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The Construct Validity of a Performance-based Assessment Program*

Abstract
The purpose of this study is to examine the construct validity of a performance

assessment program, the Maryland School Performance Assessment Program (MSPAP).

Based on analyses of the longitudinal associations of Grade 5 MSPAP data in
1996 with Grade 3 MSPAP data in 1994, the following hypothesis was examined: the
.unattenuated correlation or the group-mean correlation between two similar measures of
the same content area is higher than ifs correlations with different content areas. This
hypothesis was not attained. In addition, the results analyzed by structural equation
modeling (SEM) to this longitudinal correlation matrix reveal that the SEM model
specified by the MSPARP six latent traits was unable to capture the underlying information
of this data. Extra factors, such as,l a general ability and an assessment method effect,
may need to be considered for better fitting the data.

SEM was performed on the multitrait-multimethod correlation data, where the
traits of Reading and Math was assessed by MSPAP and CTBS (the Comprehensive Test
of Basic Skills). The trait effects of MSPAP reading and CTBS mathematics application
may be attenuated by the method effects of the performance-based assessment and the

multiple-choice assessment, respectively.

Key Words: Construct Validity; Reliability; Performance-based Assessment;
Structural Equation Modeling

* The viewpoints made in this study reflect the authors’ opinions rather than that of the
Prince George’s County Public Schools, Maryland.
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I. Introduction

The Goals 2000, Educate America Act passed in 1994, specifies that high learning
standards and innovative forms of assessments should be used as the chief means to ensure that
educational reform is on the right track. School systems are required to look beyond the
traditional method of multiple-choice testing for better forms of assessments in evaluating
students' achievements. Of the many innovative forms of assessments suggested, performance-
based assessments have been widely adopted. They usually require students to construct a variety
of responses to test items or tasks that are similar to classroom instructional activities and to
those used in real life.

Proponents of the performance-based assessment are of the opinion that all of the real or
perceived shortcomings of traditional assessments would be remedied by this transition.
Resulting improvements include more valid measures of student performance, elimination or
reduction in bias or perceived bias in traditional assessments, etc. In light of some of the issues
that remain unresolved, more psychometric questions were addressed (literature review by
Green, 1995). For example, nonstandardized test formats or testing procedures, difficulty in
maintaining the test specifications, inconsistent scoring rubrics, differences in the raters' severity
or leniency in scoring, violating underlying principles for modeling test data or equating tests,
etc. may render the scores as being biased as well as not being comparable from one yeaf to the
next.

In a school improvement instructional model that includes a high stakes testing program,
data resulting from a performance assessment model MUST provide building managers and
teachers with directions regarding the strengths and weaknesses in their instructional programs.
The extent to which the data does or does not accurately provide this direction is an indicator of
the validity in the assessments using such a model. Not withstanding concerns pertaining to
accountability from an administrative perspective, the extent to which the scores accurately
reflect where there are strengths and deficiencies in the instructional program is absolutely
critical. This is because time, effort and substantial resources must be allocated to address those
areas which are deficient. In a data-driven instructional program, the reliability and validity of

the data are paramount if schools are to successfully attain the prescribed standards.
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The purpose of this study is to examine the construct validity of a performance
assessment program by analyzing the performance-based test data set in one school district. We
expect the results from this study to provide valuable assistance to other similar performance-

based assessment programs.

Background of a Performance-based Assessment Program
Since 1991, the Maryland State Department of Education (MSDE) has implemented the

annual Maryland School Performance Assessment Program (MSPAP) for grades 3, 5, and 8 in all
of its public schools. The MSPAP assessments consist of six content areas, Reading (RDSS),
Writing (WRSS), Language Usage (LSS), Mathematics (MSS), Social Studies (SSSS) and
Science (SCSS). MSPAP was an innovative performance-based assessment. The primary focus
of the information provided from MSPAP assessments is school performance rather than
individual student pefformance because of the design of the MSPAP’s test and its sampling
design. Performance on the MSPAP has been used to evaluate whether schools meet a
satisfactory standard that was set by the State Department of Education. Schools that consistently
do not meet the standard may be managed by an outside organization if their MSPAP
performance does not improve. It becomes apparent that with MSPAP provided accountability,
the score report is very important to test practitioners as well as school authorities.

