— i” , 1'
preted &s indicating a higher degree of dogmatism. The sample of )
317 college students cited by Munby had a méan of 219, almost exactly
the same as the Muqiy samgle——ZZO. Those values could be described A\\

. { . .o
as non-dogmatic, although nb{\strongly so. « . .
: - . L] ’ L -' " -
. - -f‘ . .¢ \ . . . -
Similarly, the E scale scores could range from 40 to 280 with a . o— boo
neutral pdsition corrésponding to a score of 160, The studént samples :

- inveatigated by Rokeach had means ranging irom 141 to 144, with the:

-

Mhnby teacher sample .having a mean of 134, Again, both sets of data .
could be described .as slightly non—enthnocentric. - . ’

r
. & 4 -

~ + K —— ¢
-

P08sib1e scotes on the‘F scale raﬂij from 29 td 203 with a neutral ' o :- f
position of 116" The data collecte from students by Rokeaah had ‘

. mean values from 83 to 116 .The Munby sample had a mean of 94——ond”r ""‘\h

- again, similar‘to_the Rokeach samnle and below the middle position., -

» r
I .

"y

Performance Anxiety may be a somewhat different'trait‘tnan Anxlety-
in general, although they initially seem to have considerable common- -
ality. Rokeach (1960) did suggest that . . .
* ieato the extent Lhat a beh@ef—disbelief system is closed,
ic represents a cognitive network of defenses against

anxiety, ‘This.leads us to the simple hypothesis chat - L
those with reLativeiy closed gystems should menifest more -

-'gnxiety than those with relatively open system (p, 347), - :
. " . - |
! 19 "
o . . T




~ of performance anxiety.

Qweight,y problem by itself.

Rokeath obtained data relating to this hypothesis from a variety of
groups in the United States and England In;all cases the "measure
of anxiety used was 30 items from the Minnes&ta Multiphasic L

Personality_lnventory (1),

-~ -
. -

Some typical icems vere!

-

work under .a great deal of’tension. .

have nightmares every few nights, : .
My sleep 1is fitful and disturbed.
I frequently notice my hand shake when I try to do something. - -

-

-

The correlations on the groups; with the number of subjects ranging .
‘from 60 to 20?, between the Dogmatism and Anxiety scales ranged from
.36 to .64, all very significant. . - )

- . .
. . r .
. ¥

- \ . . . " .
These results are’very different from findings of Munby and collsaguss'
., between the Dogmatism scales (D, E, and F) end the PRCS, their  measure

"A riumber of possible explanations of these \
diﬂferences may be possible, but are beyond the scope of this ahstract

NPT \‘ L . | N

The authors correctly identified this study as “an early portien of
the effort to put an elaborated philosophical distinction to empiri-

‘cal test...." Comprehending philosophical,considerations is a .

Adding two methods of assessing traits
which are difficule, to conceptualize makes the tfbk truly immense.-
The investigators have ﬁone an admirable job in this difficult dpmain,
It 1is hoped chat chey- continue to contriﬂute to this research endeavor,

’ - » l £ - . > L
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.:Noviek, Shimshon and Dina Duvdvani, ‘ "The Scientific Attitudes -of
® . Tenth-Grade Students in Israel, as Measured by the Scientific
Attitude Inventory." School Science. and Mathematics, 76(1)+
e 9‘1“: 1976, " -
.- Descriptors——*Educational Research; InternationaL Education'
Science Eduéation; *Secondary School Scilencej Secondary,
’ Education‘ *Scientific Attitudes' *Surveys; Scientists

*

*

Expanded Abstract and Analysis Prepared Especially for I.S.E. by
Michael Szabo, The Pennsylvania State University. ) .

. * L]
. i . -
rin .

Purpose , ) \ .

In the teceit past, the National Association for Research in Scilence:
Teaching has underscored the value of attitudinal research in science
teaching by elevating it on the pyriority listing. This emphasis has
produced a number of studies on the affective. component of sclence

* teaching including the present study by Novick and Duvdvani who
studfed scientific attitudes in tenth-grade Israell school studernts
who had been exposed to the "big three"” science courses; biology,
chemistry, and physics. - ‘ » *

[

Rationale ’

- . & ) -

—

. The authors présented.no ratioﬁale for‘this.study. The re&iewer v
infers that the rationale was a compaiison of scientific attitudes‘
of students in pubiic schools 1ifi two nations with somewhat’similar
economic orientafions. Of all the prior research done in thh-area-
of scientific attitudes, only that of Moore, the originei euthor‘.

~

of the Scientific Attitude Inventory (SAI) ins trument)was presented.
-+ L} ‘ - . .
‘Q ﬂ' . . Ll

v
» - A | N

=Re3earch'Design and Procedure - . -

4 ’
N ..

The design of this study'was a'non~equivalent cowparison group study
using randomly chosen classes (n==684) from within the strata of

different school-types in Israel The comparison group was‘drawn
> ¥ ’l *

L4

.

L

-




!

from literature repdrting thekregulgs of a test wich nintﬁlgrade_

students in the United States and wicth a college;gample instructed

in a physical science course for non—seientists. The daté‘og.thes
éomparison group were gathered in the United States.during the ) -
1970s while the data vere gathered from the Israeli schools in

197%. The sample sizes of iptact_clasees vere essentielly’equivaJ C

“lent in the Israeli and comparison schools. The comparison: and the

. . Israelil schools were not sampled randomly. .

_The instrument used was the Scientific Attitude Invenfory (SAI). ’

which is 2 Likert~type instrument designed to measure the extent

to which a student assumes six pairs of positive or negative,scien- s
tific attitudes. The instrument contains ﬁd items, 6 per attitude.
The first three attitudinal components bear an intellectual orien-
tation while the remainlng three attltudes reportedly bear’ an .
emotional attitude toward science. The reliabilicy and validity
of the original instrument are reported by reference only. TQe
» ' ipstrument was translated into the Hebrew language and reportedly
validated iﬂ the same manner as the qriginal instrument. No data
were given on this validation except that the overall teliability
coefficient from the'ibraeli study was O:Sﬁ.
. ‘ . =z
- The data collected included means and standard deviations which -
were computed and coméared for the total Tsraell sample and ‘the
individual United States samples. No statistical tests. of means
were performed. The Summary means énd‘standard deviations were
reported for the totai teet, the individpal subecales and che qu"
subscales which were sutmed across the first three|an§ the last
-:hree'scaleé.“ﬂq reliability or validity data were'reported on

. P

any of the subscales,

r

Findings | . M -

.
- .
- -

The authors eported tHat the Israeli mean scores ejmpared favorably =
' with the medn scores. for the U.S, data for the tota and all . . .

- ’

Il
-
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subacélén. The authors in}erred that Israeli students consider' .
acientificuggrk interesting and rewarding to a greater extent than
did the U.S. sample. They speculate this difference mignt be" due
to culturgl—tebhnological interactions vhich were a function of the -
19705 in the United States and-19?3‘in Israel. They also speculate
the heightened awareness in the United States of erivironmental effects

as a potential contributor to this supposed discrepancy.
T .

The authors also inferred that the need for public support and under- M\\
standing of science was appreciated more in the United States than.it A

. was Iin Israel. o ' N

E

Interpretations

A portion of the findings and discussion addressed the unidimension-
ality of the attitudes being measured. The_argument'was put forth
that a unidimensional‘attitude would result in small differences
between mean scores for the gositivq and the negative statement of ;n
attitude, In fact, the data showed the difference'between-the means
on poéitive,and negative statements for each attttudé to be large.

