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An Empirical Link of Content and
Construct Validity Evidence
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Sylvan Prometric

Since the 1940s, measurement specialists have called
for an empirical validation technique that combines con-
tent- and construct-related evidence. This study investi-
gated the value of such a technique. A self-assessment
instrument designed to cover four traditional foreign
language skills was administered to 1,404 college-level
foreign language students. Four subject-matter experts
were asked to provide item dissimilarity judgments, us-
ing whatever criteria they thought appropriate. The data
from the students and the experts were examined sepa-
rately using multidimensional scaling followed by clus-
ter and discriminant analyses. Results showed that the
structure of the data underlying both the student and ex-
pert scaling solutions corresponded closely to that speci-
fied in the instrument blueprint. In addition, using
canonical correlation, a comparison of the two scaling
solutions revealed a high degree of similarity in the two
solutions. Index terms: canonical correlation, con-
struct validity, content validity, item dissimilarities data,
multidimensional scaling.

Theoretical Background

Validity
Some researchers have maintained that evidence

of content validity can be sufficient to establish the
validity of test scores (Yalow & Popham, 1983).
Ebel (1977) went so far as to say that &dquo;content va-
lidity is the only basic foundation for any kind of
validity&dquo; (p. 59). Others have argued that content
validity is not at all a form of validity (Fitzpatrick,
1983; Guion, 1977; Messick, 1975; Tenopyr, 1977).
These critics of content validity have based their
arguments on the reasoning that &dquo;one validates, not
a test, but an interpretation of data...&dquo; (Cronbach,

1971, p. 447). Cronbach’s statement implies that
validation efforts should focus on test scores.
Messick (1975) saw the need to link the two ap-
proaches and stated that &dquo;content consideration
may be appropriately brought under the purview of
validity by linking them to responses&dquo; (p. 961).
Accomplishing this convergent link between con-
tent and construct information provides a stronger
argument for a unified approach to evidential va-
lidity (Messick, 1989b).

In addition to these arguments regarding the
soundness of content validity, several writers have
lamented the fact that few established procedures
exist for collecting content-related evidence (Fitz-
patrick, 1983; Guion, 1977; Osterlind, 1989). Thorn-
dike (1982) pointed out that little work has been done
by psychometricians to develop quantitative indexes
or procedures for establishing the congruence be-
tween test content and curricular objectives. He stated
that &dquo;test evaluators have generally been satisfied
with making a subjective and qualitative evaluation
of the congruence ... and expressing their evaluation
in narrative form...&dquo; (p. 185).

Thorndike was indirectly calling for what oth-
ers (Gulliksen, 1950; Messick, 1975; Tenopyr,
1977) had already suggested, namely an empirical
technique that would link data from ratings provided
by subject-matter experts (SMES) with data from
actual responses to a test/instrument. Such a tech-

nique would link content and construct evidence.
Available empirical techniques for establishing con-
tent validity (see Crocker, Miller, & Franks, 1989)
typically consider SME ratings as an infallible crite-
rion, and provide a somewhat simplistic summary
index of agreement between SME ratings and a given
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test blueprint. What is needed, however, is a more
stringent, informative, and precise technique that
provides an indication of the extent of congruence
between content ratings from 5MBS and actual item
response data.

To better understand if &dquo;...the expert has given us
the correct criterion and the best method of measur-

ing it&dquo; (p. 511), Gulliksen (1950) suggested factor
analyzing SME ratings as a validation technique. Be-
cause expert judgment is fallible, Gulliksen (1950)
saw the need to compare test results (i.e., responses)
to the criterion of the SME judgments. The issue was
voiced most cogently by Messick (1989a):

The way out of this bind is to evaluate (and
inform) expert judgment on the basis of other
evidence about the structure of the behavioral
domain under scrutiny as well as about the
structure of the responses. This other evi-

dence, in actuality, is construct-related evi-
dence. (p. 7)