MSPAP test items (tasks) are integrated both within a content area and across content
areas so that students have an opportunity to integrate information they have learned (Maryland
State Department of Education, 1996). To cover the required breadth of learning outcomes in
limited testing time, three non-parallel test forms per content area were developed and randomly
assigned to'students within a school. ‘Non-parallel’ means that the test tasks of the lthree test
forms are not completely created from the same domains (a group of learning outcomes). An
equating design was used for tracking schools’ yearly improvement. Three steps are taken to
equate MSPAP scales between two years. For easy understanding, an example of equating
MSPAP 1995 and 1996 scale scores is illustrated below (for details, refer to Maryland State
Department of Education, 1996) .

The first step, called “Adjusting Test Form Effect” (refer to Figure 1), is to equate the
three test forms using the linear equipercentile equating procedure under the assumption that the

abilities of the three groups taking the three test forms are very similar. The second step, called
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“Adjusting Rater Year Effect” (again refer to Figure 1), was taken to adjust for systematic effects
in rater leniency or strictness in both year cohorts. In this equating, about 1,500 Answer Books
per grade from the 1995 MSPAP administration were re-scored by some of the 1996 raters who
were trained to re-score students’ 1995 responses using the Scoring Guides developed for the
1995 MSPAP. Estimation of the rater effects was analyzed separately by content for each grade.
The first set of scale scores (95SS,;) was based upon the ratings that the students had received
from 1995 raters. The second set of scale scores (958S,) was based on the ratings that these
students received from the 1996 raters. Both sets were expressed on the metric used for 1995
scale scores. Linear equipercentile equating procedures were used td estimate the transformation
coefficients for rater year effect, which were used to transform the metric of 958S,, into that of
958S,;.

The third step, called “Adjusting Yearly Test Version Effect” (see Figure 1), adjusted for
systematic effects in test difficulty, which can be different in two year cohorts. This step was to
identify a group of students in each grade who took the 1996 MSPAP and were equivalent to the
1996 group of students administered the 1995 MSPAP test. Linear equipercentile equating
procedures were used to estimate the transformation coefficients for yearly test version effect,
which were used for aligning the metric of MSPAP 1996 with the metric of MSPAP 1995.
Finally, the MSPAP 1996 scale scores were transformed to the metric of the MSPAP 1995 scale
score, using the transformation coefficients of test form effect, rater year effect as well as yearly '
test version effect. .

While many statistical assumptions made for scaling (e.g. unidimensionality) and for test
equating are unlikely to be exactly true in practice, especially for a performance-based program.
Besides that, this type of assessment may encounter other practical problems, pointed out
previously, even though efforts were made to avoid them.

[Insert Figurel here]
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II. Overview of Statistical Procedures

A. Association between the Performance-based and Multiple-choice Assessments

The degree of association between a performance-based and multiple-choice assessments
is often used as a means to evaluate a new performance-based assessment program. However,
test practitioners have faced a dilemma in interpreting the results generated from this type of '
statistical analysis. Do we expect to obtain high'correlation between the two measures? High
correlation might be a good indicator of validity. For instance, Yen (1998) investigated how
CTBS5(Comprehensive Tests of Basic Skills) scores from the previous grade related to MSPAP
proficiency. For Grade 2 students who took CTBS/5 reading and mathematics and who were
rated at the level of "Proficient", 65 and 64 percent of these students one-year later were rated
proficient on MSPAP reading and mathematics, respectively. However, when the performance-
based assessment is strongly associated with what the multiple-choice assessment intends to
measure, a question of the need for the time-consuming method of the performance-based
assessment to assess student achievement can be raised.

On the other hand, do we expect to ‘obtain a result with low correlation between two
measures? Low correlation might be an indicator of the unique characteristics of the
performance-based assessment as compared to the multiple-choice assessment. However, low
correlation would be cause for concern, because the validity of the performance-based model
would be called into question.

A more sophisticated approach to investigéte the association between two measures is
known as multitrait-multimethod (MTMM). It was developed by Campbell and Fiske (1959).
This model includes four types of correlation in the following order of their results from largest
to smallest (Nunnally & Bernstein, 1994):

(1). The correlation (reliability) between the same trait scores measured by similar methods.
(2). The correlation (validity) between the same trait scores measured by different methods.
(3). The correlation between two different trait scores measured by similar methods.

