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Introduction

The current wide-spread use of the semantic differential (SD) for index-
ing outcomes of Instruction is not surpriﬁg?g. ‘:hé SD 1s easy to .administer,
has a 1arga’bcéy of literature to support its use, and is relatively easy to
analyze, Stlll few researchers or evaluatafs are aware of the breadth of use
of the &D. _ Hecht (1971) reviewed twenty-snme studies using the SD in"the
‘evaluation of iﬁstructianal utcomes in é: ence edugatioﬁ aiang; Bi=pnla* ‘ad-
jective scales have,béen used to evaluate gcnfafEﬁées (Friéen.& Bumbarger, 1972),
. college fréshmaﬂ classes (Hcaver, Baumann, & Shafer, 19?0), instruct inual pro-
ngamS'(CEEVéf & Phipps, 1969), and even individual 1asscns Cﬁvans, 1970)

But many studies using SD instruments to evaluate outcomes of inst:u&ticﬁ"'
appear to have basle methodological ef ﬁhegretical difficulties. Iﬁ general the
three mgét important difficulties are these: ;‘!‘

é. The stﬁdies are gﬂdértéken without céﬁsidéfatian of the assgmptiensf

or limitaticns ﬂf,tradizianal 2)] Ehecry. |

B. The Etudies fail to precisely gansidef what it is that the sh indexesi

€. Studies fail to employ appropriate analytical methods.

" The pﬁfﬁééebafrﬁhis>§éﬁér”isréo set out an‘altaiﬁatiﬁé‘apﬁraach tg é§a1uétiéﬂ '
usiﬁg the SD, baéed gn'é restfiéted model for SDLapplitéticﬁ.whi:h meets the
pragtical'amd methodological reqﬁiiemEﬁEs ﬂf,eéuéatiaﬂal evaluétars.' While ﬁhié

;restfictéﬂ model cénncﬁ be appliéd iﬁ'all situatigns, itrdaes apﬁear to have,'

Viﬁpﬂftaﬁt advantages in the measufement cf éff&ﬁtiva Dutcamés Qf iﬂstfuctian  -

in thﬂse situatiaﬁs wheze one is PaftiEulale inﬁerested in iﬂdéxiﬁg vgenafal

evaluative féSpEﬁSE to the instructioen, whe:e the learner papulaﬁign is of moder-

ate size, and where one is evaluating responses to easily defined concepts.



The Restricted Model

The major requirement of any SD appl;:atian is that thé researcher respect
the structural or geometric pfgperties gf»tﬁa Sb. ié tfa&iéiaﬁgl 5D aﬁalysis
this mezans dealing with the ﬁaﬁvenzianal semantic space solution Dfxthe analy~—~
sis of a set of bi-polar adjective scales. Osgood, Suci, & Zanneﬁ%éﬁa fl?S?)
set fgfward a model space made up of three dim ensiéné: gyalﬁativé? Potency, "
én&‘égtivi§y (EEA).i They arrived at EhisVS§ruchrérby tha,factsf aﬁaiysis of _
 Eany gcales, and argﬁe that ir is stable 0ss concepts, people, and even acrass.
aéulturesi The restficﬁad model of affeétivé evaluation pursued EEfE'faﬁﬁses on
the single dimension of the evaluative factor. While there are seve?al reéégﬁs
fgf'méking this fééttiéti@ﬁ; tﬁe central a:gument is simply that the affeétiﬁé
‘response information contained in SD reséansas appéaférin that dimension. -

In one of his early studies, Osgood ‘(:;'952} ‘fnur_ld that many of the 'biapclarf
scalés app]ied to =z cﬂncépt 1oaded héaviiy en a single factaf; That factor, hg‘

fauud, accounted fcr a large prcpa;tian of the tntal variance in the scales

often as much as 70% or more. In additian— sev&ral individual SCEIEE lﬂaded veryr

LA

“highly on the first factor. The restrigted model thE represents a throw-back tafi