No statistical tests of significance were reported on these mean
atbrea. ‘As a further excursion into this issue of unidimensionality:/,
correlations betweﬁg positive and negative statements for each attitude
were made, Three of the six correlations were ‘significant at-the .01

- LY *

level and two of these wete positive. oo ’

-y
e

- ' . f
The authors questioned the unidimensionality of the instrument and ’

* referred tp Moore's "intérpretation which centers on the notion that

students do not seem to understand the nature of sc}entific explana- '

"tions 'in the form of theories and laws regarding the tirst'attitudinal .
component. This statement calls into mind fhe very ¢lose and not

fully understood link between intellectual - knowledge and attitudinal ‘ -
development. The authors concluded that the development of scienti~- ‘

fic attitudes required much more explicf% attention in current Israeli

acienCe programs, ¢ . y » -

[
‘s




o )‘ - . ABSTRACTOR'S ANALYSIS .
) . U -
' As Sir Isaac Newton indicated, greatress-in part stems from staﬂ&ing on
o the shoulders of giants who have gone before. Simifarly‘thése'dealigg
wich education in-an empitiea; manner would be.well‘advise&.to eonsultl
the research and theoreticel_literature as a ba;gg'for their work.
_Por example, Wagner and Sherwood {1969), Festinger (195?), Shriéleyh
Riley and Johnson (19?6) and Shrigley (19?8) suggest four models of e

- _ attitude development from a theoretical basis. B

i

-

In the desigm, there ig little description of similarities and differ-
ences between the comparative samples. This:lack of informatioﬂ
severely restricts the ability to make inferences and. generalizatione.
., For example, during 1970, tremendous change was occurring in the -
cultural and social structure of thls country. Such_changee includedf "
a growing awareness of the deleterious effects of science and tech-
nology on the‘environment, an emphasis, on thelusf of teehnolegy for
war time purposes, anq a‘sharp drop ip.the demand for same-scienfi~
 fleally trained persdéns, such as engineers. Alcthough space ig
.'  linited, the authors might have provided a brief statement of the

~ nature of the .sampI®s that were used as a comparison. .

+

Under the heading ofminsttumentation, the revieLer‘would dlike to ..
tomment on cultural validity, reliability, and unidimensionality: ) T
Although the instrument was translated verbally ftomh nglish into

the Hebtew; there was no repqrt‘on a cultural tral tion. It is '

well documented that tests can carry biases when used in a culture

for which they were not degigned. Cultural bias can even, occyr

within the same culture. Witness the trend in recent years towards
tedhnologically and practically based research yersus theoretical "

studies in the sciences, a resuit largely of changes in funding

patterns by the federal govermment. One can only speculate as to .

r

the cultural biases that may have been introduced in this particular

Qtu&y- . ’ - 1S
t * » : ' ‘o

- »
N ¥

Although the authors indiehted the, use of similar procedures in vali-

dating the, translated instrument, no data were presented to indicaté




4 . " . ,( — .
’ the validity of the instrument or its subscales. The reliabilicy
of the total instrument wﬁo 58 which is clearly gquest :I.onable. ‘

- - Standard errors of measurement were not presented in this report,

Alchough conclusions were speculated regarding the subscale scores,
neithsr the reliability.nor the Galidity of any of the subscale_ -
scores was mentioned, Coupled with’the fact that no statistical _

tests were performed wich the exception of the correlation coeffi- - r
cients, it- appears Ehat any conclusions or genéralizat%ons are truly - .

k] ‘

speculative at this point. *

*
4L ..
-

. - )
Y

The authors'raised the question of the uﬂidimensionality of.the atti-
tude under}y;ng this psrticular instrument. -The reviewer, however,
would like to raise the question of the unidimensionality of the N _ '
‘attitude scales embodied in the SAI.‘W&%\;;: scales unidimensional,
“ft would seem that mean scores on the pos?t statement and nega-
tive‘statement.would be dnversely correlated.: However, the correla-
. tiou betgﬁiﬁ positive and negative pairs aeross 2ll six subscales . ﬁ
indicates little, if any, significant correlation and.of the three’
o significant correlations, only one is in the negative direction.
A . ' .The argument presented by the reviewet is in direct opposition to

the arguments made by the authors which predict positive correla-

. tions on the scaled pairs,

The problem of unidimensionality 1s a severe one and is further
supported by the instrument itself. Scale 4a, for example, starts
. -, out with the statement that science 1s an idea-generating activicy “
uhile scale 4b the supposedly negative view of the same concept,
guggests that science is a technology-developing activity, Theo*~
retically, if one rates statement 4a highly, he would then race 4b
low. The face¢ value of these two statements, however, is such that
the student with a strong understanding of public funding patterns
would rateé both.these statements highly. The naive student who had
" memorized a definition of Sclence versus technology might ratf'ﬁa

~ high and 4b low. PO S
© N Lt - ' . b N . -

Related to the issue of unidimensiona ty is abhsence of data on the

.+ uniqueness of subscales 1-6 or the two latger subsc

versus intellect in the tnstruﬁfnt 1tself.

L a

* .
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1

The conclusions based upon thé subscales’are unharranted in the light

- of the absence of reliabilicy figures for subscales and the lack of

T
- .

tests of significance.

Aésuming the above problems aré‘straighténéﬁ out, the revieﬁer would
like to makz three suggestions. First, -these data are correlational
and subject to the influence.of other variables. Some of these can
be measured and partialed out, others cannot. Those which caﬁ be

meagured and partialed out, uging partial correlation techniques

' 3hou1d.be. Somewhat more precise statem ts could then be made.

-
-

Seczydi an analysis of response by school types (Vpcéf}onal, academic,
rel gious etc.) would appear‘fruitful. ¢ |

L] [

: : . 8 ) v
Digcrepancies between paper and peeéil resﬁonses aed actu3l behaviors
haxe been documented in other areas (e.g., matketing research). If”
these discrepancies occur in attitudes towdrd sciencey the inferences,
COnelusionF,_gnd resulting courses of,actien may be.erroneou i

. . Y . . L
The knewledge component 6F attitude has long been questioned. If the
first three subscales of the SAI do indeed measure an intellectual .
(i.e., knowledge acquisition) component and fhb next three are atti--
tudinal, it may be possible to use~ghe first three substales to partial
the intellectual component from the- attitudinal, ‘leaving a more pure
aasessment of attitude. Empirical support for this distinction,”
perhapﬁ“through factor analytic techniques, should be employed.

4
» : »
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.Osborne, Roger. "Using Student Attitudes to Modify Instruction in
Physics.". Journal of Research in Science Teaching, 13(6)
525-531, 1976 ¢ '
Descriptors—-Atritude Tests; College Science, *Curriculum "
Evaluation; *Educational Research; Higher Education; *Labor-
atory Experiments; *Physlcs, Science Education; %Student
At¥itudes

Expanded Abstract and Analysis Prepared Especially for I S.E. by
Harvin Bratt The Ohio State University.

‘The purpose of this study was i? gather 1nformacion'concennin§ students’

perceptions of laboratory work in a university-level phyeics course.
This information could then be used as a basﬁr decisién.-—making in
the planning of future courses.

!

Rationale.

b .

The" study as such was not relacéd to any previous studies in the area.

'N&contextp‘aql framework or model was meutioned. However, the author

quotes Stufflebeam’s definition for evaluation as fthq process of

,delineating, obtaining and providing useful information for judging

.decision alternatives.” ' - o .

2

= .. s

L . ™

l~?.e3ear:chesiﬂgn~ and Procedures :
.4

.This\was a formative evaluation study involving two measures of student
‘attityde over a two-year period-in order to modify a college-level
) pﬁysics course, Perhaps the studies could be described as "post-test

only” designs. 1In the first study, conducted in 1973, 53 studehts
enrol_led in the course completed five units ‘of work. Upon cpompletion
Of the course, these subjects completed a 26-~item semantic differen-
tial attitudeé inventory. These déta were useﬁ to construct profiles
which were compared to similar data collected ‘the' Eollowing year',' 1974,

4

31
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The 1974 studxfwaé conducted withIBO su@jects,.aléo students in the

physics cﬁurse. In short,‘the researcher collected attitude data with

a semantic differential; he then changed orjin some way modified three s
of zhe-instructional units (laﬁbratory work). The second year he
. (’:7 gathered data using the same instrument, constructed profiles and
looked for differences across the adjective pairs.”

