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Introduction

In the area of large scale assessment, including state assessment
and minimum competency testing programs, there is increasing.interest in
the measurement of students' written performance. As the collection and
scoring of written products is considerably more costly than testing in
content areas suited to a selected response format le.g.z multiple choice),
special attention is givenﬁto possible tradeoffs between the number and
length of writing samples necessary for accurate assessment'on the‘one‘
hand and efficient.use of time and money on the -other. In addition,
proposals are entertained to the effect that some areas of writing compe-
,_tence caé ‘be assessed indirectly through the use of.apprdpriately developed
. multiple choice tests At issue, for example, is whether the task demands '
in writing assessment can be simplified to involve the production of h
- paragraph-length writing samples and/or multiple choice testing, 1nstead o¥
| eliciting one or more full-length essays from each examinee. _Another '
issue, not considered here. are the relative costs and benefits of alter7
}native rating systems for scoring written products (e.g., holistic vs.
analytic scoring rubrics). '

To compare the&information yield of writing measures involving dif-
ferent response modes-(i.e[,’essay; paragraph or multiple choice), data
.are needed that contrastlthe performénce of.a group of eﬁaminees across
" equivalently specified shill dOmains'for each mode of'measorement. _Thisi

study considers data genérated in three response modes, two written and -

one selected response, using a domain-referenced set of specifications
) 4 o _ . | e

%]



for writing assiksment. For the two written conditions, essay and para-

graph,‘examinees produce writing samp]es_in response to written prompts
delineating the stimulus at ributes‘for the task. and these writing
samples are then rated using an analytic scoring rubr?c. For the multiple
choice response mode, paragraphs are generated from the above mentioned

stimu]us attributes. with accompany1ng quesfions constructed to reflect
\

as nearly as possible three of the five dimens1ons on which the writing

samples are rated. The five scores that result from app11cat\on of- the -

¢

scoring rubric are General Impression, ‘Focus, Organization, Support and
Mechanics Genera] Impression and Mechanics are exc]uded in the se]ected |

response cond1t1on. . o o \\
' N

The general issues of concorn in this paper are the factorial equ1v-;t

* alence of the scale scares der1ved in different _response modes, and the

\

comparative d1scr1minant validity exhibited by the set of scores across

response modes, © These questions are approached from a multitrait-multi-

-

method perspeccxve. using the model for the analysis of covar1ance struc-
tures developed by Joreskog (1973, 1977; Joreskog & Sorbom, 1978) - Anal- .
' yses +reat the five content scales as "traits," and the three response
modes as "methods," and address the foT]owing spec%fic research qué%tions:

1. Do the five content sca]es display empirical distinctiveness and
homogeriei ty across measurement methods, such that each scale re-
.ates to 1ts underlying "trait" in an invariant manner? ’

2, Taking as a criterion for scalé content, measures der1ved from
. full-length writing samples, how do paragrdph and mu1t1p1e choice
‘measures compare with respect to:

a. The discriminant va11d1ty of. the information they prov1de7 ‘

b, Their degree of relationsh1p to the under1y1ng tra1t they
’ " purport.to measure? '



3. Are there. particular content scale-~response mode combinations
that are of especially good or poor quality from a measure-
ment standpoint? \

§gmgl_ Comp]ete data were avai]ab]e for a sample of 148 eleventh

and twe]frh grade students Judged by their teachers to be average or
above average. Students weré drawn from three high schoo;s~in the-Los

" Angles areai in a schooi district where socioeconomic status rangedyfrom
upper-lower to upper-middle class. Available test scores. on a portiOn
of the sample confirmed their\\pproximateiy average status on standard
verbal ability. '

) ‘ .
~Data Collection and Variab]es Definition. Students were administered

four instruments two essay writing tasks, one paragraph writing task,

and a set of multiple items. Both narrative andA?xpository writing samp]es f
were e]icited with essays-being on the topics of drugs and vio]ence. and
paragraphs on the topic of alcohol use. The complete set of ‘tasks generated
18 scores: the five content scale ratings in the three written conditions
(15), and three number-correct scores in the multiple choice condition.

Prior to entering the scores into analyses, all vgriabies were standardized
within genre (narrative vs. ,expository) and topic, and then restandardized,

to produce the set of variablesmshoWn in Figure A.