" that earlier model of the evaluative factor f@f’ﬁhé‘?ﬂf@ése of using SD~respcnSgiw

M\ -

- data in the evaluation éE affective outcome
Tha Edvantgge of the Slngla factar mﬂdel GE the SD in evaluatign being set -

out here is that it hel the invastigataf salva thrgg basic prnblems Engauntared
‘ in SE evaluatiﬂn studies. rTﬁesé aié: | ’
Ji: The prgblem gf wnat it is tha? tha»éD indéﬁes;
'i, The problem ﬂwaQnEEptiSEa;E AnﬁéraéEians. |
“73:“1The ﬁééblem of appraﬁfiaté methéaﬁlqgf;‘k

v Eaé§ Qf these will bé cnnsidered in turn.
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What does the SD index? An investigator following traditional SD theory

who has read The Measurement of Meaning several times will invariably respond

ts'ché guestion of what the 5D indexes with the knee~-jerk reflex: The SD

measures connotative meaning. But does it? Or, even more important, is con-

notative meaning what the evaluator wishes to measure when looking at affective
responses Lo igstfugtian? Probably natg The question has been débagéé almost
constantly far twenﬂy vears by criti g from Carroll flgig) to Hiréﬁ (19593 who
asks: "What is it that is being éiffergntiated by the semantic differential?“
Perhaps a better question for evaluators is: What is it that we want zhé
semantic differentisl to différegﬁiaté?' One answer which is of importance for

- many evaluators is: Affééﬁiva réépezses to concepts.

If one examines the sorts of écaleé which are commonly found to load
Eea?ily on the first unrotated ESEtaf,'thére atéimany whiich are eéSily identi-
fied with afieétive evalgatiaﬂ. éﬁcng these are fair--unfailr, kiﬂdiécfuélg
valuableaéwc:thlés$g and hapestésdishgnast; Caﬁﬁidergd alone, ﬁhe fifét fagﬁmf
{or Eﬁfsétaf)imay be éharagtEfiééﬁ as fEPEéSEEEiﬁg general affect——a genéral
' diségsitiaﬂ tgéafd EEE ;anééﬁg being indexed byVEBEVSD.‘ It is sort of an
evaluative é%féctét‘cﬂrfespﬂﬁdiﬂg in évglaétian’ta,the genéfal1intalligéncé
factor found in intelligence testing. Considered by itself, it is of great
pfaﬁéical interest ta’the Educaticnal investi@atOT.j It pravides a Eingle iﬂdexlf

of the géneral affactive response of a set af people toward a set of. zoasepﬁs.A

'In. certain appli;atians§ at least,'the SD‘s first factor indexas affect.r
Céﬂceggfgcagg;jpggﬁa;tiangj difficulty far many users of SD methadalggy

1s the problem of concept-scale interaeticnsiv Essentially thé problem is tha; _

he " sa e 'pattern af Scalg'~Mv’

\I"T‘

'Mfiﬁ”méﬁy studié5'teSéatchéfs”héve failed to find"
- ‘lnadi, on factars Which Dsgégd found. The imﬁaftangé of this'fiﬁding"is tnatW 

"‘it Eugggsts Ehat, cnntradiztary ta Dsgacd s pnsitian, that EPA structure is no
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'stable. 1In fact, it is quite common to find scales traditionally thought of
as definitive for the Potency dimensions (active--passive) loading at high

levels on the first factor or E-factor. Levy (1969) and Heise (1969) summarize
the concept-scale interaction literature well. Osgood and Sueci (1955) suggest
that, in fact, there is not a necessary sﬂrtaspéndencgrbétweén the factors
obtained in an analysis of SD scales and the underlying dimensions of semantic
space.