Tucker (1961) performed a factor analysis (FA)
on the intercorrelations of data obtained from 17 s34Es

in order to &dquo;...investigate for systematic differences
in value opinions regarding the proper content of such
a test&dquo; (p. 580). It must be emphasized that the judges
were directed as to the criterion to use when rating
the items-namely, item relevance-and were also
cautioned not to use other item criteria. Tucker’s

analysis resulted in two factors, the first interpreted
as general approval of the items, and the second as a
factor revealing differences of opinions between two
groups of raters. Tucker stated that the methodology
can &dquo;...indicate those cases when high general con-
tent validity is possible as well as to indicate the ex-
istence and nature of ambiguity and controversy
relevant to the content validity of a test&dquo; (p. 585).
The FA, however, essentially distinguished between
two groupings of raters-one indicating rater agree-
ment, the other indicating rater disagreement. The
focus was on the raters and did not directly address
the issue of item similarities or differences. In addi-

tion, and more importantly in the context of the
present study, Tucker’s work did not address the is-
sue of the structure of the responses as required by
Messick (1989a, see above).

The preference for FA is perhaps the main rea-

son why there has not been an empirical compari-
son between SME item ratings and item responses.
FA, with a focus on items, would require too many
raters to render this methodology practical. Because
multidimensional scaling (MDS) requires far fewer
SMEs, it is an excellent alternative.

Sireci (1995) and Sireci & Geisinger (1992,1995)
introduced a technique using MDS to analyze the
structure of items as perceived by SMEs. Their tech-
nique used MDS along with cluster analysis to com-
pare the item similarity judgments provided by SME
to the grouping of the items as specified in the test
blueprint. As these authors pointed out, the technique
presented a strategy for analyzing &dquo;content represent-
ativeness&dquo; (Fitzpatrick, 1983), but because response
data were not used, they limited the discussion to
content, and not construct, validation.

Unique in the Sireci & Geisinger (1992) study
was that the SMEs were required to provide the item
similarity judgments through a &dquo;blind&dquo; procedure.
Three SI~ES were asked to rate the similarity of a
30-item Study Skills test on a Likert scale of 1 to 5.
The items had been randomly ordered, and the
judges were not given any criteria by which to rate
the items that might bias their input. The judges’ 

I

ratings were subjected to an individual differences
analysis using the ALSCAL program (Young & Har-

ris, 1990), followed by a cluster analysis of the
stimulus coordinates (Arabie, Carroll, & DeSarbo,
1987; Kruskal & ~lish, 1978). The results indicated
that the three s~t~s, without prior knowledge of the
test specifications, grouped the 30 items together
quite similarly to the categories specified in the test
blueprint. In other words, the underlying structure
of the items as perceived by SMEs matched that given
in the test blueprint.

Sireci & Geisinger (1992) stated that &dquo;...studies
of content validation [including theirs] rarely employ
test score data&dquo; (p. 17). For this reason, these au-
thors refrained from discussing construct validity and
conceded that the exclusion of test response data was

a limitation of their study. In discussing implications
for further research, they recommended an extension
of their work using a confirmatory approach in or-
der to investigate the correspondence between con-
tent structure as found in SME judgments and that
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found in actual test response data.

S~If Assess e~at

Self-ratings have long been used in such fields as
psychology and business (Reilly & Warech, 1991),
but have gained acceptance in foreign language edu-
cation only in recent years (Oskarsson, 1989). Self-
assessment (SA) has been used in foreign language
programs for placement purposes in the United States
and Canada with excellent success (Heilenman, 1991;
LeBlanc & Painchaud, 1985). These two studies
specified SA items according to four skills (discussed
below). Proponents ofSA claim numerous advantages
to its use relative to more conventional tests

(Heilenman, 1990; von Elek, 1985).
Several language testing studies have examined

the underlying structure of SA ratings using explor-
atory FA or a multitrait-multimethod approach (Bach-
man & Palmer, 1981,1982; Br3tsch, 1979; Davidson
& Henning, 1985). Bachman & Palmer (1981,1982)
demonstrated that sA ratings exhibited a large amount
of method variance, a finding consistent with stud-
ies of SAS in the applied psychology literature (Wil-
liams, Cote, & Buckley, 1989).

