DOCUMENT RESUME

ED 305 401 TM 013 029

AUTHOR Pilotte, William J.; Gable, Robert XK.

TITLE Using Confirmatory Factor Analysis To Study the
Impact of Mixed Item Stems on a Computer Anxiety
Scale.

PUB DATE Feb 89

NOTE 28p.; Paper presented at the Annual Meeting of the

Eastern Educational Research Association (Savannah,
GA, February 1989).

PUB TYPE Reports - Research/Technical (143) —-
Speeches/Conference Papers (150)

DESCRIPTORS *Affective Measures; Computer Science Education;
Error of Measurement; =*Factor Analysis; Factor
Structure; Goodness of Fit; High Schools; High School
Students; *Item Analysis; *Rating Scales; Test Bias;
Test Items

IDENTIFIERS *Computer Anxiety Scale; xConfirmatory Factor
Analysis; Factor Invariance; LISREL Computer Program;
Parallel Test Forms

ABSTRACT
Confirmatory factor analysis (LISREL VI) is the

method best suited to the corparison of measurement models when those

models are based on a priori assumptions. Traditionally, positive and

negative item stems were mixXed on affective scales to reduce response |

set bias since the item pairs were considered to be parallel. Recent }

studies indicate that positive and negative item stems may form j

separate factors, implying that they represent different constructs. {
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In this study, the differences between positive and negative item
stems were assessed using two forms of a computer anxiety scale to
ascertain if the negation of an item produces a parallel item and to
compare the factor structures and measurement errors to determine if
factor invariance can be cleimed. Three forms (Forms A, B, and C) of
a computer anxiety scale were administered to a random sample of
students (20 homerooms) at a small city high school. Reverse scoring
was usad for all items on Forin B and for appropriate items on Form C.
The results are consistent with those of other researchers, providing
more evidence that the use of reverse scored items on an affective
scale can alter students' responses to an item. One should view
results with caution when the instrument includes mixed item stems,
since the negation of an item tends to lead to an increase in the
error variance related to the item. In general, positive and negative
forms of this scale do not meet the criteria for factor invariance or
for parallel tests. (TJH)
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Abstract

Confirmatory factor analysis (LISREL VI is the method best
surted to the -comparisocn of measurement models when those models are
based on a priori assumptions (Hayduk, 1987; Jorskog % Secrbom, 1986).
Traditicnally, positive and negative item stems were ni <ed on
affective scales to reduce response set bias since the item pairs
were considered to be parallel (Sable, 1386; Fleishman & Benson,
1987; Nunnally, 1378). FRecent studies indicate that o.sitive and
negative item stems may form separate factors, imprying that they are
representative of dif{ferent constructs (Eenson % Hoe-evar, 13835;
Pilote % Gable, 1988; Schmitt % Stults, 1385; Wright % Masters,
19823. .In this study, the differences betwcen positive and negative
ite . stems is studied using two forms of a computer anxiety scaie to
ascertain if the negation of an item produces a parallel item and to
compare the facta, structures and measurement srvors to determine if
factor invariance can be claimed. The results of this study are
consistent with those of other researchers. UOne should view resul ts
with caution when the instrument includes mixed item stems, since the

ad oo an increase in the ervor

1

negation of an item tends to 1

variance associated with that item. In general, positive and

(=]

negative forms of this scale do not meet the criteria for facior

invariance or f{or parallel tesis.
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Using Confirmatory Factar Analysis o Study the Impact

of Mived Item Stems on a Computer Anxiety Scale

The purpose of this study was to investigate the changes in
factor siructure and error variance asscciated with items transformed
to a negative stem. This section focuses on the maasurement mudel;
aroup c&mp;risans, LISREL goodness of fit indicies, and the use of

pasitive and negative item stems.

Measurement Model. The measurement model used to explain the

covariation in a set of observed variables is important since
reliability depends on how cliosely the model can reproduce the
covariance matrix (Balleén, 1982; Fleishman & Benson, 1387; Hayduk,
1987; Long, 19837. LConfirmatory fgctar analysis allows for the
testing of different measurement models based on & set of a priori
assumptions concerning the number of restrictions placed on the scale
items. The most restrictive 'model dictates that 2ll items are
equally accurate indicators and that the error azzo-iated with the
individual items is rot coarrelated. In the l2ask vestrictive model
the factor loadings for the different scale itewms are free to vai y,
errmr variance is nob constrained to Se =sgual and w2 correlations
between the disturbances for the observed variables arz no longer
forced to fero (Fleishman % Benson, 1987; kanny, 1973). Frevious
research has proven that correlated measurament error will bias
reliability estimates and that the reliability o=f an instrument can

Y
vary across subgroups (Fleishman % Benson, 19873. The congeneric
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model, being the least restrictive, is probably the most realistic
madel .