But the concept-scale interaction problem has pfagﬁical'cghsequaﬁzea.far

the investigator t shimg to use bi-polar adgective scales to index evaluative

responses to concepts.  Heise (1969) indizates that one cannot simply assume

™

hat the scale-cencept rélatianships found in Eha analysis of one set af cancepts
will hold for another set of cancepts as well. Therefore, the patté:ﬁ err
laaéings must be re-determined through factor analysis‘gf multi%diménsiénai
Ecaling for each new'study. This raises the campléﬁity of SD studies gréagié—ﬁ_ 
frequently putting them out of the reach of many investigators.

The use of the restricted méﬂel of the 5D adﬁancéd heré helps overcome
cnncéptsszala interaction problems in twe principal ways. - First, siﬁee'ane is
,:ancernea with only a single factor or single uﬁdérlying diménsian, the qﬁesﬁ ,
;tiﬂn~af interaction is limited to a question cf h ch scales load on the first
Vfagtaf-father than éhich scales load on which of saveral factors. Thus the
- problem is simplified. Sezcnd,rthe analysis theh'needs to be ﬁerfarmed Eal
énéwer this ﬁuéééinn is also simplifieég One daes’nat haée taruse a‘fullrfaetﬂt
aﬂa]ysis (althaugh factar analy?ic techniques will be used) to find'auc which- W
vﬂhilé_éne ;gnnat argue that the evaluative factor is stahle with respect

oadings,- one can az least argue that the problem is

\h—‘

to the pattern of scale

- much less critical in thE rest icged mﬂdel than it is in the ;raditianal mﬁdel.

‘5'
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Appropriate m§§hg§§1?g?;7 If the methods the investigator éﬁ?lays in ex~

amiﬂing relationships in the SD data zre to be appropriate, they must be

Dnsisteut w1th the ﬂthQ s set out in thé previous discussion. Spacifiéaily;v
they must : i |

1. Consider adequately the pfgblem of structure.

2. Yield an‘apprapriété index of the avaluativeuéimensian of the sgfuetuféi
Ideally the methudglagy should also be kept felatively simple. 7

The prablem Qf Etructure is not ;gmplex, but a remarkable number of stuéies e
fail tcrdeal with the Problem adequately- The key iszue is . thatrsinze one is
‘arguing that the SD is a mult;ple—scalé index of sone underlying dimension or "f e
factor, one must test rglationships on tha basis of “that underlying dimensian;

and not on the scales themselves, This point deserves egpaﬂsicn.

Eaﬁgider the question of testiﬁg tha hypothésis that an inSEqutiQnal treaté :

social studies unit on Central America. One hopes that the 8D can ‘be uséd'ta'

determine 1f a change took place. But if one simply performs a set of Et-tests

on the individual-sgalas ﬁsed in thé analysis, there are majnr mathadalagical
4pfablemsg ‘Fi:SE,“pna_do§'  ot know which scales index the general Evalustive, -
resgaﬁsei _One guessgswthat good-bad does, but what about the others? Then
suppase that six aut of ten tests wEré sigﬁificant; Daeé thaﬂ iﬁdiﬁaﬁe six
indepéndent Signlfigaﬂﬁlfésults,‘ar is the investigatmr simply measur;ng the
same uﬁderlying relatignship six timés A fufth&f pfablem is that: Eiﬂce the

Vitests are not. inﬂependent (s:alas are clearly :ﬂfrelated) the 1ikelihaad of a .
t type 1 statistigal error becomes very larga; aven with a small number of scale'.
In: shgft, the methadalggigal approach mf pérfafming fepeated tests of Sigg f1~

gance on individual sDh sgales s banﬁfﬂ?t and shauld not be emplgyed uﬁdet any

-eirzumstancesg;,_ R
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Vzgmbined 1ﬁdax ﬂf the underlylng relationships in the data, how should he or
she approach the problem? The concept--scale interaction problem strongly
suggests that one cannot assume rélatianships between scales and concepts in a
Siudé based on the analysis of gén:épts,in another study. So some analftiz
technique, such as MDS, factor analysis, or cluster analysis must be émglayed
on the data obtained inbthe e&aluaﬁian study itself. The twc apﬁr@aéhas which
will be outlined here are both based on factor analysié?;althaugh neither is,
strictly spaaking,_a factor analyﬁic meEhDd.