.
-

In addition to the ;£ove, the researcher also subj;éted the data to
‘factor analysis. Using the Kaiser varimax method he rotated the data
orthogonally and found four significant factors and one,which was
» mixed. The factor analysis data and the profiles for each'yedr werf/ﬁb
illustratgd‘grgphically. , ‘

5 ~

ﬁ‘ * .
N , .. : N
vt . ‘F;ndings ' T .
) l@} - A Y “‘ . - '
' The findings in this study may be summarized as follows: ’ ~
1 o
1. 50 percent of the students surveyed uﬁoh completign of the
von . physics course had changed their. attitudes toward physics °
. " dnoa positive direction, 2@ percent considered .their atti-
> tudes more negative. ‘
2. Labdratory studies appear to inflﬁencg student interest in . ]
. ’ planning experiments, analyzing the results ofAexperimenl:s:, A
X appreciating the nature of physics and interest in phys{cs._
iR T }- / ‘ ! RN
3. Varying the act vities in the laboratory setting.signifi- ', ] ", T
- cantly-(p£ 0.01) changed the mean values on experimefjt one ”.
( bipolar adjectives: short-long, straight-forward theory- .

complex theory and varied-monotongus. These data Are dis~-

played in_grdphical form as profiles.




of researph in the affective domain. Perhaps more p}eeision is required

in the area of measurement. There is, however, 'no question that the
data collected can be useful in decision making by physics instruetors
in the university setting. . - ) o

* . s
Several qoestions could be asked about the studj as it stands. fhe
informacion presented in tabular form Concerning student opinion is
vague. Thexe are no defined parameters from which one could argue’
student opinion and thé most effective learning environments (Table

1). The author spent valuable space deseribing the proeedures used

in the factor analysis of the instrdment Jhich does ‘not relate to

the objeetive of his study. It would seem that the factors he des-

. cribed are rélated to each other, therefore begging ‘the use of an

oblique solution in preference to the‘orthogopal—selution chosen.
Too many studies of this type fail to describe ‘precisely what varia-

bles were changed ‘Iin the instructional sequenee._ _Even studies which

use Harvard Project Physics, Chem~-Study, Chemistry or -BSCS Biology, as .

experimental treatments do not,describe exactly what has hgppened 80

" that future researchers could reblicate the studies, In this study,

changes. were made in the fikst laboratory activity—it would seem
that the first laboratory experience would not be Ethe ‘best" unit *of
work to attack, Onme additional comment that is pertinent...perhaps
a pre-post testing design would have been more Informative in this
study, especially if the researcher was committed to making major
inVestments of time and energy involving changes in ‘the eourse act i-

-

vities, ' . S ’ .

P
.

The study does add\a dimension to the area of research-on dttitudes

towards science and science teaching. It is a, demonstration thac

;'1nformation gained in research can be applied to- diserete and press-

ing problems The faetor analysis data tend to support other studies

in this area, especially when viewed along with profile data, ' The

negstive feelings demonstrated towards matheﬁa ical aspects of physics

have been a serious concgtn to researchers for soge time, Normally

one looks for ten subjects/cell when dealiné with ctor analyses on

data matrices. A 26 x 26 matrix would require roughly 6500~7000
. . . “-—-—.»—-’\ .

+ . N ' -
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subjects. “cattell (1973), however, has* suggested that factor solutions .
may. indeed be valid for much smaller samples or ‘sibject?/cell ratios.’

‘Perhaps furfher research could also use cluster analysis programs or . e

wultidimensional scaling techniques as a comparisan to faé:or anaiyti-
cal me?els

In essencd the procedure~;$ads to the assumptloﬁ of
cogstruct validity-for the atticude inventory (Brate, 1 k@iﬁ)

- v
-

. ) r
Just~as a point worth noting, the reéeatcaer did not describe‘khe-sta— Y
tistical tests used to determine signiflcant positive changes“in ¢ ’
attitudes—this would have bgen meanlngful

‘Some of the details are buried add,Sbmewhat

Overall,, the reg_;t ‘v
is very interesting.
confusing. Perhaps more discussion of exactly whaq changed"betﬂben .
1973 and 1974 would be more: ;helpful to the reader.

f . » s
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fheigloy., R. L,

The purpose of this study was to:

’ more of the ‘four fundtions of Katz's (1960) functiomal

3
P - - [l

“The Function 0f Professiorial Reinforcement* in
Stpporting A More Positive A®titude of Elementary Teachers
“Toward Sclonce,ﬁ Journal of Research in Science.Teaching, 14(4):

: 317-322, 177, '

Descrtptors--*Attitudes, Change Strategies, Educational

#Elementary School Teachers; Inservice Teagher Education;
+ %Scionce Course Improvement Project, .Science Education,

*Svaeys -

¥xpanded Abstract and Analysis Prepared Especially for 1.S.E. by
Chester E. Raun, Temple Universicy.

Puréose

" ’ - . . ¥ 7

l) Survey the attitudes of elementary school teachers toward
the teaching of science.

2) Classify the responses with 8 or 10 broad barriers to science
teaching, . .
- LJ .
3) Examine the barriers for a possible relationship to one or

approach to attitude change.- | - ’

' 4) "Retommend whether. or not Katz's approach seems to be a valid
theory on which hypothgses could be established and experi-
" mdptal studies-designed to test attitude ¢hange of teachers,

-

Racionale . ' ‘
_— -

The ihvestigator atteépted to construct ﬁlrelationship ‘between his
observations that "there seems to be_little professional reward for
the teacher who teaches science to children” and that to be success-
ful at the implementation of such-sciénce programs as SAPA, SCIS or
locall) devefioped curriculuﬁ, there might be a need to analyze
fother" professional needs, specifically those that spring from an

He raised the fellowing questions: ,

accfcudinal source.

¥
-

1) . COuld the lack of pro‘essional reinforcement be the soutce
of the less than positive attitude elementary teachers have

A toward the tedthing of science? .
' 36

' 37
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theoretical basis for the investigation of attitudes in teacher
education?

¥

F
»

+  The investigator identified a basic assumptioﬁ of the functional approach °

' as drawn from Wagner and Sherwood (1969). This assumption was “thdt atei-
tudes develop and change as they Serve' to promote or support goals of the
individual; chat is, ‘attitudes are instrumental to the person's satisfac~

tion of’his needs." ~

" . N . . .

(1) utilitarian,
~ {2) knowledge, (3) valueqexpressing, apd (4) égo-defensive.

“The four functions of Katz's functional approach are:
The "inves-
tigator e a description of each which appears to be his interpreta—
tions of Katz's approach as applied to teachers« [For example, the -
investigator stated that the utilitarian function of Kactz's approach  ~
suggests that teachers #ill modify their attitude toward the teaching
of sclence when the change maximizes rewards and. minimizes punishment.
He suggested that perhaps teachers are not as reinforced by the school
commﬁnity for teaching science as they are for teaching reading, math
and other subjects., Or, administrative restraints may serve indirectly
as punishment to the teacher who teaches science. Therefore? ‘changing
_teachers' attit:des could require external rewards in the form of mater-

+

ials, ‘equipment, “or smaller classes.

F

- :
- Similar logic was used to describe the other Ehree functions with the
investigator “acknowledging that the ego—defensive function may be a

limitation of the-stydy. - )
. - . 3

«

™% 4 There is no attempt to cite pﬁfvious research related to the investiga-

tor’s study. There were-however, a number of related studies completed .

« during the lQSOs and the 1960s including studies by this abstractor and

] . .
T, . - -

P

‘_"_:.l: . - ¥ T . o
L ) h ‘ - ‘ ‘ ) -f
: i &) 1s there a theoretical basis in the attitude literature of'the
. social psychologist-that seems to support the hypothesis that
teachers’ may need _greater professional reward for sience
teaching? - Cvel . . - P
35 Could Katz's functional approach to attitude - change be a valid

w
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Research Design and Procedure

o The investigator develoiEd a simole, open-reSponsghstatemenb\to survey

the attftudes of teachers concerning barriers to,science teaching. The

. questionnaire—instrument was piloted with 239 inservice, teachers, The ‘

instrument included: ’

. " ’ A . * ’ -
’ i .
' 1) The statement: ™I will‘teach more scilence iffwhen...' -
2) The directions: '"Complete tha-statement in as few words- -as .
L possible.™ \"Do not identify yourself."