Broup Comparisons. In many instanc®s & researcher would like to

compare different groups with respect to a certain trait. These
types of compariscons "share the implicit assumpticon that the measure
of interest assesses a common latent construct across populations®
(Newton, Hameoka, Hoelter, % Tanaka-Matsumi, 1584, p. 100). Since
construct equivalence is a necessary condition for cross—group
comparisons, facioral invariance nust be established prior to score
interpretation. Factoral invariance remains specific to the
instrument and the populaticn under study; consequently, it must be
examined each time two or more groups are. compared (Newton et al.,
1984). '

" Linear structural relationships (LISREL) provides the flexibility
to test different measurement models and to compare thuse measurement
models for impraved fit, factaor invariance acrass groups, and equal

error variance assumpticons (Bollen, 1382; Fleishman & Benson, 1387;

Hayduk, 1937; Joreskog % Sorbom, 1986&; Newton et al., 19847. The

measured in terms of ohserved variables and can be used fo describe

Ehe reliapilities snd salidibies of those cbserved sariables (Jorshkog

% Borbam, 198&).

Soodness oF Fitf. The measurament model can be sxaminad for

goodness of fit using several difierent criteria. The X* measure

indicates if the model and the se2t of coefficient estimates are

ERIC
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consistent with the covariance matris for the ocbserved variables
(Bollen, 198Z2; Hayduk, 1987; Hoelter, 1983). This measurz has the
disadvantage =of being sample size dependent f(Hayduk, 1387; Hocevar =t
al., 1587; Jorshkog % Sarbam,l1986; Kroonenberg % Lewis, 1982; Lona,
1383; Marsh, 1985, 13987). Since X2 is sample size dependent, wather
measures have been designed to address the concept of fit. Bentler
and Bonnet (1382) have suggesied & comparison between the model under
consideration and the null model which assumes no common factors
(Hayduk, 1987; Hocevar et al, 1287; Hoelter, 1383; Hroonenberg %
Lewis, 1982; Long, 1383; Marsh, 1985, 1387; Newbton et al., 1384).
The Rentler-Bonett Index (CK;,-Z;)/“Z:/ ) scales the chi-square
between O and ;.d, with 1.0 indicative of perfect fit (Bollen, 138Z;
Hayduk,'1987; Marsh, 138S). The Bentler-Bunebtt Index for acceptable
measurement models should be greater than .30 (Bollen, 1387; Menny,
personal communication, 1988). A second rﬁmpariSﬁn with the null
.m-:-del is the Tucker—Lewis Index QC'Z" )/ z%)-/)) As with the
Bantler-Bonett Index, larger values are lndlLdleC of better mudel
fit. Hayduk (1387) advocates the use of competing models in
assessing the goodness of fit rather than using bthe traditional null

} suggest wsing bhe ratio of X¥ o

}.A

model. Carmines and Moclwver (198
the degrees of freedam, with values between I and 2 being reasconable
and indicative of model fit (Hayduk, 1987; Hoelter, 1983; Marsh,
13857, It seems thabt the best method to assessz the it iz bo cuanbine
these criteria with the normalized residuals obtained from the LISFEL

program.  The noymalized residuals are "standard errors for the
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estimated loadings, factor correlations and uniquensss" CHroonenberg

% Lewis, 1982, p. €%2. If all of the normalized residuals are léss

covariance matrix (Hayduk, 1987; Jorskog % Sorbom, 1986).