(4). The correlation between two different trait scores measured by different methods.
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Schatz (1998) applied the MTMM approach to examine the reliability-validity
coefficients for reading and mathematics achievement scores. Each content was assessed by two
multiple-choice measures, CTBS/4 and a CRT(Criterion Referenced Test) and by one
performance-based assessment, MSPAP. The expected order of correlation coefficients was
found for the content area of Mathematics at three grade levels, Grade 3, 5 and 8. The validity
coefficients for the content area of Reading did not fit the expected pattern at any of the three
grade levels. Was this problem caused by the performance-based assessment or by the multiple-
choice assessment? The answer to this question based on the analysis of MTMM correlation was
unclear. In addition to that, visual inspection for assessment of construct validity data in a
correlation matrix can be problematic because of measurement and sampling errors.

Using the degree of association between two different types of assessment models to
evaluate the construct validity of the performance-based assessment, researchers generally
encounter problems in reaching a conclusion. The structural equation modeling (SEM) (for
literature review, see Schmitt & Stults,1986) may relieve part of the above problem. It is capable of
further partitioning the variance of each content measure into three components: specific trait;
assessment method; and random error. The comparisons among the magnitudes of the three
components for each measure is another criteria to evaluate the construct validity of the
performance-based or multiple-choice assessment. More technical details will be illustrated in

the section of Methodology.

B. Longitudinal Association between two Performance-based Measures

An alternative to evaluate a performance-based assessment program is the longitudinal
association technique between two performance-based measures; for instance, test scores for
students who had multiple-subject scores on two performance-based assessments when they are
in a current grade and in a previous-year grade. An intercorrelation analysis is performed. One
might expect that the correlation between two performance-based measures of the same content
area should be higher than its correlations with different content areas when the measure errors
are appropriately taken into control. This type of analysis does not depend on different types of
measures, so that the correlation obtamed from this analysis is much easier to mterpret than that

from the association between two different-type measures..
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I11. Methodology

A. Longitudinal Associations of Grade 3 MSPAP with Grade 5 MSPAP
1. Data Description and Sample Size

Test scores for students who had six content area scores on both MSPAP measures when
they were in third grade in 1994 and in fifth grade in 1996 were collected from the Prince

George’s County school district. Approximately 5,500 students’ samples were available.

2. Data Analysis and Evaluation

The analysis of the intercorrelations among students’ performance on the two time-
period measures in six content areas was performed. The sampling error is minor, due to the
relatively large sample size. However, the measurement errors (unreliability) of two measures,
particularly in the performance-based measure, can not be avoided and will cause correlation
attenuation (Lord, 1980).

A correction for attenuation can be obtained by computing the true-score (without
measurement error) relationship between two tests. Technically, creating factors with only a
single measured indicator variable is a tool to approximate the true-score correlation when
structural equation modeling is applied. Consider the diagram in Figure 2. TRD96 and TWR96
represent the constructs underlying observed variables of MSPAP reading in 1996 (RD96) and
MSPAP writing in 1996 (WR96), respectively. The corresponding error variances of the
standardized-scale variable RD96 and WR96 can be approximated by 1-Reliability Coefficient.
These values of error variances were fixed while estimating the correlation between TRD96 and
TRD94. The internal reliability coefficient of Cronbach'’s alpha was available from the MSPAP
technical report and used for approximating the error variance. Similar principles are applied to
compute any pair of true-score correlation of any two tests. In essence, the true-score qorrelation
of two measures depend on trustworthy reliability information. For the rest of the figures
presented in this study, the rectangles and circles denote the observed variables and latent factors,
respectively. The labels of RD, WR, LS, MS, SS and SC stand for the MSPAP reading, writing,
language usage, mathematics, social study, and science, respectiyely. The numbers 96 and 94

denote the year. The symbols “E” and “D” represent the error term for the observed variable and
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residual term for the latent variable, respectively. The SEM computer program, EQS, (Bentler,
1995) was used to estimate the SEM parameters of interest. '

Another alternative to minimize the effect of measurement error on estimating the
intercorrelations between two measures is to use the school-based scores (school mean) instead
of individual students' scores that were unreliable measures according to the MSPAP test
construction as illustrated in the MSPAP technical report. This school-based correlation analysis
is particularly meaningful for MSPAP.

Based on the above longitudinal association analyses, the following hypothesis was
examined: the adjusted or group-mean correlation between two similar measures of the same
content area should be higher than its correlations with different content areas (Nunnally &
Bemstein, 1994).