3) A ouestion as to grade level taught.

4) A question as to whether the teacher has used SAPA, SCIS, -
. or ESS materials, ’

-
[
4

~ To establish interrater reliabiiity, the investigator randomly selected y
. 50 teacher statements from the total responses and presented these to &
jury of four teachér educators who were to use a procedure identical to

that of the investigator, namely. _ . ’

- “
. - : ‘ r .
1) .Classify each of the 50 responses in one of the following ten.
categories: software, hardware, fime, teaching skills, admin-~

, 1istgative restraints, other subjects, assistance, student,. .
.o : m12221laneous, or I already teach science,
.2¥ If a response is really a multiple response with more than one
N barrier (category) noted, record ‘only the first barrier. . .
-85 ‘When the response is "materials," asgume that the respondent ™~

-means "software" and not "hardvare.” ' -

. A mean percentage agreement among the jurors of 82.5 was reported.

[
-

Consistency of_resulcs in ranking of the categories led the investigator
to conclude that the instrument was relfable. In the pilot';ample 85
percent cited a barrier (category) with the rankings as identified in Lt

the first procedure

Assuming that a change in the free response open-ended statepén: from
"each more ‘science" to "teaching science more efdettively would raise’
the percentage of respondents citing barriers, the instrument was admin- .
istered to a Burvey sample of 449 teachers representing a cross section
e , » . D ;

.\) | L] ' - . ’ 3.8' ‘:: ) 1 : . . T
Lo . . -‘353
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Thé* data from both the ‘pllot study and the su&ey san:ple were recorded

. Findings - Lo . : o

+

s 4

of elementary and Special education, A higher percentage of teachers
were from grades 4~6 than K-3 with at least 20 percent using SAPA,

SCI§,-0F ESS materialsslo their classrooms. ? . e .
) ) . . °

The sample represented teachers from l4 school districts (7 rural, 5
é%burbans 2 nrban) and 13 inservice classes at ? cpllegeﬁ.and.ﬁhiver—

& -

sities In eight states,

e I ‘ - *:"i*"

. . ' 2% -

in a_summary table indicating a pércentage of teacher responses for

each of the ten categories and a relationship to one of Katz's func-~ '
\ " - ) el F . - *
tions. -, . L .
L] & .

. . e
The investigatot classified all ef the 449 teacher responses and judged ' \
which of Katz's four functions seemed most congruent with each of the
5 , -

*

categories. The results were:, . . .
. L)

»
'

- LI T .\ -

1) Software, Hirdware, time, removal of administrative restraints,
and assistance accounted for 78 percent.'of the teachers' rés-
ponses and seemed to be suppofted by Katz's utilitarian function.

2) Teaching skills, which seemed to be suppottad by Katz s knowh &
ledge function, accounted for..10 percent of the responses. . '3

3) Placing sc Ence on a 1eve1 below other Subjects and tggchers
questioning“of the c¢hild's need for or intérest in science ~ '
sccounted for four percent of the responses and seemed to be o
suppprted by Katz's value—expresSion function. - : .

4) There were no responses that seemed to be supported by the AP ‘

ego-‘defensive functiqn. . s
{ . - ' 4'. R T
) J ! . . \—'

Interpretations .

+

The investigatq;_cencluded thet:

. 212- Most of the teachers' responses s d to be supported by one .
. of Katz's tH;ee functions. utilitarian, knowledge, or value-
expression. Wl -

.
- L4 L * L
p
i . . 3 . ¥




' L -
. 2) The knowledge and value—expression components functivned. ag

e .4 low level. : . o, . . ;
. . . . . .+ * . ) " . . . ¢
» =7 = 3) The survey failed to reveal the ego-defensive function.
, o o fL L L : ' o
D - * . . —

u///ﬁ o Ledn addition to these qonclusions the investigator extracted several ~ = -
- N implications regarding the inservice teacher; - ° ) .

1 -~ - . . Y -

.
. N ; - - .
',- o * . .
. ’ .

_ 1) That the attitude of elementary school’ teachers, ‘and there- ‘
K . fore the improvement of the teaching of sclence, rests - o ' -
’primarily in Brces ‘outside the control of teachers them- :
selves. - . _ .ol
- 2) ~—That pr&ncipals and supervisors -3hould reinforce a positive . - } .
* ’ attitude by exercising leadership in integrating science y
) materials into the local science teaching milieu by provid-
4 ing accessibility of materials and by planniug to replace, .
expenddbles methodically. .
- 3) That school officials and scidnce educators could team up to
provide teachers with such teaching skills as oral question-
. ing, teaching strategies, and’ a classroom climate amenable to
- - the teaching of investigative science.

. 4) Aides and/or administrative help 18 neéded to assiﬁt téachers
: in the preparacion of science,materials. ' - )
R ‘ - .
! 5) There is a.need to establish science as a legitimate subject
' in the Tocal. school curr iculum. . i -
1 S il
* . ) - . . - e "5

The investigator indicated that the study did not reinforce traditional . 3
vie;s of_teachefs being,altruistic nor that professional motivations \ ‘

<

. .come from within. The study did not reveal personal dislike or dis-
' | comfort associated with teaching sclence and the investigator acknow-
ledged the existence-of other undisclosed motives that interfere with

sotte elementary teachers embracing science.'

b -

— . . . N : . L4 ’ |
. ) " ABSTRACTOR’S ANALYSIS
. S L
o7 . The 1nvestigator attempted to explore both tﬂb quesﬁion of professforal

rednforcement as a means of creating a more positive attitude on the
part of. elementary teachers toward sclence and‘%he possibilicy of - a
theoretical basis for investigating attitudes in teacher education.

“. . . " . 40
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f ¢ -"~ ‘..‘ LA N
i In developing his rationale the inVestigator did not draw upon preced-

' ing Yesearch which studied, elementary teacher attitudes toward science. |
", Severahsuch" studies exist and their strengths or weaknessgs may have

-

aided in the development of thig study. For example, in the knowledge

, function theh}nvestigator includes teaching skills, knowledge, method,
c | experience and interest., A study by Nhite, Butts and Raun (1969) indxcated e
‘ ‘that- previous teaching experience does not appear to be related to
competence .In sclence but does appear to be Eelated to a teacher s

attitude. 1In aqother.study, Butts and Raun (1970) found that few or

no formal sclence. courses for elementary teachers resulted in a more

. positive atcitude towards sciené?.

The findings of these and- other

- ‘ L

studies are certainly related to this study. ’ .

]

L

The investigator in discussing the value-expressive function suggests

that sex may make.a difference since "85 percent’ of elementary

"

.k

faculty personnel are females who view science as a male, enterpr
Thie is entirely pcssibfe, yet in the study, both pilot and survey,
there 1s no indication that the sex of the respondents was obtained.
If the sample was entirely female, are. the results blased?

; , | ‘ ,
Nét only was omitting the ego-defensiye function an unnecessary limi-
tation of the study but a question concerning a teacher s dislike or
fear of science should have been included. There should ‘also have
kcen an attempt to collect factual information beyond grade level
taught and use of SAPA,¥SCIS, or ESS materials. A dislike or fear
of science may be due to many variables, not the leadt of which 1s a
lack of science content knowledge. Questions to seek information on
content houra in science,.type of scilence instruction recgived; etc.,

Y

would have been appropriate. . B
. .