The CFRM methad.r Alleﬁ (1974) suggests that the canonical far;tg’ri regres—

sion ﬁezhai (GFRE) is a Sagnd géﬁe:albmethad'of gcmp uting gcﬁpgsige indexes of
ﬁﬂabsazved variables. Allég ptgvidés an Extenéive dévelapmant Df the argumént

~ for using this particular appraach Bgt the features of parti:ular iﬁterest in
tnis appligétian are that the te;hniqus provides maximally feliable and valid
estimates of the unahserveﬂivafiabla5 and that the obtained factor is uncor-
related with the residual varian:e in the data. In édditién the appraaﬁhbhasy
practical meric since thé routines uséd to caleulate the 1ndex are availablé -

thfaugh standard Sﬁatistigal pfggfams suzh anSPSS-"

The procedure followed in calculating the scores for the ﬁﬁ@bserve& evalua-

tive ingex”usiﬁg the CFRM areﬂéﬁﬁliﬁed in Pigure 1. Essenﬁiglly ﬂﬁe'peffafﬁs'

a factor analysis of the pooled SD data across the scales using Rao's Canonical = -

Method of factaf’énéiysis (Rag;-19553_ Using the factor score coefficients
abtainéd by the regﬁessian,methad'CHarris, 1957}, one ﬁalculaﬁés factar scores
V‘fﬂf Ehe pre- and pcst—instructlnn réspﬂnﬁe; abﬁained féf each cancepﬁ in the->g#

_analysis. Generally saveral cancepts are used in a given ﬂalysis. An appro-

P, ate t st ﬂf sigﬁificant differences betwaen meaﬁs (usually a ;i' ;t) is theniirr -

8 vused ta determine if the val es for thé géﬂeral evaluaﬁive respanse index diffets };




Insart F;gure 1 abgut hare

The advantage of the CFRM method is that the indéx employed has several
desirable properties. It is uncorrelated with the residual variance in-the~—

analysis. It can be used to determine what proportion of the total variance

the index represents, and it includes the trlbutlans to the score af each

scaie in the analysis.. Its major d;sadvantage is that it is camputatiaﬂally

o]

omplicated and is perhaps more d',;ile than mast évaluatars need_"”'

~ Unit weightmiéchgé; For those situations in which the prééisién_énd'
statistical niceties of the CFRM method are not required, a simpler methed is.

available. After obtaining the loadings of the scales on the first gnfogated

scales which 1aad highest on the factar. In a set of 15 scalesﬂit is :bimﬁﬁf”
to find over half with absnlutg lgad;ngs nf 500 or higher. Summing avéf thase g

scalés with 1:adings above sama.preésat level (5uzh as iGQDJ &ill’pfadu;e'a

Eampasiﬁa indax. Even zhauﬁh th;s index daes not have idaal statistical ?rgg

perties,'@ne has a straﬂg afgument fg: suggestiﬂg that the iwdax d@és méagure

general evaluative fésp@nsei In fact, the CFRM index and the unit weight index,,

should intercorrelate highly.

égfgggigiga;;Demﬂﬁgtratigg'

. The approach set forward above was employed iﬁ'tha:évaluétiaﬁ‘afiaffeééi#ev;"

agt23§eé—éf a'cgllegarzﬂgfsé in"Tnszrﬁgﬁiéﬁélfsfsﬁeié. As part Qf a f@fmal

‘program of course d551gn and develapmaﬁt evalgatlan que tinﬁs tegarding the

: affectiva utcomes f a uﬁit on the managemant af instfuctlaﬁ wgra raised-;