[Insert Figure 2 here]

An exploratory factor analysis was explored, for instance, for the Grade 5 MSPAP data in
1996. In addition to that, structural equation modeling was conducted to attempt to partition the
variance of each content area measure of MSPAP into the components: specific trait,
measurement method and error term. Several specific SEM models are illustrated below. Model
comparisons were performed to explore which model was better in terms of data-model fit. It is
important to note that our model comparisons were by no means exhaustive. Other models may

be of interest.

Model L1: Six Correlated Latent Traits
A model for the unadjusted intercorrelations in Table 1 is represented by the path diagram

shown in Figure 3. Six latent variables representing the true scores on the six traits are
postulated. For instance, the latent trait of READING is supposed to be measured by RD96 and
RD94. In addition, these six latent traits are intercorrelated. Each observed measurement is
assumed to be determined by a trait and an error term. The variance of the error term of the
standardized-scale variable is constrained by 1- Reliability Coefficient, where the reliability
coefficient is obtained as Cronbach's alpha value. The assumption behind this model is that the
six intercorrelated latent traits and their corresponding measurement errors are capable of
explaining the intercorrelation matrix being analyzed.

[Insert Figure 3 here]

7«
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Model L.2: A Second-order Trait Model

Another model for the intercorrelations described previously is represented by the path
diagram shown in Figure 4. Since the magnitudes of correlation among the six lower-order
factors (latent traits) specified in Model L1 were relatively high, a higher-order factor (Labeling
Second-Order F) rather than the correlation of these six traits among themselves was
hypothesized to account for this correlation matrix. The variance of the error term was
constrained by the method described previously. The similarity between this model and Model
L1 is that only traits and error terms were specified in the model. In contrast, the models
described below will include the Method Effects into the model. We tried to incorporate the
method effects into Model L1. Unfortunately, the problem of linear dependence on some
parameter estimates (refer to Bentler, 1995) was encountered. Accordingly, the model of L2
serves as the base line against which an alternative model, Model L3 presented below, is
compared.

[Insert Figure 4 here]

Model L3: A Second-order Trait and Method Effects
Model L3 (see Figure 5) was formed by adding the Method effects into model M2.
Model M2 is nested within Model L3. It is hypothesized that the six content measures from 1996
data reflect 1996 Method Effect (PAM96) and the six content measures from 1994 data reflect
1994 Method Effect (PAM94). Model comparison between this model and Model L2 was
conducted to explore whether the Method Effects can significantly improve in fitting the data.
[Insert Figure S here]

Model L4: Modified Model L3 by freeing Several Error Variances

In order to improve the model-data fit several variances of error terms and a covariance of
residual for the second-order factor analysis were set free to be estimated. They are specified in

Table 4.

811
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B. Multitrait-multimethod Associations of MSPAP, CTBS and OLSAT
1. Data Description and Sample Size

Students in third grade in 1996 had six content area scores of MSPAP, three content arca
scores (Reading Vocabulary Scale, RVS, Reading Comprehension Scale, RCS and Math
Application Scale, MAS) of the CTBS and the Otis Lennon School Abilities (OLSAT). The
CTBS and OLSAT are multiple-choice format instruments. The sample size is about 7,000.

2. Data Analysis and Evaluation

An intercorrelation analysis was conduéted for the six content area scores of MSPAP,
three content area scores of CTBS, and the OLSAT score. Similar correlation analyses were
conducted using school-based mean statistics. Regarding the intercorrelation matrix in Table 5
(MSPAPRD, MSPAPMS, CTBSRVS, CTBSRCS and CTBSMAS), structural equation .
modeling was conducted. Four specific SEM models are illustrated below. Hypothesis test and fit
indices are used to evaluate whether modes are attainable. Besides that, a test in difference chi-
square values between two nested models is used to evaluate which model is capable of
capturing the data. Finally, decomposing the variance of the reading or mathematics measures
into the components: specific trait, measurement method effect, and error term, can be used to

evaluate whether the assessment method effects attenuate the trait effect.