The study presented here built on previous work,
but primarily used a nonmetric data reduction tech-
nique-~~s-t&reg; analyze the underlying structure of
student responses to foreign language SA items. In
addition, following suggestions put forth in the
measurement literature on validity since 1950, this
same empirical technique was used to analyze in-
formation provided by content area experts regard-
ing the content representativeness of the items.

Purpose and Objectives
The SA instrument used here was constructed

with two integrated objectives. The primary pur-
pose was to use the results to facilitate the place-
ment of incoming students into appropriate foreign
language courses at a large midwestern university.
SA was being considered as a potential complement
to the standardized placement procedure already in
practice. Results corresponding to this first objec-
tive are not reported here. Birckbichler, Cor!, &

Deville (1993) present evidence of the utility of SA
in the present context.

The second purpose of the present study was to
determine the feasibility and value of a new tech-
nique in examining content- and construct-related
evidence. Specifically, the objective was to assess
the correspondence among several sources of data
related to the instrument: information from test

specifications, item dissimilarity judgments from
SMES, and examinee scores. Such convergent evi-
dence would provide an internal validity check on
the &dquo;descriptive assumption&dquo; (borrowing liberally
from Kane, 1994, p. 435), which in this context re-
fers to the specified structure underlying the SA
items. In turn, this descriptive evidence would sup-
port the &dquo;policy assumption&dquo; (Kane, 1994, p. 435)
mentioned in the first objective (i.e., the appropri-
ateness and effectiveness of SA in placing students
into required foreign language courses).

Validity is established so that meaningful and
appropriate inferences and/or decisions about a con-
struct can be made from test scores given the as-
sessment purpose (Kane, 1994; Messick, 1989b;
Moss, 1995; Shepard, 1993). The construct is op-
erationally defined by test constructors when they
develop blueprints, write items, and have items
judged by SMES. Test responses should also reflect
the construct through empirical evidence indicat-
ing agreement or fit with the defined construct
(Cronbach & Meehl, 1955).

The present study sought to establish an empiri-
cal link between the defined construct, data from

SMES, and test response data. The technique pro-
vides a stronger argument for validity because it
requires convergence among measures-measures
from different points of view (test constructor, stu-
dents, and SMES), and from different analytic tech-
niques (paired comparisons and Likert ratings).

Data and Analysis
Self Assessments

SA was operationally defined as the subjective
ratings provided by students to items that describe
a situation in which they would have to use the tar-
get language (e.g., &dquo;I can write a term paper on a

topic I have researched.&dquo;). Students responded to
the statements using a five-category Likert scale
indexing their perceived facility at accomplishing
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the language task, where 1 indicated hardly at all
and 5 quite easily. In other words, a novice lan-
guage learner would be expected to respond to the
above statement about writing a term paper with a
low number, but more advanced learners could be

expected to rate their ability higher.
The SA approach used was a paper-and-pencil

instrument consisting of 32 items and was based on
previous work by Barrows et al. (1981). The content
of the items reflected a balance among the four skills
in foreign language learning: speaking, listening,
reading, and writing. A balanced four skills approach
was selected in order to correspond with the univer-
sity curriculum into which students would be placed.
Conventional summated scores (Likert, 1974;
Spector, 1992), MDS (Napior, 1972), and additional
analyses were then applied. MDS, as opposed to FA,
was used on the student data in order to empirically
compare the student solution with that from the SMES,
for which FA was not an option. Using MDS on both
datasets permitted a comparison of solutions based
on the same data reduction model.

The sample consisted of 1,449 students enrolled
in the beginning language course sequence at a large
midwestern university in the three largest language
departments: Spanish, French, and German. The
student’s ability level was operationally defined
according to the language course in which the stu-
dent was enrolled at the university, and into which
incoming students would be placed. Students were
drawn from three course levels.