‘l‘Specifically thé uurse évaluazgrs askad if thé unit brnughc abaut ehanges iﬂ

’f}ithe affectlve IEEPERSE by leafnerﬁ tc key ﬁﬂﬁEEPtS ﬂf the instrugtign.,;_ff

factor faﬂd Roa's Eanaﬁiﬁal Hathod'is agaih fecammendéﬂj, one idéntifiaérthcéer; 
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Concepts. Four concepts were identified for analysis. These were LEAREINé'
RESOURCES, A~V MATERIALS, MANAGEMENT OF INSTRUCTION, and AMERICAN EDUCATION.
Tae last concept was chosen as a result of a student comment in an eaflier
course evaluation. The DEhéfS’wEfE,SElEEEgd on the basié of the course con-
tent outline.

In ad?itiaz to the four éﬁpa:imantal ﬁcnéépts employed in the study, four
"PlaEEEG“ concepts were also 1nves§1gated.« The purpase of using thése concepts

was to show that the evaluative response to concepts not central to the instruc—

' tinn would not change. - The,foufrcanéepzsrwere';hasaﬁ for their high familiarity.
They were: KITCHEN, ARMY, HIMESGTA; and MYSELF AS A STUDENT. In a notmal .~ .
Evaluaﬁign study using tha sD, such dumoy ccncepts wauld nat be necessar§.'i
Thef were lncluded hera fnr EhEVPurpDSES of the empirlcal dgmgnstraéian.r

SD lnstfumenﬁ. The § instrument emplgyéd in tﬁe analysis cansisted of

sixteen scales of bi~polar ad;g;t;vgs.vJEagh leafner:fesganded to each set of

Insezt Flgure 2 abnut here

: 5231é§ féf éazh:éaﬂéepﬁ*iﬁvastigated;; Dne sez af syngﬁymous scales were in-
cluded ‘to provide- an"internal EhEEk fgr Erratic respanse pattgrns - Secales- wereL‘f“‘
' typlcally thasen.baca;se of thair méaningfulnéss to Ehe evaluatian éuESEan- -

’V(Eartér, Rugﬁels, & Chaffeg, 1958) The cancept far eaéh seg af scales was

.;ptinted by hand at thetnp gf the fnfm. : :*rfv,>f ' Cos
The same’ farm was used pre~ and pgstﬂlnstructian_. Simpié'instfﬁctiaﬁérr
wate glvan priar tg Esgh admlnlstfatlnﬂ. The intet—tegt 1nterval was apprnxisA

'7'mataly two wagksi Respansés were hand punched anca ;cmputér cards, a;thaugh

PR

")

-the use ﬁf ap—sgaﬂ or sense—mark cards wauld f321lltate the data Eﬁtfy ptazess
 iﬂ typical educatianal appllcatlans.i Finally, all daEa was analyzed :"*g Eher

,iSPSS packaggib A simple,rarlginal FDRIRAN pragram fgr calculatlng a reliablliﬁy .

'/;caefficienﬁ was_uged : *-;f  eii,u7ff 1()




The Analysis. The :amnnical factor analysis of the pooled sczle data
Fielded large first factor Unrotated it loaded highly on several scales
' Inséft Flgure 3 abnut hera

including bad=—gnaa and- usefuI*EuselEss at r = =.835 and r = .911 rés@égtively,

" These twa egtramely high lcadings cleafly mark the dimension Whizh the first
factaf'indéxes,as an avéluative and/or utility &iménsian; Faur af the szales,

f;:eflecting dlfflculty agd speéd had-lcw laadiﬁgs and law communallty estimates

ssociated with them-r "In Effezt, than, twelve of thnrgixteen scaléS?laa&ed 7;" o

:m\

heavily on the factor. Samewhat surpf151ngly, szalés suzh as aetive~=passive,

which are ﬂatmally thcught nf as not évaluat;ve, laaded very - hEaV1lY on the
first factor- ThlS f;ﬁdlng';ends suppaft w1th1n the~study for the cgncépt/scélé
inteéraction ;t’;—ritiéisiﬁ of the SD. |