Analysis Methods. - All analyses are based on correlation matrices )

-among -the variables described aboye. The LISREL computer program Tor the
analysis of covariance structures was used tc estimate the parameters of
all models. LISREL provides standard errors for all parameter estimates

(factor 1oadings and factor intercorreiations), -as well as a Chi square




goodness of fit test of overall medel adequacy.

- Resultd
< The MTMM analyses hegin'by considering the data for the "essay 1
and "essay 2" methods only, examining the ten scores defined: for these
two conditions: two measures each of Geheral Impression ~(gie1 and giez).
Focus'(fe1 and fez). Organization (oe1 and oez), Support (se1 and sez),
and Mechanics (me1 and mez). The model specified for these variables
includes five "trait" factors (one for each‘subscale)\and two hmethod“
factors (one for each‘essay). Figure 1 illustrates Model I, and the .
LISREL estimates of the free and‘zonstrained model parameters‘(along with
their standard errors in parentheses)‘are contained in Table-1. .lhe figure
" shows Model 1 allowing the trait or subscale factors to be freely inter-
correlated. while the method factors are specified to be uncorrelated with
- each other and with the- subscale factors |

Leaving the trait intercorrelations free to be estimated reflécts'our
expectation'that the five components of writing ability tapped by the}sub-.
scales are not independent of jpne another. The restrictions on the nethod
- factor correlations, on the other hand, reflect the hypothesis that they
act as independent additive components in the explanation of the observed
'scores In addition. the matrix of factor loadings (hereafter referred
to as “lambda) in the table reveals that we have constrained the loading
.‘of each pair of subscale measures on their corresponding trait factor to
‘equal one another These constraints are equivalent to a. test of the
hypothesis that subscale scores from differént essays will exhibit the

same degree of relationship to the trait’ factor t*ey measure. The model '

e‘ . . . . . *
1 - .
- i . . o .
. . ) s,
.
.



as a whole cannot be rejected; the.ch1-square goodness of fit test yields
a probability of .138 (ns). suggesting that the todel provides an adequate
account for the observed data. ”

Loadings of the essay variables on their corresponding,trait factors
are all large in magnitude and highly stgnificant, ranging from a low of
.521 for Organization to a high of .77 for Mechanics. Except for General

) N

Impression and Organization, the loadings of subscale scores on method

factors are moderate. dne 1nterpretation for the relatively high concen~

. tration of method variance in both gie1 and gie2 and oe1 and oe, is that

residual tra1t variance that is method~specific is shared by these two -
subscales. This could be the case if raters depend on their impression

of the organization of a given writing product more than on other charac-

" teristics of it, in formulating their general impression rating.

Turning to the matrix of factor 1ntercorre1ations (hereafter called
psi),)’we see that the estimates of the relations among the trait factors
are all qu1te ‘high, ranging from a low of .661 for the correlation. between
Mechanics and §upport to a high of .916 between General'Impression and .
Organization. The Mechanics factor appears to be.the,most independeént of
the set. ~ |

Model II adds paragraph as a method and expands to fifteen the number -

' of var1ab1es 1nc}uded 1n the ana]ysis by adding the five subscale scores

defined for»the paragraph response mode. The five trait factors specified

in Model I will, under Model II, each'have an additional measure of the

,,,corresponding trait 1oad1ng on them (no constraints‘are placed:on these

.

*six : thod factors are restricted to be uncorrelated with one another
ana- dith trait factors, the table omits the corresponding portions of
~ the psi matrix which containdﬂonly fixed parameters

HoL



loadings); and there will ba a new method factor, Paragraph to absorb
irrelevant covariation %pecific to this mode of responding. Table 2
presants.tha resuits of the LISREL estimation of Model II,

Model II provides an adequate overall fit to the observed inter=-
correlations (chi-square with 70 df = 79.173: p ™ .212). This result
provisionaliy supports the hypothesis that the scores generated by appli-
cation of the scoring rubric to pahagraph-iendth writing samples can
be interpreted as measuring the same uneeﬁiying content ae the'scores