Positive and Negative Item Stems. In developing an affective

|
|
|
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i
|
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than 2.0, then the model appears to adequately reproduce the given
scale, the researchers have traditiocnally been advised to include an
equal number of positive and negative item stems in order to reduce
esponse set bias (Benson & Hocevar, 1985; Schmitt % Stults, 1=285;
Wright % Masters, 1'382; Numnally, i1%8I). In follaowing the
traditional advice, the researcher must assume that the items are
par«ilel or at least tau-squivalent {(Fleishman & Benson, 1387). For
this assumption to hold true, the positive and negative item stems
need to define the s me construct {or the population under study,
(Benson 2 Hocevar, 1985). Frevious studies have confirmed that
positise and negative itams are not unidimensicnal and that & two
facteor mezasucemnent model best represents the observed covariance
matrin, with the negatively worded items defining the seczond
(fznson % Hocevar, 1985%; Filotte % Sable, 13988; Schimitt % Stults,
17235). In part, this must be true since studies have shown that
wording changes can make significant differences in the factuor
structure and in the item validities (Benson & Hocevar, 173355

L eed o

Zentler, Jackson % Messick, 1371; Schmitt % Stults, 1935).

High schonol sbtudents react differently to positivze and negatlve

item stems and their responses are affected by the emctionality of

bhe words (Simpson et al., 19767. A conlrolled esperimenl inveiving

ERIC
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upper division undergraduate students indicated that using rever=ze
scored items resulted in more student inaccuracies that were both
practically and significantly different (Schriesheim & Hill, 139813,
Schriesheim and Hill alsa eancluded that the negatively worded items
were less valid ¢(i.e., result in less accurate responses which
impairs the validity of the results). The use of mi.ed item stewns to
balance response set bias appears to be ineffective; however, Masters
and Wright ¢1982) advocate the use of "For and Against statements" to
"expose persons with unusual response tendencies" (p. 1335,

In summary, in arder to study the differences lhat exist between
positive items and their negative btransformations a measurement model
must be established. The most realistic oeing the congeneric or
least restrictive maxdel. These differences can te detected uzing the
LISREL VI multiple group praocedure. The model comparisons aust be
made afber assessing multiple goodness =i fib indicies.

Furpose. This study =wplayed confirmatory facbor analysis
technigues to assess the issue of model fit and o cuwnpare different
plausible models based on the model's ability to reproducz the
ariginal covariance matrix. First, it will address the issues of fit
and improvement of fit. Second, this study will illustrate that
transforming an affective item stem from positive to negative wording
will aiter Lhe item, rosulting in the emergence oi a "negacive"

fartoyr for the high school population.

Q . 8
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Sample

A random sample of students attending a small city high school
was obtained using homercom assignments. This school population is
representative of other small city schools within the state. Althouagh
the sample size is small, it is within acceptable bounds for a
confirmatory LISREL analysis.

Instrumentation

Three parallel forms of an instrument to measure coampuber anxiety
were developed to study the impact of item phrasing on the validity
af a Likert—-type affective scale used in a high school setting. The
three forms differed only in phrasing. The first scale was composed
of nine items that indicate cﬁmputer anxiety as defined below.

An unpleasant, emoticonal state marked by worry,

appreliensicn and attention associated with thinking

about, using, or LGeing exposed o a compgter.

Thi scale resulted from items generated by the first author and
rated fur content validity by seven experts in the field of
compuber educaticn and high school students. Tz euperts wer =
sernt a list of statements, a short rveview of bhe literaturs, and
divsecticns for rating the items. Suome statements had "o te

gliminated based on the raters' comments. A specific zaample (raom

]

the form "Only sSmart pecpls can master & compuier" elicited the
additicnal "...and I am smart s o "I oam not smart so" which is

more indicative of the studentz’ general academic self confidence

than =f computer anxiety.

~
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The construst valididty of this form was assessed by a factor
analysis with varimax and cblimin rvotations, with the numbar o

factors ewtracted determined by Kaiser’s criterion. e criginal

instrument contained 10 items on a S-point Likert scale, with 1

assigned to strongly disagree, S to strongly agree and 3 el

neutral. The factor structure from bthis exploratory analysis was

¢
indicative of a ane factor structure when only 9 items were used.

The seccnd form was devised by negating each item from the

ariginal form to provide a parallel instrument. Five of these

statements were negatad using the word not, while the remaining

four statements were negated by changing the target ward two one

cpposite in meaning. Traditionally, these items should reflact

computer anxiety when reverse scored. A third form oy consisted

wf 5 items from Form & and 4 items from Form B, An example of

each t, pe of itam is presentad below:

I

foomputer ansiety?) I Teel bthreatensd by Zumpuber

(nznanxicous) I do not feel threated by computers.
(computer anxiety? I feel stupid arcund coaoputers.
{nmnansiouws? I fe=l intelligent around computers.