SME Paired Comparisons

Four SI~Es, all Ph.D. s in foreign/second language
education with extensive teaching and research ex-
perience, provided the item paired comparisons.
According to Osterlind (1989), four is an accept-
able number of SMEs for providing content ratings;
Sireci & Geisinger (1992) used three SMEs to intro-
duce their content validation technique (see below).

The 32 items yielded 496 item pairs, which were
Ross-ordered (Ross, 1934). Ross ordering balances
for &dquo;space&dquo; effects (i.c., the method balances the
presentation of a given stimulus so that it appears
evenly as the first and second member in the stimu-
lus pairs) and &dquo;time&dquo; effects (i.e., the given stimu-

lus is evenly spaced throughout the list of pairs)
(Davison, 1992). The stimulus pairs were presented
to the SMEs on a nine-point scale, in which 1 meant
the raters perceived the items to be very similar and
9 indicated that they were very dissimilar. No in-
formation regarding the test blueprint was given to
the SMES; they were instructed to use whatever cri-
teria they deemed important in providing their dis-
similarity ratings.

Analysis

The ALSCAL MDS procedure was performed on
both the student and SME data, followed by a hier-
archical cluster analysis of the stimulus coordinates
from both solutions. There were a total of 1,404
usable observations from the student data (i.e., ob-
servations without any missing values). These data
were submitted to the PROXIMITIES procedure within
spss-x in order to obtain a matrix of Euclidean dis-
tance proximities among the 32 items. The Euclid-
ean distance between two items is the square root
of the sum of the squared distances between the
item values:

where xi and yi are the Likert values assigned by
student j to items x and y. The proximities were
then run using ALSCAL and two- to five-dimensional
nonmetric solutions were examined to determine
the most appropriate solution. The raters’ item dis-
similarity judgments were also input into ALSCAL
and nonmetric two- to five-dimensional solutions
were obtained. Two related fit measures, STRESS and

RSQ, were used as statistical criteria to evaluate the

solutions (Young & Harris, 1990).
A useful approach for determining neighborhoods

in an MDS solution is to apply cluster analysis to the
stimulus coordinates. Ward’s method (Aldenderfer
& Blashfield, 1984) was used on the item coordi-
nates, because of its use in the literature (Oltman,
Stricker, & Barrows, 1990; Sireci & Geisinger, 1992)
and because of its demonstrated ability to recover
structure (Milligan & Cooper, 1987). In addition,
discriminant analysis was used to predict group mem-
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bership of the items from the stimulus solution to
determined how well the values from the stimulus
coordinates would classify the 32 SAT items with re-
spect to the original test specifications. Canonical
correlation then was used to examine the congru-
ence between the SME and student data.

Results

Student Data
MDS analysis. Table 1 sh&reg;~~s the STRESS and

RSQ values from ~~,s~~t. for each solution for the

SA data. In addition to the STRESS and RSQ values,
the plots of the solutions were also examined in
order to determine which solution afforded the best

interpretation of the data.

Table 1
ALSCAL STRESS and RSQ Values Obtained
From Two- to Five-Dimensional Nonmetric

Solutions on Student and SME Data

The five-dimensional solution was eliminated be-
cause the last dimension accounted for very little ad-
ditional variance and could not be interpreted. The
two-dimensional solution was also eliminated from
consideration because the three- and four-dimensional
solutions added interpretable dimensions.

The STRESS and RSQ values in Table 1 indicate
that not much was gained statistically by adding a
fourth dimension. This fourth dimension, however,
was somewhat interpretable (see below). In addi-
tion, when an individual differences scaling model
was run on the data, the results clearly showed that
the more advanced students were using this fourth
dimension. For these reasons, four dimensions were
retained for further (four the student data,
these were Dimensions s1, S2, S3, and S4).