Model M1: Correlated Latent Traits and Correlated Method Effects

A base line model for the intercorrelation matrix is represented by the path diagram
shown in Figure 6. Two correlated trait factors and two correlated method-effect factors are
hypothesized to underline the correlation matrix. .Speciﬁcally, it is hypothesized that latent trait
of READING is measured by MSPAPRD (MSPAP reading), CTBSRVS (CTBS reading
vocabulary) and CTBSRCS (CTBS reading comprehension). MSPAPMS (MSPAP
mathematics) and CTBSMAS (CTBS mathematics application) are hypothesized to be indicators
of another latent variable of MATH. It is hypothesized that MSPAPRD and MSPAPMS reflect
Method of Performance-based assessment (called MSPAP) and CTBSRVS, CTBSRCS and
CTBSMAS reflect Method of Multiple-choice assessment (called CTBS). This model serves as
the base line against which an alternative model presented below is compared. It is typically the

least restrictive model. The variances of the error terms for MSPAPRD, MSPAPMS and

912
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CTBSMAS were constrained by the method described previously. The error term variance for
the CTBSMAS was unavailable and was approximated (set to .20) in order to gain 1 degree of
freedom. The variances of the error terms for CTBSRVS and CTBSRCS were free to be
estimated since no reliability information was available for these two measures.

[Insert Figure 6 here]

Model M2: No Traits and Correlated Method Effects
Model M2 is nested within Model M1. No trait factors were specified in the model.

Model M3: Perfectly Correlated Traits and Correlated Method Effects

Model M3 was formed by fixing the correlation between two trait factors to 1.0 in

Model M1.

Model M4: Correlated Traits and Perfectly Correlated Method Effects

Model M4 was formed by fixing the correlation between two method factors to 1.0 in
Model M1.

Using Widaman’s (1985) paradigm, the evidence of convergent validity can be tested by
comparing a model in which traits are specified (Model M1) with one in which they are not
(Model M2). A test of difference in chi-square values between the two models was conducted. A
more specific assessment of the convergent validity can be ascertained by examining the variance
components on each measure due to trait, method and error. Further scrutiny of the variance
components might detect the likelihood for method effects to attenuate the trait effects. _

In testing for evidence of discriminant validity among traits, a comparison between a
model in which traits correlated freely (Model M1) with one in which they are perfectly
correlated (Model M3) was made. A test of the difference in chi-square values between two
models was conducted to evaluate the discriminant validity of traits.

The same logic, as noted earlier, was used to evaluate the evidence of discriminant
validity among methods. A model in which method factors were freely correlated (Model M1)
was compared with one in which they are perfectly correlated (Model M4). A test of the

difference in chi-square values between two models was conducted to evaluate the evidence of
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discriminant validity of the method factor. Finally, we remind readers that our model

comparisons were by no means exhaustive. Other alternative models may be of interest.
IV. Results and Discussions

A. Analyses of Longitudinal Associations of Grade 3 MSPAP with Grade 5 MSPAP
1. Three Types of Intercorrelation Matrix |

The results of correlation analysis for students who had six content area scores on both
MSPAP measures when they were in third grade in 1994 and in fifth grade in 1996 are presented
in Table 1. As illustrated in the section on methodology, three types of correlation analysis were
performed. The unadjusted correlation (labeled as UnAdj) is presented in the first row in each
cell. The correction correlation for attenuation (labeled as Adj) is presented in the second row in
each cell. The correlation calculated from school-mean (labeled as Group) is presented in the

third row in each cell.

[Insert Table 1 here]

The values underlined represent the reliability coefficients which reflect the underlying-
trait true correlations between the two same content measures across two years. Similarly, the
values shown in bold-font represent the reliability coefficients based on school mean. The values
in off-diagonal within the thick black borders represent the correlations of two measures of
different content areas between MSPAP 1994 and 1996. One might expect that the correlation
between two measures of the same content area should be higher than its correlations with
different content areas. Unfortunately, this was not the case for all the content areas. For instance,
the adjusted correlation between Read96 and Read94 was 0.620, which was smaller than the
correlations of Read96 with Social Study94 (.650), Social Study96 (.657) and Science96 (.667).
The hypothesis made in this study is not well held in the test data examined. Two questions are
raised éccording to these results. One question is: Can this result be generalized to the test data of
other school districts or the whole state? This question can be appropriately examined by
analyzing the longitudinal data collected from the wholé state school district. Another question is
. Can this assumption be retained when the multiple-choice assessment program (for instance

CTBS multiple-subject assessments) is applied? A future study of the longitudinal associations

11].4
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of the multiple-choice assessments should be conducted to serve as a base for comparisons with
this study. Practically, if the answer to the latter question is “NO”, one might wonder whether
the hypothesis made in this study is unpractical for the multiple-subject assessment program.
Meanwhile, the fact that the MSPAP test data being analyzed in this study violated this
assumption becomes less serious than we originally thought. However, if the answer is “YES”,
the search for the reasons, for instance, scaling or test equating issues on MSPAP, will become

critical.