*

' The open question servey instiument is helpful if depth information

is sought or there isg uncertainty as to what the responses might be.
It requires a large time investment in interpreting and categorizing -«

: reSponses. It is also inhefenfl; subjective and, asg the investigator

aéknowleédges, he classified’ responses into ten broad categories and

he -Judged which of the four components of Katz's 'functional approach
1] .'41 . * ‘l'.
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supported the categories, The consistency of rankings of the eate:
gories was used by the investigator to justify reliabilit}gof the o
instrument .} éonsisteney 1s normally an indicator ofireliability hut
Byman (1968) considers the open question skurvey instrument as having
"low reliability becayse of inherent subjectivity.’ . .
In‘eonsideriné the category of "I already teach enough ‘science,” which .
was used in the pilot sample,'tne investigator reported abéeﬁp6nse rate
of 15 percent which left 85 pereent'seleeting one of the barrier cate-
gories (softward, hardware, etc:). Desiring'to raise the percentage
.'seleeting a barpler category the base question was changed from "I will.
teach more’science if/when..." in the piloturun to "I will teach science
more effectively if/when...," In the survey. This resulted in a category
which was now labeled "I already teach scilence ffectimeij; am already
satisfied"-mith a response rate of 5 percent. :ﬁt investigator accom=
plished his purpose but left an interesting questiop. was it possible
that some of the respondents of the pilot group, who indicated that
they already taught enough sc¢lence, had indeed taught none which to
them was enough? One may ask how do we "know that all of the respon-
dents in both groups taught science?. N
- . : . e ¢

s i ’ ’ . N

The inves’tigator- attempted t‘o establish fnterrater reliability of che
‘category elassifieation process. In doing so the raters were told to
ase” the inVestigator s proeedures including the statement that any
ttnponse which said—“materials’ was to be assumed to mean "software®
and°not "hardware." Not only is ic highly questionable to make such’ l
an assumption but i1t has been this abstractor’s field experienee that
teachers who were prepared for and use any of ‘the newer programs of'
elementary school seienee, such as SAPA, SCIS, or ESS, will insist on

-~ "hardware” when asked what they want in the way of materials. The
assumption of the investigator beeomes more acute when he indieates
that 20 pereent of the survey sample or approximately,loo teachers

, were using SAPA, ’SC‘IS, or ESS materials in their classrooms How can
one be assured that the response pereentages for the,software category
(33 percent) aud gge response percentages for the hardware category
(18 ‘percent) are truly reflective of. thg Mintent” of the teachers'

\ M Lo .
B *
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responses? How many of this 20 percent ‘of the sample had inservice
preparation to implement and teach the identified programs? '

The investigatqr does hot inditate hotr many questionnaires were mailed

to the 14 schaol districts nor the number returned'from'nll 14 school
districts. There is no-response ratio given and we have no clues as
to the characteristics of‘ihe respondents ;ersus:the'non-respondents.
Random sampling was not used nor was there any inJitation that the

sample was equalized by random assignment
\

~

‘jIhe tontlusions, stated in three brief sentences, provide a very broad
.response to the first three stated purposas of the study but do not
address the fourth purpose. There 1s no indieation that the investiga-

tor vieﬁz Katz's approach as a valid theory for establishing hypotheses

and designing experimental. studies to test_attitude change of teuirers.

-~
P [}

On a purely philosophital‘hasis this abstrattor'couid‘éoncur with most
of what the investigétor'iienﬁifies as implications of the study..
‘Bowever, to draw these impiit;tions from the data of the study 1s not
-Supported by the abstrattor. For example, the investigator states, as
. an implication, that "tespondencs in this study suggested the use of
aﬁh ﬁrepare and

aldes for this purpose, ——the purpose being time t

assemble science equipment., reporsed two percent of .the resPonses

made this suggestion which was hardly a signifitant nuﬁber and a ques-

tipnahle percentage for the stated implitation. In another Instance

_the invéstigator indicated thsat "although the percentage was not high,
respondents openly sanctioned the need to establish sclence as a

legitimate subject 'in the local school curriculum:"™ There are no

dg a or résponse categories providéd in'the‘report to support this

,statement., Similar comments may be made regarding other Stated impli-

;cations. By and iarge, the_investigator has Bone far heyond the ddra
* provided. ' . TR SN

In the opinioﬁ of _the ahstrattor, this s;udy Coufg'have been streng-
thened significantly, Aside from previous comments it may be suggested

that the open question fotmat of the pillot survey could have provided -

the hasiaffor a Tlosed question formag Obtainidg factual ianrmation'

-

-
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) about the }ésbondencs could havé been combined with survey data‘and

‘ N : analyzediby correlational techniques. Such analysis ﬁight have pro-

: ‘ vided more definitive clues as to why certain Eateéories eceived a
larger percentage of responses and which categories and related .

factual information are fumctiohally indfcative of teachei-attitude.

- . . o e
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‘Bennett, Roy Marshall. "Effects of Previous High School Programs on
‘. Achievement in College Biology." Journal of College Science -
. Tonching, 4 (4):262-264, 1975, : i 5.
*  Descriptors-—*Academic Achievement; *Biology; *College Science;
#*Educational Research; Higher Education; Science Education;
*Secoﬁdary Education; Secondary School Science

Expanded Abgtract and- Analysis Prepared Especially for I.S. E by N.

Jean lnochs, Michigan State Universicy. . . .

o -

The stated purpose of this study was to determine the influence of,

f’!!snees ]

particular high school biology programs and several background varia- £
bles on achievement in heginning college biology. g ‘
o,

: {
On a subject;ve basis, most college biology ceachers feel that BSCS
biology programs at ‘the high school level provide a better preparacion
for beainning college blology than do other blology programs. A scudy
of achiovement in college biology by students with different high
_ school bockground ds needed tﬁ’;:;vihe evidencedon which to base a
concluuion. ~ - ’
- } :
222589_%?d Procedure T ’

- . s

The subjeécts qu& in this study were 857 freshmen students enrolled in

beginning bioloéy'during one quarter ;at Iowa State ﬁniversicy:

The

students vere distinguished on the basis of five fadtors:

(1) ‘which

of Bix high school biology programs they had experieno@d {BSCS Blue

Version [BV], Yellow Version {¥V]: and Green Version {GV]; Holt, ",,

Rinehart and Winston's. Brown Version (Brown]; other high school blology .
progrq;o [0B]; and no high school biology (NB], (2) the college in - -

-which they were enrolled at the university, (3) the cype of college K
laboratory in which they were enrolled 4) whether or not they had




. . P :'\.‘J . 4 ‘ ) - . %
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taken hiéh school chemistry, and (5) gex. Achievement of different )
. 3:Qupa of students in beginning college biblogy was ﬁeasured by a

-

final grade which was based on two tests and a final exam.,
!
. The manipulated variables of the study were the fiﬁe student descrip-
h tion factors; the responding variable was achievement in beginninga
‘ gollege blology. It appeared that an._attempt was made to'adjust:for
a scholastic abilicy and achievement variableuthough these variables

were not mentioned.

Inicially, product-moment correlations gere calculated‘for each high
school blology program and raw final grade. An exploratory multiple
regression analysis including the following variables appears to have
followed: final grade in college bilology; vank in high school, scores
‘ on the Minnesota Scholastic Aptitude Test (HSAT) English Placement s
.‘( ‘ Test (ENG). “Mathematics Placement Test (MATH) and the five student
: description factors listed previously. The MSAT and MAIH were found

. ~ to be significantly related to final grade, and two significant first

order interactions were identified.- ¢ ¢

} The primary analysis'was an analysis of covariance which used MSAT and
MATH sceres as covariants with final grade to produce adjusted mean °
final grades. All significant differences between levels of the main

' effects and the two interactions were presented. Finally, a multiple.
comparison investigation of all possible combinations of high school

_blology programs was performed using least significant differences
(LSD) tests.\ . ) ~ |

Findings S N

. e _ \ .

» : The raw mean final grades for each of the, high school blology groups
were: BV=2,52; YV=2.46; NB=2,31; Brown=2.30; GV=2.29; and OB=2.26.

.“&\

The analysis of covariance indicated significant (0.05 level of confi—

*  dence) differences between the final grade means df the six high 'school
biglogy groups and between a high school blology group by laboratory

wt _ .
~
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'séx, and a_ghemiq;ry by sex interaction.. Data for the interactiond~__ -
1

- Interpretations .t '

" The stated conclusions were that '’ students who had participated 1n
- students who took a laboratory, Ba§Ed'upon high school background.