Anal vEas
T three forms of Lhe inotrument were cumbined into paciages

and diztributed by the building primzipal Sw

koner cons, egually divided among gradsz 2 fheough 12, Each

student responded anonymousl s bo onz of the three forms.

scoring was employed for all itesz on Foria £ and for the

10
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appropriate items on Form 12, such that a response 27 5 was

1

indicative of computer anxiety.

A measurement model was developed for Form A and Form B, A
traditional null model with no comman factors and a caompeting
model were also developed for each farm. The Bentler-—-Bonett and
Tucher-Lewis Indicies.were calculated and wused in conjunction with
the =hi-squars bto degree of [reedom ratic, chi-square statishis,
and normalized residuals in order to assess the goodness of Tii.
The two models were analyced for factor invarianca using the
LISFEL VI multiple groups procedure.  Th2 issue of model fis was

addressed using the chi-square statisitic and normalized

+
m
i

residuals. The chi-square differencing technique was uzad Su v

for a signifizant increase in fit between nested model s.

Fesults
Felizsbility
The three forms were analyzed for the Jdsgree of intaraa

consistersy wsing Cheanback'™s Alphna and the resulis are p. 2zent.=d

in Table 1.

Irzzed Table 1 about hers

Factor Struzture

A confirmatory fackor analy=is ILISFEL VI) uzed o dele mine
if the gpositicc and negative llem Stzng were measeslog he S

~n

- ¢ . R e e - -, - - - S R B .
rucy fodicated & bwe factoy wmodel waz pgreferable TRilotiz %

11
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sble, 1388). The factor loadings and factor correlations are

inzluded in Table Z.

Insert Table 2 about here

Prior to "~sting for factor invariance, measurement model:
waere independently developed for Form A and Fors B, The items
were worded sucr that agreement was indicative of computer anxied-
for Form & and tach of anwiety for Form B, The consistency of
Jtom stems wzed on Sack form suggested that those items should
jefine a single factwr. Since an a priaori facter strusture was to
be tested, confirmatary factor analysis (LISFEL VI was.uSEd to
test and refine the measurement models. The covarie..e mabvin for

the students’ respomses were impul in all cases and & one fastar

solution specified. Fsi was set squal to 1 and the program was
41l cwed to o Ectimabte Gve faztor loadings and the distacbances
az=triated with each item. The final mEasursment model was

-

cefined ta allow for correlaled acacaczment @ccor bebtusen pales of
statements, whizh btheoreticall, sha 2 some Comasn @rror variarsa.
The inciuzisa of the corcelated measurement erie, 13 NRIESI&TY
shon She omizssicn of = common cause =anbrilubes Lo She m@siur anendt

i Rad) L N T B e R LI
S2T . The facbtaor loodaiayl ang Loir=z.a

12
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Inser?: Table 3 about here

Model Fit
Tn testing the measurement mocdel the null hypathesis is' "Thers=

is no significant difference between the input data and the model”

-

(Benscn, 1987; Jorskog % Sorbum, 1986&; Marsh, 19835). One
indication of adegquate model fit is a nonsignificant chi-square.
The final measurement model for Form A had a X= of 13.61, df =
23, p = .6E65), which seems to indicate that the model reproduces
the original covariance matrix. The normalized residuals for the
measurement model were inspected for values agreater than Z.0 in
order to ascertain if any entry in.the ariginal covariance matrix
could not be accounted for by the given model. The largest
normalized residual was .83, which supports the decision t23 acceps
this measurement model. The chi-square to degress of freedom
ratim, Bentler-RBonett Index, and Tucker-Lewiz Index al=zo indizate
that the given measurement madel has adequats fit. The re=ults of

these tests can be found in table 4.

Insert Table 4 about hers

The szasurzment model [or Form A was alsao comparsd o &

compEting model. A previousz study indicated that the two Taclor
model, positive item ztems on one factor and negative llam ztzmz

13
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on the second factor, fit the dafa better than the single factor
model (Filotte & Gable, 15882. <Consequently, the competing model
was defined by assigning the same items to the same two factors.
Failing to accept this two factor model also supports the previous
conclusion that the item stem defined the factor (for a more
complete discussion see Filotte % Gable, 19883. The accepted
methad for comparing nested models is chi-sguare differa2ncing
{Renswon, 1987; Bollen, 1982; Hayduk, 1987; Marsh, 1385). This
method states that x‘;.z f,_gl‘,t:;r‘{ﬁ] degr_e»eEm::if“frgedx:-m equal to
d¥f, — df= with model i being the most restrictive model.