2. Exploratory Factor Analysis

Further factor analysis on the correlation matrix of the set of six content area scores, for
instance, Grade 5 MSPAP data in 1996, was conducted. It turned out that approximately 72
percent of the variance-covariance of these six content area scores was accounted by one latent
trait. One possible reason for this finding is that the factor of the MSPAP test tasks being
integrated both within a content area and across content areas may capture most of the common
variance among the six content scale scores.

Another possible reason is that this common variance may account for a general ability
(Cronbach, 1970). Accordingly, the estimate of the proportion of the unique variance for each
content-area measure will be a valuable index to reflect the efficacy of a specific content-area
measure. The proportion of unique variance for each content area can be estimated by subtracting
the proportion of error variance from corresponding proportion of unexplained variance (or
unique and error variances) that equals one minus the value of community. The estimated
proportion of error variance for each content test can be approximated by one minus the
corresponding coefficient Alpha (from MSPAP 1996 technical report). Finally, the proportions
of unique variance for Reading (0.05), Writing (0.09), Social Studies (0.06) and Science (0.09)
are very low (see Table 2). '

[Insert Table 2 here]

The finding from the exploratory factor analysis is not consistent with results from
literature on factor analysis studies, in which the verbal oriented abilify tests such as Reading,
Writing and Language usage and math oriented ability tests such as Math.and Science are usually
separately factored by two different underlying traits. Further analyses using structural equation

modeling (Bollen, 1989) were conducted and will be presented below.

1215
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3. Hypothesis tests for Models L1 to L4 and Model Comparisons

The hypothesis tests for Models L1 to L4 are presented in Table 3. Models L1 and L2
poorly fit the data in terms of fit indices. Both hypofheses (made in Model L1: the six correlated
traits themselves are capable of accounting for the correlation matrix being analyzed, and made
in Model L2: a higher-order trait can capture the intercorrelations among the six traits) are not
attainable. However, if the method effects were added into the model L2, a significant increase in
data-model fit was found in Model L3 (see Table 3). Hu and Bentler (1999) recommended joint
criteria to retain a model, such as (CFI>=.96 and SRMR <=.10) or (RMSEA<=.06 and SRMR
<=.10). Model L4, freeing some error term variances in Model L3, is retained because it meets
any of these two joint criteria.

[Insert Table 3 here]

According to Model L4, the variance components due to Trait, Method Effect, and Error
for the first-order Factor Analysis is presented in Table 4. The method effects play a substantive
role in accounting for the variance of the six latent traits. Similar variance components due to the
second-order factor and residuals for the second order Factor Analysis is presented in Table 4.
The latent traits of Reading, Math, Social Study and Science had very high loadings on the
higher-order factor.

[Insert Table 4 here]

B. Multitrait-multimethod Associations of MSPAP, CTBS and OLSAT
1. Two Types of Intercorrelations ,
The intercorrelation analyses among MSPAP, CTBS and OLSAT measures for 1996 test
data were carried out and their results are presented in Table 5. As noted in the section of
methodology, two types of correlation analysis were performed. The unadjusted correlation
(labeled as UnAdj) is presented in the first row in each cell. The correlation calculated from
school-mean (labeled as Group) is presented in the second row in each cell. For the reading
measure of MSPAP, it is almost equally correlated with the reading vocabulary, reading
comprehension and math application of the CTBS test and the general ability measure of
OLSAT. A similar finding was found for the mathematics measure of MSPAP.
[Insert Table 5 here]

13 16
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2. Hypothesis Tests for Models M1 to M4 and Model Comparisons

The chi-square value for the hypothesized model M1 (Correlated Traits and Correlated
Methods) is .21 (see Table 6). The coﬁesponding type I error is .645, indicating that this model
fit data. In addition, this model is attained according to the two joint criteria (Hu & Bentler,
1999).