About the two significant interactions, it 1is concluded that, labora- -

interaction. Significance at the 0,01 level is reported for differ~ .
ences of the mean f!gal'grda# for,fhe variables: chemistry ba;ﬁéround,

are shown in Tab 1; no other main effects or interaétions were , . Ry
. . . v

significant, S s .

The LSD multiple comparisontof final grade and bioiogylgroup showed . '

significance at the 0.05 level for GV vs Browﬁhanh 0B vs NB; 0.01
level significance was reported for BV vs 0B, GV vs OB, YV vs Brown, -
YV vs OB, and Brown vs OB, Mean grades for all othet combinations

showéd no significant difference.

-
-

b ’ 0 - . -
the OB versions achieved signifipantly better," with the YV next,

and GV cthird. No differepceq were found "between colleges, or between

High school chemistry did produce-highly significant results..., Males

differed from females at the one pencent: Jevel compared to females.

tory fof‘mifors seemed to be:2 contributing factor" and "males who had
high schodl chemistry were $ignificantly different.” Finally, MSAT

and MATH were found to be betterlprepietors in college biology tpan " »
rank in high school. I ! . . :

49
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- HEAN FINAL GRADES FOR BIOLOGY BY LQBORATORY INTER.ACTION ’
i AND CHEMISTRY BY SEK m’rmenou*

l

W

L i

Fl

a

-

ﬂ,-='. L No Lab® Major"'s Lab- . Non-Major's Labh
Group __ Raw | Agius‘i:ei} R . :LAdjusted Rav *Adjudsté'd
W .- 2,63 c . 272. -  -19
e&w \ - 7 2.63 - 323 - 1.96 -
v - 236, - 3.06 - . 2.08
Brown W =4 - 220 -- = 2,50 - L9
0B L e L2 L~ 20697 - 230 5
NB -7 wn .= 2.20 - wB3
Combined Groups 2.16 2,13 | 2.50 2.6:1 . 2.32 2.25
Male . Female * -  Colibined:Sex
| Raw Adjuste;z _Raw > Adjusted  Raw__ Adjusted
Chemtstry ' = = Fausg w243 253 -
_ No.Chemidrry .~ - 1 T -2/ 2,05, 194 ¢ 2,15
" combined Chem.istry - 2.5 - o2a3 - i
*This table was prepared by the ;abstr'a‘c';oy_:_. v) Co L h e .
. ABSTRACTOR smus:s ' =0
Evaluating the effects of hig}l school curricula omr achie college
science is a task worthy of sc.1.enl\f‘eg education research bu roved
Ry to be a difficult one. Prev:.ous Etu&iesyof curricl.il (e. 8o PSsC,
CHEM Study, BSCS) and. "traditionali é_cut;%icu Fave urilized several

. . procedures and yielded inoonsis,tent&’conclus A

these programs on achiﬁ Spt?( in college science.

no significant  differences :I.:;\\}l'nievemen’tﬁ in)college, based on high

achool science c‘?vicula (Ba;;ah, 19725 Garrett, 1968 Hendricks et al.,
< 1963 I;udik 1969; Q:tt, 1970; Ogden, 192‘6), while a very few claim such®

significance (Cothingham, 1970).. The o'aiission of related literature

and an historical context lim,kts the s“lgnﬁ'icance of this study to

Most stodies report

that of an initial investigation. Bpe,}‘,“ . - ) .
. 50 'f‘. S
i y . ‘? ;‘ - g \
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‘that sex had a significant effect on ife mean gra&e, males averaging

*

, Although a general design ané serles of analyses are suggested above,

the procddures, analyses and flindings of this study are not clearly

presented or iInterpreted in :the paper. The stﬁdy would have been
greatly improved by ﬁ;;E‘specific; initial planning. Initial analy—.

sis using raw final grades indicated that students who took high

~ 8chool chemistry had a mean grade of 2, 41 while those who did not

averaged 1. 94. (Table 1).

Although this result was said.to be .
"expected," no mention was made of the possibility and imgortancea
of controlling for the distribution of these two groups throughout
the bilology éroupsl The same analysis indicated raw mean grades for
: no lab - 2.16;

“These were

the different college laboratory groups as follows:
major's lab - 2.50; non-major's lab -~ 2.32 (Table 1).
shown to be significant at the 0.05 level. Also presented "in the

tsble is the result of a later analysis of covariance which showed

2.55 and females 2.13 (although inspectibn of the breakdown figures
above this score in the table suggest that an error has been made;

other’ data in the paper verify that the effect Df sex on final grade

uas aignificant at the 0.0l level.)§ All three of these variables

were known' to ‘have a significant effect on final gﬁﬁde, but no mention
vas .made of‘techniques used to adjust the mean grade on this basis,
nor wgs an effect‘'on the validity of the results dckpowledged.,

*

. Uncontrolled distribution of these variables over the biology groups

destroys the validity of the statistical é'procedures used.

L)
!

Achievement in college bilology as meaé%!ed by Tav mean grades for tﬁe'
six blology groups was profoundly effected by the adjustment of the’
means based on MSAT and MATH scores, e.g. the OB group which. had the
‘lowest achievenment based on rav means was said to have the highest .
achievement after the means were adjusted. .Despite the magnituoe of
this data manipulation, no rationale, no description,of how the ~
multiple'regression analysis was carried out and no data resulcing
from the regression analysis were presented. The actual adjasted me
grades for each.bﬁglogy group are not reported; they are said/Eo be .
presented in a sﬁ&cific table, but they ‘do not appegr. Wichout these
means only difference scores are available to measure the affect of °

the different variakles on final Srade, the dircctiona of the ,

[
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differences found by the analysis of covariance and the LSD multiple

- -
-comparison cannot be inferred from data presented. ! »

4
[

The generation of the all-tmportant reSpondingsyariatlg, mean grade
in college biology, was not clearly described. The relationships of
the different laﬁoratories to the biology course and ‘their pdssible’
; direct effect.on the final grade was not discussed nor vas it clear~
that all’the studenta,were enrolled in the same beginning biolagf )
course, Additional ambiguity was introduced ﬁy a few apparently
typographical and technical errors suc% as the statement that "the °
better student took YV" when the data being interpreted specified
that thg BV group had the higher mean grade. While the style of
uriting impOSed by many journals due to space limitations often

ires omissions and cryptic phraseology, it is important to

- 1nformation which, will allow a reader to reconstruct the

P
\\\ analysi and if possible, to carry out othet analyses of the data
t'hav been obtained, :

L]
A

This ‘papey, deals with an tmportant topic éhd cdntains valuable data,

-, +but the dpta analysis 'is inadequate to support the conclusions’ pre-

. sented The literature-'describing inuestigations of this type

suggests several approaches to the analysis of data; .I recommend, as:

a model, the paper by Hendricks (1963) Several additional student
variables have been analyzed for effect; age; mathematics background,
" and SAT scores as well as chemistry and sex have been reported to be
" stgnificant (Ogden, 1976).

data reported in.this paper reanalyzed to. remove the difficulties

1 woul&’be very interested in seeing the

cited zbove,

. tion and, morecspecifieally,-td higﬁ school textbook selection
) committees. =

LY

L 4

* . 1

It would make 2 valuable contfibution to science educa~-

-
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Academic Support and Instructional Services, University of
California, San Diego-La Jolla, California, February, 1976.
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Expanded Abstract and Analysis Prepared Espagially for I.S.E. by -
Herbert A. Sudth Colorado State University- .
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~ ’ ST . = .

Purpose .
The study investigated the vaiidity of prerequisite lowér}}iﬁision

&

course grades ‘as predictors of grades in upper division scienc b
- ¥
major areas. ve - <ie,

Rationaie , ) - . c LIS
, . T *»# g .