. derived from full length essays. Inspectioh of the lambda matrix shows,
that the loadings for paragraph subscale sceres on\their essociated.trait
factors are of substantial magnitude in each case, end that'the loadings
on the paragraph factor follow the same geheral pattern 5% for the two
essay method ﬂactors.’ With one exception, the paraggaph variables appear
to relate to trait iacto}sless strongly than do the essay scores. The

%

: exceptioh is an interesting one: "sp" provides a'Eie%rer definition of
thé Support factori(i.e.. the loading en "Sf‘is highe%jfor sp than'for'
5ey end_sez). This wodid seem to suggest that &he tash\Of Judging the
usé of support is carried out more. accurately in the cont xt.of a single
paragraph than it is in longer writing samples; a tes®of this hypothesis._ -
however, would require multiple measures of the sp variable, .

As in Model I, the trait intercorre]ations in Psi are all quite large,
' indieating considerable interdependence among the subscales. Again,
‘ Mechanics exhibits lower levels of relationship to the other subscales.

Comparison of Models I and II reveais two main differences Eirst,

there is some instability.ih the size of the essay variables' 1oadin§s
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on the associated trait factors as we move from the first to the second
modal. This leads to the interoratation that the factors composed»of
both essay and paragraph variahles do not measure precisely the same con-
tent as factors composed of essay variables only. Second, the estimates
of trZit'intorcorreiations fh Model Il are siughtiy greatar in magnitude
than the corresponding Model ! estimates. Thus, although the inclusion
of paraoraph scores may have broadened the content of ‘the factors, 1t
seems also to have diminished their distinctiveness. Depending on one's
a priori' notions.about thelcdmparative validity of essay'and paragraph
data, Model II may be moving'us c]oser to or further away from the true
state of affairs, While the md.ijilferer‘ices between the models are relatively
small, we uili examine this issue in more detail in the context of Model
;yf i' : | |
The third MTMM‘analysis builds on the previous two by adding the

three scores derived from the mu]tiple choice items administered to study
subjects.. Recall that only items analogous to the Focus, 0rganization
and Support subsca]es were inc]uded in the multiple choice test. Mode]
111 differs from Modki £I then, by the specification of trait loadings
for these three subscoresuand'the addition of a multipIe choice method
factor. Figurexl displays the path diagram for Model III (and Mode] Iv);
and Tab]e 3 the LISREL estimates of the modeI parameters

. As in the first two ana]yses Model III prov1des a reasonably._ good
fit to the data [(chi-square with 112 df = 125, 163, p = .186), 1mp1ying
fhat the same 5—trait structure is not violated by the inclusion of the

© multiple choice scores. The sizes of the trait Ioadiqgs for the three



response modes, as well as the increases in the trait intercorrelations
suggest that the trait factors have drifted closer together as a result

of adding phe multiple cholce variables, Thus, while the multiple choice
scoras apparently shara some content with the writing variables to which
thay are purportedly analogous, they seem also to possess a higher degrae
of "latent collinearity" (Yates, 1979) in the trait factor space. Whether
this situation ar1ses because the multiple chaice variables are related

to writing ability in some non-specific fashion or because all of the
variables, but especially the multiple choice scores, share a common de-
pendence on general abi]dty. would require additional analysis which in-
clude test scores based on individual ability. In any event, we are more
1conf1dent here than for Model II in interpreting the 1ncreased'1néerdepen-
' dence amond trait factors as an indication that the multiple choice scores
possess generally lower validity as distinctive components of writing
abifity than do measures derived from actual writing samples.

Model IV examines the relationship of the paragraph and multiple
choice variables to the set of trait factors defined solely on the basis
of the essay variab]es. The Model IV ‘rests on the assumption that, at
least in the case of the mu]tip]e choice scores, the _essay-only factors
presented a clearer picture of the underlying content of the CSE writing
scores; Mode] IV treats those factors as "unmeasured" criterion variables
against which to compare scores from the other. two response modes. ; This
can be accomplished in LISREL by modifying the specifieation for Model‘IfI
in two places. First, instead of estimating trait 1oadfngs for the essay