The chi-square value and the goodness-of-fit statistics for the Model M2 (No Traits and
Correlated Methods) are presented in Table 6. As indicated by the chi-square and the fit indices,
the goodness of fit for Model M2 was poor. |

[Insert Table 6 here]

The evidence of convergent validity was tested by comparing a model in which traits are
specified (Model M1) with one in which they are not (Model M2) using Widamanv’s (1985)
paradigm. A significant difference in chi-square values between the two models supports
evidence of convergent validity as happened here (see Table 6). A more specific assessment of
the convergent validity can be ascertained by examining the variance components on each
measure due to trait, method and error (see Table 7). Further scrutiny of the variance components
reveals the likelihood for method effects to attenuate the trait effects. For instance, the Method
effect might play a substantive role in accounting for the variance of MSPAP reading. This result
might help us interpret the finding from Schatz’s (1998) study, that the validity coefficients for
the-content area of Reading did not fit in the expected order in correlation coefficients, illustrated
in the section on literature review. The trait effect of the CTBS mathematics application was also
attenuated by the multiple-choice assessment method. The results from the variance component
analysis seem to imply that either the performance-based assessment or the multiple-choice
assessment can attenuate the trait effects.

[Insert Table 7 here]
The chi-square value and the goodness-of-fit statistics for Model M3 ( Perfectly

Correlated Traits and Correlated Methods) are presented in Table 6. We see that the fit of this
model is fairly good, albeit slightly less well fitting than for Model M1. In testing for evidence of

14 17
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discriminant validity among traits, a significant difference in chi-square values between Model 1
and Model 3 was found (see Table 6) to support evidence of discriminant validity of traits.

The chi-square value and the goodness-of-fit statistics for the Model M4 (Correlated
Traits and Perfectly Correlated Methods) are presented in Table 6. The fit of this model is almost
as good as Model M3, albeit slightly less well fitting than for Model M1. In testing for evidence
of discriminant validity among methods, we applied the same logic as noted earlier. A significant
difference in chi-square values between these two models of M1 and M4 was found (see Table 6)

to support evidence of discriminant validity of the method factor.
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V. Summary and Conclusion

The primary concern of this study was to examine the construct validity of MSPAP by
means of analyzing the performance-based test data set in one school district. Based on the
analyses of the longitudinal associations of Grade 5 MSPAP data in 1996 with Grade 3 MSPAP
data in 1994, the following hypothesis was examined: the unattenuated correlation or the group-
mean correlation between two similar measures of the same content area is higher than its
correlations with different content areas. This hypothesis was not attained. Although this finding
might threaten the construct validity of MSPAP and bring the broad question of whether the
content-area scores obtained on MSPAP reflect the efficacy of the instructional programs
delivered in schools, school districts, and the state, we would be very prudent not to prejudge this
issue because of two questions associated with this finding. The questions are: (1). Can this result
be generalized to the test data of other school districts or the whole state?; and (2). Can this
assumption be retained when the multiple-choice assessment program (for instance CTBS
multiple-subject assessments) is applied? These two questions need clarification at some future
time.

In addition, the results analyzed by structural equation modeling (SEM) to this longitudinal
correlation matrix reveal that the SEM model specified by the MSPAP six latent traits was unable to
capture the underlying information of this data. Extra factors, such as, a general ability and an
assessment method effect, may need to be considered for better fitting the data. This result seems to-
imply that what we have observed in MSPAP data is more general measures of student ability than their
performance in any given content area. _

The results from structural equation modeling to the multitrait-multimethod correlation
data suggest that the trait effect of MSPAP reading may be attenuated by the method effect of the
performance-based assessment . Similarly, the trait effect of CTBS mathematics application may
also be attenuated by the method effect of the multiple-choice assessment. These phenomena of
trait effects attenuation by assessment methods can happen in either performance-based or
multiple-choice assessment. The issue of whether these findings can be generalized to other

MSPAP data is worthwhile to investigate at some future time.
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The primary rationale for moving away from the multiple-choice assessment to the
performance-based assessment comes from a strong belief that student “assessment needs to
mirror instruction and high-quality learning activities” (p 53, Linn, 1995). This movement is
motivated primarily by instructional rather than psychometric considerations. The current
psychometric techniques such as test equating and scaling that have predominately been used for
the multiple-choice assessment for a long time may not completely suitable to this new
assessment movement. New psychometric techniques such as multidimensional scaling
(Ackerman, 1994; Reckase, 1997) and equating (Li & Lissitz, in press) will serve as an important
tool to quantify this type of assessment when at some future time these new statistical techniques

resolve the problems they are facing.
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