As indicated in the study, prerequisite courses’ are nonmally required
as a condition of enrollment in upper division courses.. These.
requirements are usually justified on the‘baSis of providing neces*-
sary’ content, providing practice in the use of skills in -« ) -
_quantitative problem solving ind as an-efficient screening mechanism

of students- for advanced study. Is this a reasonable and valid .
practi This study addresses itself .to this qqestion.»

. .

L]
L]

.

o
.Research Design and.Prpcedure %

-
.

' -~ -~ <

3
Omne hundred ninety-five college students who.graduated from the ™~

UniVersity of California, San Diego, in the sﬁrfhg of ¥975 vere the*‘\

: subjects of this study. The students were in geven different’ majors-'

apniied physics and information science, applied mechanics andzs’
engineering sciences, biology (two programs)iﬁchemistry,‘npthe-"‘°
matics and physics. The procedure used in the study involved T

analysis of the students' records to obtain anm avetage grade in A

*

the several prerequisite courses’ and the average grade in upper

-
* .
-

| sS4 ) :
o, 4 |

- v - -




.*

-

LY

. division courses in the students' major area.

< s B -~

o

A- correlation analy-

' between the variabies.

. tabular form.

_ divisiofi courses in the curricu1a~inc1uded in this study.

"sis was then made in which bivariant and mnltiple regression
coefficients Were obtained to provide a measure of welatibnship

W

The results are succinctly sumarized in

] ’ M -
rye findings clearly demonstrate- that the prerequisite coursés have

relatively high validity as preé&ctors of success in later upper

L4

. 1

Interpretations

* -

The authors conclude that the prerequisites are justified on the °
basis of their findings.
models to counselors and academic advisors in helping students make

They suggesl: ‘the usefulness of regression’

" desdlsions about their future areas of study and by inference,

théir probable success in pnrsuing more advanced-study.

¢ H *

~

‘ ABSTRACTOR'S ANALYSIS . . ]

This-study i) perhaps not highly original or innoparive. But it dis

claricy. Consideﬁ the small samples - for a eorrelal:ional stwdy,

,it is surprising that all correlations were significanr, most of

them, including all the multiple correlation coefficients, at the
ouepercenrlevel. The study would appear to validate convincingly

.. the use of prerequisites as pre&ictors of suceess 1in more ‘advanced

courses in scientific fields. The fact that physics grades were
the best predictors of later performance in four of rhe seVen major

areas (but strangely enough, not in physics) is inrriguing. As

“indicated in the data, undergraduate msthemacics:gradeg appear to

’ C 55

.. . 55

v‘ -

*

straight-forward, logical, well written and something of a model for -
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]

;s {

be better predictors for upper division physics grades, while lower

division physics grades age better~predictors of upper division

mathematics grades. Presumsbly the differences between the coeffi—
clents are not statisgically significant. It does, however, suggest

that some ad@itional study is warranted.
- : 1

*

Ihe-questipn of'the valiﬂity of prerequisites in other fields?
remains unansuered On a Eriori grounds one would expect the
Validity of prerequisite courses as prediceors of later success in, -
.upper division courses to be greater in fields with strongly developed
structure such as wathematics, science and possibly economics or in
fields with a relatively fixed sequence'such as foreign languages,
than in’ humanities, history or the less quantitatively oriente&

r
Y - o‘ -

social sciences. : .

. < - > :
With the pressure to admit students of varied backg}ounds agés and“

experience, there is often pressure to waive .or eliminate prerequi-
A
site courses. - ’ - . T

"

! » - -
One interesting question suggested by the study is the relationship
of institutiopal policy on prerequisites and the quality of the
institutional graduates. When prerequisites are either discouraged
or easily waived, it would appear to be difficultlto maihtain stan-
dards 1n upper divisicn courses. _ An extrapolation of this study
would support this view, at least in science fields, and raises a
general question about other academic and professional areas.‘

. . A

-
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Purpose - . T .
. . Fl ¥ \ R
Aecording to Pedersen and Jacobs, thé purpose of thi; study was ”...to T j
- . determine whether there vas a difference in achievement between ninth~ :
N

and tenth-grade students upon’ campletion of a.year of biology."”

- A
> 7 - ' -

Raticnale e __ , L

After reviewing the 1iterature'oe‘tﬁis topic, the authors eoncluded
that-therprevibus studies were conflicting in nature and narrow in
scope. Hence, an investigation involying a large numbér of ninth- s ) .
And“tenth-grade seﬁi\ets with diverse abilitieg was devised which .
éontrolled for many extraneous variables inherent in the earlier

. t
#égearch. , e

Research Desigg;end Procedure

+ . - .
* N v N v . -

‘This study was conducted over the course of one academic year involv~
ing all ninth-grade (684) and all tenth-grade students (721)° from
_Toccenville.uigh‘Sehool, Staten islandatﬂew Yerk;‘ An’even mixture
of ninth; and tenth-grade students was employed within ‘each class.
Furthermore, the classes contained pupils from a wide continuuh of .
'ab111t1e8° this larger spectrum of abilities was deemed necessary in

order -to offset those weaknesses found in the earlier research which . :

L

tended to select only a small number-’ of Bubjects and usually focused <

"
L]
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eppecially'on the brighter-students. Eighteen teacheré were involved
in the project; thus, extraneous variables, including tedcbei compe-

’tency, cla¥sroonm conditions;_and course time, were controlled because

L]
4 L
'l - - .

, L e . A

.. both groups weie enpb?ed on.a\randon basis, .

At the chpletion of the year's study, 511 subjects were tested at the
sane time with absenteeism beihg minimal (16 ninth-grade, 20 tenth-
'‘grade). A comprehensive multiple—choice test covering the year's
course of study was prepared by a committee of experienced biology
teachers, While the test's reliability was not calculated, its
validity wag verified by the faculty {nvolved. y

. The acores attained on‘;his test were divided into the two class
groups, and the mean for each group,sas well as the range and the
standard déviation, was calculated. A t~test for independent means
with 0.05 level of gignificance was performed. After grouping the

. individual scores into intervals (selection was based upon teacher
.interesth), a chi—square test was employed to determine if a
aignificant dif ference existed at the 0.05 level between the grade
distribution for ninth-graders and the grade distribution for tenth-

,éradersf : “ ' '

. -

gomeerl s ] . ~ X

[

No significa t. difference was found to exist between the mean scores
for each gra level and the difference in’ grade distribution was '
negligible. The t~test for determining the difference in mean scores
showed a t-value-of 1,72 which was not significant at the 0.05 level,
The chi-square analysis for grade diatribution resulted in 9.69 which®

¥as, pot. significant at the 0. 05 level i . .
A
. : - . -~ * ! :"
' 1 ' ' * ) . .
jnterpretations _ a i "‘T- ‘
: e ) N\ : ) .
\ ./ ~ i . . . )

S;nce no significant difference uas found in either statistical analy—

sia, the researchera inferred that ninth-grade studenta do have the
sau" . 'L—‘ e

-

-
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- bhckground and the capacity to succeed in biology. Furthermore, .the
authors believe thit their study suppogts those who have p!oposed that
blology should be taught on the ninth-grade level' this conclusion

" is_based on-the authors- use of a largEr,number of.subjects’with

*

diverse abilities. .

[
-y

¢ * ’

The authors of this reseatch report.conuey thelr information succinctly,
thoroughly, and precisel The format used helps the reader clearly

and quickly understand the totality of the investigation, the problem
analyzed, the process used, and the results achieved. As a result of
these many attributes,'this‘investigation.aslreported has demonstrated
that ninth-grade students should be permitted the opportunity to study "
biology.

o
- ]

. . ~
~ [ . . -
v .

This conclusion was reached afterla ‘careful study of ﬂhe.literature and
after developing a research design devold of the defieiencies’in previous
’ studies. Their investigation 1s ‘unique in the employment of a larger

'number of subjects (using: all ninth- and tenth-grade studencs with \
diverse abilities attending a large urbaﬁ high school) Unfortunately,
. : the authors did not quantify the varying abilities. . b o

. However, i;veral’attributes are found in this study: _
- - . A ; v

a_', 1., The -mixture of ninth and tenth-grade students within indi-
vidual classes—this controlled for subject matter .
. presentation bias, - . . '
o . . o \ . .