variable., new specifications fix their values to ‘equal those estimated in



Model I. Second, fixing their\va]ues at' those obtained in the essauponly
solution for Model I places a ‘similar constraint on the trait 1ntercorre-
lations in psi. - These two sets of restrict1on will ensure that the trait
factors found in Model I will reappear in Model IV. The LISREL estimates
of the‘free parameters 1n Model IV are contained in Table 4. |
. The only parameter est1mates of direct 1nterest in Table 4 are the
_ tra1t factor loadings for the paragraph and mu1t1p1e choice variables.
AThe data indfcate near—un1fonn reduct1on in their magnitzae in comparison
to the est1mates obta1ned from Mode] III. This shift does not réduce
overall model fit (chi-square with 127 df=136 919, p=. 255)' In a]] but
one 1nstance, paragraph and multiple choice trait factor loadings are
1ower than the corresponding loadings for essay var1ab1es The one ex-
ception is a recurrence of the finding from Model I1 that the measure of
: Support derived from a paragraph-length writing sample outperforms the
':Support measures based on full-length ;ssays ‘ 0n the other hand, Support
as measured by mu]tip]e choice 1tems seems to reflect relatively 11tt]e
\of what:is measured in actua] writing samples. The remaining two mu]tip]e

‘ choice scores, mcf and mco, seem to convey a rough]y comparab1e amount ‘of

1nformat10ﬁ about subsca]e content to that contained in a sing]e paragraph.

y
K ‘
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The MTMM' analyses suggest, first that repeated app]ications of the BT

method of analytic scoring used-in this s tudy in fact p|oduce measures
that tap the same underlying content. Second, it was found that tha.
factors reflecting the content of the five subscalee afe highiy 1ntercor-
related, and this interdependence appears to be present no ma*ter what
‘response mode subJects are assessed in. ‘

-

*  The MTMM ana]yses also produce 1nformation on.the extent'to which

the various subseaie-response mode combinations cqntain “method variance"

not related to their substantive content. The specific-mode]s testyd
suggest that scores on the General Impression and Organization subsca]es

contain large’ method components when the measures are taken from con-

- structed. responses. “A p]au51b1e explanation for this finding is that

the methodgfactor loadings for thesé variables ara inflated by within-

‘ occasion (e.q., a'given essay) residual Tinkages between GI ‘and .0 brought ‘

about by raters' tendency to depend more on Organization than on otherpp
specific features in formu]ating their General Impressioh rating The

remaining three subscales, all were found to. contain proportionately

* 1arger amounts of content-reJated variance than method-related variance,

with Mechanics appearing to be the purest of the three The patterning.

..of method variance saturation in the, five subsca1es was the same for the
: . % ' : : :

’»

three Writing samples available for each subject. .
‘An. interesting picture of the effects of varying response mode emerged
from ‘the anaiyses. While mode]s can be fitted -to the data From al] three

response modes that confirm the subsca]e content, tha degree of *\dependence-

°©

-
-
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of %he_reSulting subscale faétors appears to be affected by which response

modes are included in the analysis. The most differeniiated~subsca1e
,factor structure is obtained by 1hc1ud1ng only essay variables in the

'analysis 1nterdependence among - the subscale factors 1ncreases wiih the

addition of both. paragraph and mu]tiple choice measures. ~Thus, the effect

< of shortening the assessment task for the examinee through examination of

Just paragraph or mu1t1p1e choice tasks does not sirg]y increase the mea- .

surement error. The,savings 1n test1ng t1me are obtained a]so at the cost
of clarity'and qistinctiveness 1n the information abput each of the- sub-
scales, :Nhen the subscale eontent factors are 1ocated in the variable
ipace so&gs ;o maximize their re1ationsh1p*te scores derived frpm the
essay response mode, all other subscale-response” mode cnmbinations except
one*prpvide weager”sybstantive information. The one exceppion is the
measure of Support based on paragraphllehgﬁh writic~ . mples which seems
to be shperior to the correspondfng”eSsay Variables in its abi11ty to
capture subscale content. It may be that the use of support 1s less
equivocally eva]uated in the context of a single paragraph than in an

" essay conpaining multip]e paragraphs, each of which may suggest a dif-

4

~ ~ferent view pf the examinee's ability to'provide'suppqrtinj defai1,

gy
y
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Figure A. Description of Vériables for MTMM Analyses .