Figure 1 shows plots of two stimulus configura-
tions derived from the student data. Figure la is a
plot of Dimensions Sl and S4, the dimensions that

were the easiest and most difficult to interpret. Di-
mension Sl has several items located at the extremes
of the dimension. Items 29 and 4 had high negative
values, and Items 31 1 had a high positive value. Item
29 (‘6~rite a term paper on a topic I have researched&dquo;)
had the highest negative value and was the language
task perceived to be the most difficult by the stu-
dents. Item 31 (&dquo;Write a few sentences describing a
room in my house or apartment&dquo;) had the highest
positive value and was perceived to be the easiest
language task. These coordinate values correspond
to the Likert-scale means. Dimension Sl, therefore,
was interpreted as perceived difficulty and indicated
the challenge students attached to the language task.
In order to confirm this interpretation, the coordi-
nate values from Dimension Sl were correlated with
the item means, resulting in a virtually identical rela-
tionship (r = .997).

The finding of a dimension corresponding to item
difficulty may seem to contradict previous work by
Davison (1985) and Davison & Srichantra (1988),
which demonstrated how MDS analyses, in contrast
to FA, typically result in solutions in which a gen-
eral item difficulty dimension has been removed.
The work by Davison and his colleagues, however,
was specific to MDS analyses in which correlations
were used as proximities, not Euclidean distances
as in the present study.

Dimension Sl was the only dimension for which
distance along the dimension was meaningful. The
distance of the items along the other three dimen-
sions was not unambiguously interpretable. These
other dimensions served to separate different clus-
ters of items in space, sometimes called neighbor-
hoods or regions (Kruskal & Wish, 1978).

Dimension S4 did not provide much variability
(Figure la). Items 1 and 15 somewhat separated them-
selves from the others. Item 1 (&dquo;Tell what I plan to
be doing 5 years from now&dquo;) and Item 15 (&dquo;Under-
stand a native speaker telling me about his/her fam-
ily&dquo;) are language tasks that provide very little
structure to the students and allow them flexibility
in their response.

Items 2 (&dquo;Give accurate, detailed directions ex-
plaining how to get to my house&dquo;) and 17 (&dquo;Read
and follow a cooking recipe&dquo;) were located in an
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Figure 1
Stimulus Configurations of the Four-Dimensional Solution From the Student Data

a. Item Numbers for Dimensions S 1 and S4

b. Item Classifications for Dimensions S2 and S3

Dimension S2: Literacy vs. Communication Skills

area beneath the other items. These items were much

more structured and allowed the students little lee-

way in their responses. It may be that the more ad-
vanced students, who used this dimension to a

greater extent than the novice learners, distinguished
the items according to the range of freedom or cre-
ativity they perceived as inherent in accomplishing
the language task.

The configuration obtained from ALSCAL and seen
in Figure lb does not contain fixed axes. The config-
uration can be rotated to facilitate interpretation as
long as the distance is maintained. When the con-
figuration in Figure lb is rotated slightly to the left,

the result displays a clear demarcation between the
communication skills of speaking (s) and listening
(1) and the literacy skills of reading (r) and writing
(w). Whereas Dimension S2 can be interpreted as
distinguishing between the communication and the
literacy skills, Dimension S3 was interpreted as dis-
tinguishing between the productive skills of speak-
ing and writing versus the receptive skills of listening
and reading. Dimension S3 clearly separated speak-
ing from listening. The separation between writing
and reading was less clear, although the writing items
were located in a region higher along Dimension S3.

Cluster and discriminant analyses. Using the
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information from the four-dimensional MDS solution,
both the cluster analysis and the predictive discrimi-
nant analysis classified 31 of the 32 items according
to the original test specifications. Only Item 25 was
classified into another category than specified. This
item [&dquo;Complete a simple questionnaire form (e.g.,
magazine subscription, interest survey) using short
answers and key words&dquo;] had been designated a writ-
ing item but was categorized as a reading task by
both statistical procedures. It is important to note that
in order to accomplish this supposed writing task,
the student must first read the questionnaire and com-
prehend what information it seeks. In other words,
this language task required a combination of two
skills. Someone who is unable to read the question-
naire will obviously be unable to provide written re-
sponses to the questions. The students apparently
perceived the combination of skills reflected in Item
25, thus explaining why the cluster and discriminant
analyses of the MDS solution &dquo;misclassified&dquo; the item.
Thus, the results from the MDS solution combined
with those from the cluster and discriminant analy-
ses provided strong evidence that the four skills struc-
ture specified in the test blueprint was also evident
in the student response data.