This competing model was not capable of reproducing the

original covariance matrix as evidenced by the 20O normalized

residuals that were greater than 2.0. In this case the chiTsquare

ERIC
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differencing test yielded a chi-sguare of 2335.33,

B

d

-n
il

41, which

is highly significant. Therefuore, the one facior model being

vEsted be

ter explains the dava.

m

The same procadures were appliad o Form 2 to cbtain and vest
the measurement model. The factor loadings and ervor variances

arz found in Tables 3.

Inszrt Table Z about hers

The measurement model for Form B has & chi-square statistic of
2E.60, (df = 23, which is incics

B e L aRtE matria. All of Lhe normaliced residusl: vers iess

14




impact of mived stems

(O]

1
than 2.0, which indicates that the model can adequately reproduce
all the cells within the original covariance matrix. The ather
tests for goodness of fit, see Table &, support the hypothesis

that this measurement model is consistent with the original data.

Insert Table & abzut here

The chi-sguare dJdifference te

i]]
<t
~h
Q
=X
et
[w]
=
3
tm
£
(=N
(2
=
-
]
n
yu]
m
(]
o
d-
[u]
1]

two éactar medel, yielded a valus of 133.83, (df = €, whizh i3
highly =ignificant. This indicates that the model being tested
provides better fit. The LISREL program estimate of the
correlation between the two factors was .31, This high a

correlation also supports the conclusion to use a one factor

- model .

O
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Factor Invariance

The measurement models for Form A and Form B were testad for
factor invariance. In ceonskructing Form B, each item from Form A
was negatad in an attesmpt to establish parallel items. Factor
invariance is a necessary condition for parallel items (Fleishman
% Benson, 1987). In testing for invariance both farms arsz
simultaneously fli to the same model, cinst:alning SowE Siraneters
to be equal (Hayduk, 1987; Jorskog % Sorbom, 19385; Marsh, 1T85".
Thz comparison was made betweern bhe modzl Sthat allowed
loadings to vary and the wodel wibh faclor luoadings constrainsg of

be eguai. his type of compariscon is in keeping with the
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sequential rules astablished by Jovskog and Sorbeom (Jorskog 2

Sarbom, 1986; Kenny, personal communicaticon, 1%88; Marsh, 1385,
1387).

The least restrictive model allowed the factor loadings to
vary over groups. This model has a chi-square of 4&8.28, df =
44), which is indicative of adequater fit. The normalized
residuals were all less than 2.0 indicating that this model

reproduces the original covariance matrix. A competing two factar

model yielded a chi-square of 421.85, (df = 54), which is

]

indicative of poor fit. The chi-square differerce of 375.5%, 7df

t.

=-h
[N

= i

fd

, indicates the one factor model gives a better
The model! that forced respective items on Farm A and Form Z o
hava egaul facteor laoadings was then tested. This model resul sed

in a chi-square of 87.21, (df = 53, p = .002), indicating lack of

~h

it. Analysis of the normalized residuals indicated that this
model failed to reproduce 11 entries of the ariginal covariancs
matrix for Form B, Comparing this model with the previous model
resulted in a chi-squars difference of 40.35, idf = 3!, suggesving
: that the less restrictive model is best. The goodness of fit

statistics summarized in Table 7 all indicate that the less

11
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Insert Tatls 7 about herw
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Pz lusions

This study provides more evidence that the use of reverse
scored items on an affective zcale -an alter the students’
response to an item. The two scales were constructead toa form
parallel items. A necessary condition for paraliel items is
factor invariance which was tested by the multiple groups
procedure of LISREL YI. The analysis clearly indicated that

respective items on the two scales were be-:t represented by

[,

different factor loadings. This resulb is consistent with earlier

&
L%

research f{(EBenson & Hocevar, 1987; F

(=]
(]
[}

tte % Gable, 1%E85.