* »

2. ‘fhe final examination was prepared by a committee of biology

i ' ) te3chers‘-this insured that the test content dealt with the
\ ‘ . . entire year's curriculum and eliminated tester bias.. . Ve
) - .- cy, - . . .
‘ - 43, The final examination vas admi tered simultaneously to ,
f - .‘f :all subjects-—this allsriated :iz bias in testing conditions.'
L . o




) -
In addition to - these attributes, careful attention was also given to .
the research design.' The use of a t- test foy evaluating and compar-

:lng the Mean scores between grade levels was most appropriate as was .

the use of. the chihsquare for evaluating the significant diffefénce in ‘

the grade disctibucion for the’f;”groups. According to the\authors,
they chose unequal intervals with logical care, keeping in mind the

iﬂterests of classroot teachers., While the chi-square test using

_unequal intervals was shown to be not'statistilcally significant, i€

N

would be interesting tq reanalyze the data using bequ‘a], intervals except
for the first. from zero to 50. Since such gredt care was taken with

the statistical analysis of the data, It seems unfortunate, however,

-

that no quantitative techniques were employed to assess the reliabili}\ ‘

and validity of the achievement test (content validity was only subjec-
ttvely determined by the biology faculty). S

Therefore, the conclusion reached by the aut;ors appears to be well—
founded—-that ninth-grade students would seem to have the background
and the capacity to succeed in blology. The authors also suggest that
as a result of being able to take biology in the ninth-grade, students

will have more opportunities to select course% vhich hest meet their

thdividual needs and interests. L. ‘- ) h -
v . . .o . . 15
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MR ‘Willson, V. L. and A. M. Gaxibaldi. “The Association Between Teacher

Participation in NSF Institutes and Student Achievement," 'by
E. J. Davis. Investigations in Science Education, 3(1):158-61,,

1977.

. j 1 . . ~N“—' by

i - T S

R : ' Victor L. Willson _ ’
. ‘ University of South Dakota

- - -
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Vblume ‘3, Issde 1 contained an abstract and analysis. of an article .
: " first published in the Journal of Research in Science Teaching (1976)

- The abstract and analysis were prepared by Edward J. Davis. There
are several distinct points of the criticisms pf Davis which will be

. addressed in this response.

+ . -

The oata analysis reported was part of a five-year evaluation grant
b

*

to Dr. Wayne Welch to study effects of selected NSF projects (Welch
and Gullickson, 1973) The evaluation included an initiai.ass?ssment
of several hundred teachers in science and mathematics and concomi-
tant assessment of one of their classrooms. Davis questioned the
randomness of the sampling procedure in the selection of teachers,
‘;ho were supposedlY selected randomly by principals from a stratified
systematic sample of schools in fiVe geographic regions, No direct
investiga;ign of randomness was made, 'but indirect evidence was
collected by examinfpg the characteristics of the teacher sampled
Number of years in teaching, numHEr of credit hours of sciénce and
math, highest deégree earned were compared between the ERIC sample
(Schlessinger, F. R., et et _al,, 1971) and the Welch sample. The ‘two '
samples were juilte similar (Dr. Wayne Welch, Personal Communication,

—1978). T s -

.
N |3

' _Anogher criticism-of the article was centered on the‘con%truction‘of,
the achlevement tests used. In mathematics the National Longicudinal
Study of Mathematical Abilities (NLSMA) irem set formed the basis for

" test cqnstruction. At grades eight and‘Bieven, items were content

"+ divided into four taxonomic levels: computation, comprehension,

L
1

: ;o . X
* % * ) ‘63 - L. £

62

* tategorize nto numnber system, algebra, and ‘geometry. Each was Sub-

1

L]
(1%




;pplication, and analysis. Mathematics educators formed an expert gf ;,
panel to decide percentage contribution'of each content’ subarea-to
reflect currept curricula, Items.were selected to have difficulties .
. between .5 and .9 with point-biserial correlations greater{than .3
with the original NLSMA scales, Further revision and a pilot test
'in.public schools followed with final revision, In scilence a
/comparable process was followed using National Assessment of Educa-
) tional Progress (NAEP) Science Assessment items released from the
. 1968 assessmenEL__Attitude and process measures administered in the
study were discussed in other published articles and are.not directly
relevant to the paper. Technical descriptions of the tests are avail-
able from br. Wayne Welch, University of Minnesota, Minneapolis; MN

55455. See also Lawrenz (1972} and Sandman (1972). ‘

/éhe last point of criticism was considered most important by the
S reviewer. He suggested the gain associated with institute attendance
“ was too little (about 2 points on ‘the 40-item tests) to warrant signi—
ficanteattention or to recommend institute attendance, There are
several features of the gain ignored by the reviewer.. Firsc, it’'is
the average gain over a large number of classrooms. There have been ' Vg
few educational effects shown to be this large in any studles of
achievement. Next, the gain can reasonably be compared with gains
of similar magnitude on standardized science or mathematics achieve-
ment tests. Two points’on a 40-item test represents a 5 pertent
absolute gain (and 10 percent on the base level of about Zb correct
for the poorest groupsj In Table 1 are‘listed comparable gains and
their interpretations in cerms of'jL__E,means as published by the’
first two tests I had immediately at hand. '
. e ) ] 3 . (
The magnitudes of .gains for the classes in the Willson and Garibaldi
v 1 study are comparable to very large average school gains‘on the STEP
and ITBS ted¥ts, While grade equivalents are crude at best the ITBS

gains of about four months in grade 8 math are probably quite compar-
able to the gains of the STEP tests, which don't report grade equiva-
lents. Any program which can produde an average four*month gain in

. claaaea is worthy of consideration 28 was discussed in Willson and ’

LY
.
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Table 1: Comparable Mean Gains for NSP Data 3Set and Several Standardized Teat Norm Gt*ps )

-

l\-

o
Initial-Mean. Pexcent - . ~ Percentile
Diffieculey’ © * Gain of Grade  Rank Gain
of Test for <«  Raw Total Equivalent for School .
Comparison ' .Gain Items - Gain Méans Comments
1. NSF Data Sample . e ’ “ — .
(Willson and Garibaldi) , .
~ » Science ‘ Gr. 11 .56 2.14 5.35 ° —-— o Initial mean
4 _(40 items) R ) . difficulty is the
‘ Gjr. 8 -36 = '95‘ 2.38 ) - - mean scote for NO
Math s Gr. 11 Y 2.0% 5.03 - . - NSF institute
(40 items) . _ . attendance divided
\_/‘1 "in the test, ~ - °
. “ - -
, ‘2, STEP - Series 1I " _ .
School' Mean Norms (1971)° . ' _ ‘
Science cr. 11 .. 55 N N 5.35 - +24% o, InitdIal mean diffi-
- (75 1items) X ’ K N culty is the mean
‘(50 items) Cr. 8 .63 2,38 - +112 school raw scote
Math Basic Concepts . e ) :;viiggabznn:?;;er
. - *
(SF) items) | Gr. 11 .49 5‘.03 | +23% test as reported
(50 items) Gr. 8 .59 4,43 - +21% in test manuals.
Math Computation . . /_ B 8
bt {60 items) Gr. 11 .37 5.35. - ‘-1-312
(60 items) Cr. 8 . .62 . 443 — . +13%
* . " L
. 2. ITBS - Form 5 (1974) - X .
" School Mean Norms ‘ "
Mathematics Concepts . 4 P . ]
(30 items)  Gr. 8 L *1.33 4,43 »h +20%
y Math Problem Solving . oo )
(30 items) cr. 8 N Y 1.33 4.43 A +23%
L3 S .
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Garibaldi.
Servios'ins

The conclusion remains the same:

thes by teacheﬁs appears quite beneficial to-student

participation in An-

]

achievement. ‘
/ "o S . £
o’ hY - " . .
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