S E Response Data

MDS solutions. The two- and three-dimen-

sional solutions from the SME response data were

rejected because of STRESS values above .10 and

RSQ values below .90 (Table 1), and because the
addition of a fourth dimension was interpretable.
Because the fifth dimension was not interpretable,
that solution was rejected.

After the decision had been made to retain four

dimensions for the SME data (Dimensions Rl, R2,
R3, and R4), the four raters were asked what criteria
they used in performing the ratings. This informal
check on the solution corroborated the results and
is discussed below.

Selected plots that facilitate interpretation of the
four-dimensional solution are provided in Figure
2. Figure 2a shows a clear separation along Dimen-
sion Ri of the receptive (listening and reading) and
productive (speaking and writing) skills. The lis-
tening and reading items are located in the left half

of the plot, and the speaking and writing items clus-
ter in the right half. Dimension R2 separated the two
receptive skills-the listening items are toward the
top and the reading items are toward the bottom.

In Figure 2b, Dimension R3 tends to distinguish
the productive skills. The speaking items tend to be
located in a region above the writing items.

Figure 2c shows Dimension R4, which was in-
terpreted as item difficulty. Item 29 (&dquo;Write a term
paper on a topic I have researched&dquo;) is a language
task that would be very difficult for the learners

involved in the present study and thus is at the top
of the plot. Items 2, 5, and 30 are located toward
the bottom of the plot. These items [e.g., Item 5:
&dquo;Talk about my daily routine (e.g., when I get up,
when I go to the university or work, etc.)&dquo;] repre-
sent language tasks that novice learners can be ex-
pected to accomplish to some degree.

The informal check with the raters after the di-
mensions had been extracted and interpreted con-
firmed the interpretation of Dimension R4 as lan-
guage task difficulty. All raters stated that task diffi-
culty was indeed a criterion they used in performing
the dissimilarity judgments. In addition, the scale
values of Dimension R4 from the SME configuration
were correlated with Dimension Rl from the student

response data (interpreted as task difficulty) and with
the Likert-scale item means. The correlations were

-.56 and highly significant (directionality is not of
consequence). In short, although language task dif-
ficulty was not one of the primary criteria used by
the raters in comparing the items, the raters perceived
the difficulty of the items as did the students.

Cluster and discriminant analysis. As for the

student data, both cluster analysis and predictive dis-
criminant analyses produced the same results: all

items but one (Item 30) were classified into the four

language skill areas as specified in the original test
blueprint. Item 30 (&dquo;Respond to an invitation to visit
someone, either accepting or declining&dquo;) was de-
signed to be a writing item but was misclassified as a
speaking item. On closer examination of the word-
ing of Item 30, however, the potential for misclas-
sification becomes clear. An invitation can be &dquo;re-

sponded&dquo; to either verbally or in writing.
’1’h~s, the raters provided strong evidence that their
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Figure 2
Stimulus Configurations of the Four-Dimensional Solution From the SME Data

a. Item Classifications for Dimensions Rl and R2

b. Item Classifications for Dimensions R2 and R3

c. Item Numbers for Dimensions R1 and R4
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perceptions of the content structure of the SA items
were very similar to the structure outlined in the test

blueprint. Interestingly, the analyses of the student
response data revealed one misclassified item (Item
25), and the analyses of the SME data also indicated
one misfitting item (Item 30). The misfit of both de-
viant items was easily interpretable and pointed to
the fact that there was some overlap of skills required
to complete given language tasks.