The LISFEL mcodel provides a measure of generalized reliability
for the model, the total ceoefficient af determination, which
de-rezsed from .29 for Form A to .87 for Form B, This seems to
support Schriesheim and Hill’s (1381) study that indicated that

kN
[T

L
[
ut
m

s e
:;’ forg ==

1ed

-
=4

P

ess valia part

[

i o be

r.

negatively phrased itvams ten

=f iacreased sztudent inaccuracizs (Eenson % Hocevar, 1585

“~s

i

Schriesheim % Hill, 1981). Further analysis of these data i:

nezcessary to study the effect that the positive/negative

ct

rarnsformation may have had on item reliabilities.
The measur=zment models for Form A and Form B include srvor
sariances estimates. The errvaor variancies for the negatively

shrazed items, Form 2, agpear to be iighazr than for the szpeciive

itazm on Form A. This result is alsc consistent wibth previcous
rEzaarch (Benszan, 1587; Benson & Hocevar, 19835; Schrisshein &

Hitl, 298ir, Since the reualis do nob Suppest the sy ot

O
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factor invariance, the inclusion of mixed item stams on an
affective instrument should be viewed with cauticon. A mare

complete study of the high school population needs & be

under taken to ascertain the extent to which reverse scored items

affect the item and instrument reliabilities and the factor

structures of the instrunent itself.

ERIC
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Table 1

Internal Consistency of the Computer Anxiety Scales

Form Item Classificaticn Alpha
A Computer Anxiety .35 (N=94)
B rFeverse Score .87 (N=30)
E Mixed Stems 73 (N=87

Note. From Filotte, W. % Sable, K. (1388, November). The impact of
positive and negative item stems on the validity of s computer
anxisty scale. Faper presented at the annual meeting of the

Northeastern Educaticnal Research Association, Ellenville, N.Y.

19
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Table

Factor Loadings and Factor Correlations for Fova O

stezms

Factor 1 Factor 2

L94 C1O.43) .00

.83 (11.31) . 0D

.30 (B.E9) .00

.00 BT (4,80

- 00 ~ T4 {35.36)

. 00 ) L35 (2,51 .
L3T (3.420 .00

. 00 , 40 (2700

.29 (R2.87) . 00

mate: All loadings significant wsing t-values froun LISREL VI

oragram.  T-values given in paresntheses next to factor loadi

nges

Fei Factoow 1, Factor 2

Mote. From Filotte, W. % Sable, F. (1588, November). The imp
positive and negative item stems on the validity of & compub
anziety scale. Paper presented at the annual meeting of Sin

poctheastern Educabticnal Research Associaticon, Ellenville, W

Q 2‘)
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Table 3

7

actor Loadings and Item Ervor Varianmze Form A

Loading Error Variance

.94 (11.32 .13 (6.0)
.87 ¢11.8) L2 e.
97 C10.4) .33 (B.ED
.94 (11.8) .16 (5.3)
1.0 ¢11.5) S22 (5.4

1.0 ¢11.8) .18 135.7)

.95 (11.2) S22 (6.30
.75 (&.62 .90 (5.8)
.57 (E.8) .53 (E.8)

note: All laoadings and erroce sariances are significant using
t-values from LISREL VI program. T-values given in parenthezes

next to sach value.

X2= 13.61; p = .GES; total coeificient of detsrmination = siciy
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r Table 4
Soondness of Fit Indicies: Form A

Index Value

A= /df . .85
Bentler—-Bonett .98
Tucker—Lewis 1.0 J
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Table &

Faztor Loadings and Ervar Variances: Form B

Loading Frror Variance
88 (6.3 1.17 ¢&.1)

38 (F.4) 41 (4.9

99 (9.4) 42 (4.8)

I (7.2 31 (S,

291 (7.3 34 (5.3

91 (5.8 LE7 (6.3

26 €1.90% 1.37 (6.7)

72 (3.'32 .36 (6.3

.85 (8.5) .45 (5.8

Note: All loadings significant uwsing t-values from LISREL VI
program unless marked by %. T-values given in parentheses fe.t two

values.
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Gooodness of Fit Indicies: Form B

(1}

ctr
o
3

Ut

Index Value
X= /df 1.26

Rermtler—-Bonett .97

Tucker-Lewis .'I9
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Table 7

Beodness of Fit Indicies: Multiple araups

Iinvariant

X= /df 1.6
Bentler-Bonett =k

Tu-ker-Lawis .98

Unconstralned

X= /dft 1.05
Esntler—-RBonett 97
Tuclker-Lewlis 1.0
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