NRITING:VARIABLES @0‘ T

‘ f "Essay 1! "Essa}‘Z"l' Paraﬁraph2 MuftipTe Ch&ice2
Genera1QEMpressidnj’ gie, - gle,’ gip - e

Focus o . fey Q fe, fp © fme
Qrganiiaffon oe; " oe, . op ~smc .
Support o - sei.’ se; | “sp ?Tf gmé

, | b .
Mechanics o me; . . me, mp LT

1Standardized within genre-treatment coﬁditions then restandardized

after counterbalancing for topic, genre. and serial position

2Standardized withtn génre, then restandardizeﬁ
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" TABLE 1 . T , _
o LISREL Estimates for MTMM Mode] Inv01v1ng ” I
; 5 Tra1ts and 2 Methods | |
LAMBDA 61 F [} A | E2
gle;, .50 0 . 0. 0 0. . .776 .0
o (.077y . - L : o ® (.079)«
aie, 550 © .07 0O 0’ 0 .- 0 .657-
\ (.077) ) 5 (.087)
. fey 0 .641 0 -0 0 .209 0
° ( 0691, . ’ (.090) .
fe, = 0 . -.64] 0 0 -0 0 428 .
-+ .(.069) . , | (.088)
- oey 0 0 521 -0 0 726 0
S | (.081)° " | (.085)
oe, . o. 0O 521 - . 0" o 0 .769 -
B . (.081) A © o (.084)"
se; - 0 0 0 ".557 ., 0 .  .498 -0
o S e o (.077) - (.087)
- se, 0. 70 o . .657-. 0- .- 0  °.408 °
SRR ¢ ctammy o -7 (.094)
‘me, -0 - 0 0 0 ..710 - " .237 o
- . oo . (.062)  (.081) . S
me, 0. ©, o." o .70 - 0 182 -
- . T ., (.082) - (.080) -
~ Bl @ F 0 S
) SRR O R -
" F. 721 1.0
_ (a18),
0 916 .849 1.0 ~ L o
- .(.061) - - (.113) | - S
S 907 .19t 0 P2 10 . . :
;( 100) (.113)- (.119) . _
LM 772 723 - .684 .661 1.0
. (.101) - (.087) - (.116) - (.110) Y
. CHI Square with 20 df = 26.915, p = .138. . . _ o e
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™eLE2
LISREL Estimates for Model II' :
TL'MBDA™ - GI F 0 S N E, . & P
gie, 560 0 0o 0 0 792 0 0
- (.067) (.069) - :
- gle, ' .506 0 0 .0 o 0 .653 0°
- (.067) ': » _ (.080)
gip .531 0 0 0 .. 0 0 0 728
. (.089) . | (.073)
fel-' 0 . .618 0 0 0 212 0 0
(.066) . | . (.080)
fe, 0 " .618 0- .0 0 0 - .415 0
- (.066) ~ T (.080)
fp - 0 488 0 0 -0 0 0 456
(.087) | S {.Q79)
oey 0 0 .524 0 0 699 0
| (.070) . (.076)
oe, 0 0 .524 o . 0 "0 756 0
. (.070) . . 077)
“op- 0 0 ..436 o "~ 0 0 0 812
| (.093) N (:074)
se; 0 0 "0 . .53 .0 511 0 . O
| - (.067) S(.077)
58, 0 0 0 543 0 0-  .403 O
‘o | (.067) . (.085) -
. sp 0 o 0 548 0 S0 ‘0 .415
- o - (.089) | . (..078)
me, o . -0. . 0. 0 .77 205 0 -0
: g - e .(.061)..(.068) .
me, 0 0 .. 0 0o . .778 0 138 - 0 .
S | (.081) , - (.071)
mp 0 0 0 o .728 0 0 214
. o (.077) - (.070)°
R W 5 G S N N
61 1.0 T
F 746 1.0 | - °
‘ (.088) .,
0o  .938 .876 1.0
~ (.039) (.081)
.S  .866 . .889. .871 1.0
. (.064) (.073) (.073) | :
M 2802 . .787. - :767, . .697 1.0

(.070) - (:071) -(.085) : ‘(.978) ‘
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 Yable 3: LISREL Escimates for Model III
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' ) Table 4: LISREL Fstimate for Model IV-
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