Comparison of the MDS Solutions from the
Student Response Data and the Raters’ Item
5i~i~~~°ity~~a~sa i~~~°i~y Judgments

There are several confirmatory techniques avail-
able to researchers comparing MDS solutions (Heiser
& l~eulman, 1983; Young & Hamer, 1987). Canoni-
cal correlation, a technique recommended by sev-
eral authors to compare MDS or FA solutions (Heiser
& Meulman, 1983; Levine, 1977) and used by
Schiffman, Reynolds, & Young (1981), was used
here. Canonical correlation is an appropriate tech-
nique in the present research context for two rea-
sons : the two solutions are independent, and a simple
transformation of one spatial configuration cannot
be expected to reproduce the other.

Table 2 shows the results of the canonical corre-
lation analysis. The analysis was performed by us-
ing the four-dimensional stimulus coordinates for the
32 items from the student response data as one set of

variables, and the four-dimensional stimulus coor-
dinates for the items from the raters’ data as the sec-
ond set of variables.

The canonical correlations for the four variates

ranged from R = .95 to R = .38. The significance
level of the first three variates was at the .0001 prob-
ability level (Wilks’ Lambda = .004, .048, and .332,

respectively). The fourth variate was statistically
significant at the .04 probability level.

The squared canonical correlations (R2) ranged
from .91 to .15 and indicate the proportion of vari-
ance of the linear composites explained by the cor-
relation. The relatively high values for the first three
variates suggest that these variates were most help-
ful in understanding the relationship among the two
sets of variables.

Interpretation of canonical regression is not with-
out controversy (Thompson, 1984). The consensus,
however, is that the structure coefficients provide the
most meaningful information for interpretation
(Pedhazur, 1982;Tatsuoka, 1988; Thompson, 1984).
Structure coefficients represent the bivariate corre-
lations between the original variables and the vari-
ates, and are sometimes referred to as loadings.

Table 3 shows that the structure coefficients with

the highest loadings were on the first canonical vari-
ate. These coefficients were Rl and S3 (.91 and .82,
respectively), and corresponded to the first dimen-
sion from the raters’ data and the third dimension
from the student response data. Recall that these

dimensions from the two MDS solutions were inter-

preted as distinguishing the receptive and produc-
tive language skills. The first canonical variate, then,
can be interpreted as the distinction between listen-
ing and reading tasks (receptive skills) and speak-
ing and writing tasks (productive skills).

The highest loadings on the second variate were
R2 (.87) and S2 (.78), and represented the second di-
mensions from the raters’ and students’ solutions.

Dimension R2 was interpreted as the separation of
the listening and reading skills. Dimension S2 was
explicated as being the distinction between the com-
munication (speaking and listening) and literacy

Table 2
Canonical Correlations (RJ, Eigenvalues, Proportion of the Sum of the Eigenvalues, Wilks’ Lambda,

and F Tests for Student and SME MDS Solutions
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Table 3
Canonical Structure Coefficients

(reading and writing) skills, of which listening and
reading were a subset. Thus, the second canonical
variate can be interpreted as the differentiation be-
tween the communication and literacy skills, with
an emphasis on the separation of listening and
reading.

The third canonical variate had high structure
coefficients representing item difficulty. Dimen-
sions R4 (.82) and si (-.97) were the two dimen-
sions from the raters’ and students’ solutions that
were interpreted as language task difficulty.

The last canonical variate was significant at the
.04 probability level. The strongest loading on this
variate belonged to S4 (.98), the fourth dimension
of the students’ solution that was interpreted as the
amount of structure required by the language task.
The next highest loading was onR3 (-.72), the sepa-
ration of speaking and writing skills, but the other
three raters’ dimensions had loadings above .30 on
the fourth canonical variate. The fourth canonical
variate was not clearly interpretable, but as Tatsuoka
(1988) stated, empirical evidence of association
between two domains may not always be interpret-
able but may be important for subsequent research.