Eaétéf score EOEfElQlEQtS were :algulated using the 1east-squarés tegres—
sion méthad:(Lawléy & Eaxwell;.l§7l)‘ Using these weights, a combined index
‘was calculated for the ungbsé:véi avaiuative variable. One variable was zalcus

" lated for each of thé ccnceptsijri

Reliablllty aﬁd val;dity of the index. Prior to using ﬁﬁe,cgﬁgaéita-index;;
fﬂr testing the hy@othesis that shifts in eqaluative fe%pansg héd ﬂééurfed, the
:Eliability and validigy éf Eﬁéréémﬁpsité indeﬁ‘éas,detariiﬁéd farvéh pooled
»téspange dsta..,The apprcach taken was to de;ermine tha Dmaga féiiabi;;gy géefﬁy

ficient dua o Heise & Bahrﬁsted (l970). .,,discussian of the formula and the

'gimple program used for galculatingrﬁhé Eééfficiént are given ianiguféwﬁ;r B
Tnsert FlgUfE 4 about here

inEfy briefly, Ehe Dmega éaeff 'nﬁ is. ai.indéx!gfuthé ?répaftionfdf vafian2E7;Ilgﬁéi

~odn the :Qmpnsite measure Whlﬂh is gammaﬁ variance. : As such ;t is an egtimate aff:J:f

nithé 2arralat1aﬁ betweea zha Eampasita 1ndex and the Erue Valué af the unobserved
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. For the pooled response data, the reliability of the composite index is

calculated to be Q = .949. This suggests that more than 94X of the variance

observed in the composite index was true score variance of the unobserved vari-

ing to th

Omega reliability coeffi-

N

able. The vaiidity coefficient correspon

P

cient is Rho. It is simply the square-root of the correlation coefficient and
~ represents the estimated correlation between the composite index and the unob-

served variable. That is calculated to be p = .974.

Tests for treatment effects. To test the hypothesis that the instructional

*

treatment produced changes in the student's evaluative responses to the concepts,
a palred t-tesat was performed on the pre- and Past=instruc§ion'ccmgasite indexes

Insert Figure 5 about here

for each concept. ' Among the eight tests performed, only two were significant.
The responses to the concepts A-V HatafialVand American Education showed sig-
nificant changes in mean value across the instructiomal ttaaﬁﬁent;. Within”;hav

- was interpreted to mean that attitude shifts did occur, butrthé;rthe shifts

-  AfEraadaf intéfpra¢acion:given to thé ébsér#éﬁiaﬁs at ﬁﬁéytime wés ﬁﬁatr
students had formed ﬁegatiﬁa valﬁ25=regarding the way in whichﬁéiétiéan Edueatbf;
used'audiéévisﬁél materials in ganéraifgv . o

:hEVSiﬁpléfraﬁpfdééh to analysis éf EHéiféspénSe &été,binfglﬁiﬁg,pgéling'
of fespdnse data from séaléé which appear-to load heavily on the first factor,
,waé‘nat'éutéuéalinrthgs étﬁdy;f Iﬁ general,'if‘the'GERﬁjﬁeﬁhnd is_pgrfﬂrmediit,

£ first chaiée and obviates the necessity of using the less ac-

(o]

. 1is the approach
c
. evaluative response would have been observed using that method. =~

uraté,but,éimplaf method. It is not likely that any significant:shifté in




T 15iﬁ'édﬁéati§nal éﬁélna Dﬁ; th;ﬂ, 15 pfesented as a mnra snund’méthnd than ig T

;“j?advantages  ;

’ "T"’i“g to ';he Esg@tially EEﬂmEtri al Pfﬂpéfﬁies af»; the sz:.,_ ‘iﬂftﬁe.reséﬂcéa

"mgdel gne

T% fnr thé immédlate,purpnses nf T

ts due ta instruﬁtianal

t :ﬁgét the nééds of &t
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