The redundancy coefficient, Rd (~tew~rt ~ Love,
1968), is an asymmetric index of common variance
in a canonical correlation analysis that is often re-
ported. Rd should be interpreted with caution (Cramer
& Nicewander, 1979; Thompson, 1984) and only as
a summary index. Rd can be thought of as 6‘eo.~r~ in-
dex of the average proportion of variance in the vari-
ables that is reproducible from the variables in the
other set&dquo; (Thompson, 1984, p. 25). In the present
study, ~R s)’ or the proportion of variance in the SME

solution accounted for by (or in common with) the
student response solution, was .68. Rd~s.~~9 the pro-
portion of the variance in the student response solu-
tion explained by the SME solution, was .65. These
values are relatively high and indicate a strong asso-
ciation between the dimensions in the twoMDS SOIU-

tions. Thus, the components and/or structure

underlying the two solutions exhibited a strong as-
sociation that corresponded to the test content speci-
fied in the blueprint for the SA items.

Discussion

This study used information from three sources-
test/item specifications, SMEs’ judgments of items,
and actual student responses-to investigate the hy- .

pothesized structure underlying the items. Expert
judgments from SMEs typically are used in the test
construction stage, a process that is usually consid-
ered as part of 6‘~&reg;nt~a~t validity.&dquo; Analyzing the struc-
ture of test items is most often undertaken after the

administration of the test in order to confirm or re-

ject the postulated structure, and factor analysis is
the preferred technique. Investigators often speak of
&dquo;construct validity&dquo; when performing such proce-
dures. The present study combined the two ap-
proaches and presented a strategy to examine validity
using both content and construct information.

Two issues, practical and conceptual in nature,
need to be considered at this point. In practice, ask-
ing SMEs to perform item dissimilarity comparisons
can be a lengthy, tedious, and unwieldy task. The
SMEs in this study had to make 496 paired compari-
sons for the 32 items. Obviously, more items will
increase the number of paired comparisons expo-
nentially. With a large number of items, the demand
on the raters could render the technique unwork-
able. In high-stakes testing situations, consideration
of SME work load may have to be sacrificed in or-
der to insure the validity of a test’s content. Addi-
tionally, considerable work has been undertaken by
Spence (1982, 1983) that can guide researchers in
designing and collecting incomplete data models
for use in MDS. Spence (1982) pointed out, how-
ever, that using incomplete experimental designs
may not even be necessary. He demonstrated that
the use of a random subset of item pairs can pro-
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duce surprisingly stable and similar results to those
from the complete design.

The relatively small number of SMEs used in this
study was suitable to demonstrate the technique. If,
however, the assessment context were high-stakes,
additional SMEs would provide greater confidence
in the stability and generalizability of the rating re-
sults.

The validation technique proposed in this study
is not likely to produce favorable results when the
conceptualized content structure lacks explicitness
and specificity. This limitation, however, applies
not only to the present technique but to any vali-
dation procedure. If the boundaries of the content
domain can be specified clearly and unambigu-
ously, and if items can be written to represent the
nonoverlapping content areas, then validation re-
search will have more power to uncover the un-

derlying structures.
~&reg;~~~~er9 when content areas are ambiguous and

overlap, neither SME nor examinee data can be ex-
pected to reveal the hypothesized content structure.
When a lack of convergent evidence ensues from
the procedures, the researcher must investigate the
potential problem sources. Several weak items, as
found in the present study, are perhaps the most
innocuous threat to validity. A lack of agreement
among the validity sources could call into question
not only the operationalization of the construct, but
the theory underlying it as well.

The present study has important implications for
both psychometricians and test practitioners. Psy-
chometricians have long called for an empirical
technique that links information from SMEs and test
responses with regard to test content. The method-
ology presented here accomplishes this unification
of important validity information. The technique is
labor intensive, and may be especially useful in a
high-stakes assessment situation. Practitioners must
learn to gather multiple sources of validity infor-
mation in order to evaluate their testing practices.
Although an investment of effort is needed to imple-
ment the validation technique proposed here, the
costs for not properly validating assessment proce-
dures may be higher.
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