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assTrRAcT: Alternatives to the standard statewide assessment often are necessary for valid measure-
ment of students with significant disabilities. These alternate assessments must be carefully devel-

oped and evaluated with respect to generally accepted psychometric standards. Ideally, these

measures should be sensitive to growth and scaled to state tests that are aligned with grade level

content standards. In this study, we investigared the technical adequacy of early reading perfor-
mance tasks for a Grade 3 statewide alternate reading test. Our research hypotheses pertain to (a)

equitable measurement function across populations of students, (b) measurement dimensionality,

and (c) item difficulty. Using test results obtained from annual testing in one state, our findings

suggest that performance tasks are adequate for use in the alternate assessment, and they can be

scaled in terms of the statewide testing metric.

evelopment of alternate assess-
ments took a sharp turn in
direction with the new regula-
tions that announced the pos-
sibility of states having
alternaté achievement standards (U.S. Depart-
ment of Education, 2003). With that announce-
ment came further clarity on the alignment of
assessments with either grade level standards or
the new alternate achievement standards, either
of which could be used for accountability pur-
poses. It is now possible to deem as proficient up
to 1% of students with significant disabilities for
purposes of reporting Adequate Yearly Progress
(U.S. Department of Education). In either case,
the federal government is clear that alternate
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aleséments must be aligned with grade level stan-
dards and that they must be technically adequate.

Our research tests hypotheses pertaining to
the technicil adequacy and vertical scale alignment
of Oregon’s early reading alternate assessment with
the genéral éducation grade level assessments. Ver-
tical scale alignment of the alternate assessment
with the general education assessment allows edu-
cators to make valid inferences from obtained
scores, specifically score interpretations related to
growth and comparison to benchmark standards.
Our research hypotheses underlying scaling alter-
nate assessments pertain to (a) measurement di-
mensionality, (b) measurement-psychometric
model fit, (c) performance task difficulty relative
to statewide assessment items, and (d) perfor-
mance task bias with respect to examinee popula-
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tions. With this research we argue that carefully
selected and scaled performance tasks will func-
tion as alternatives to the statewide assessment for
students with significant disabilities.

BRIEF HISTORY OF ALTERNATE
ASSESSMENTS

The use of alternate assessments has a short, com-
pelling history with respect to their use in the con-
text of large-scale statewide testing. Passage of the
1997 Individuals With Disabilities Education Act
first introduced the need for alternate assessments
so that students with significant disabilities could
participate in large-scale testing programs. Alter-
nate assessments at that time were quite ill defined
and diverse in both focus and format; needless to
say, the empirical support for them was and con-
tinues to be debatable (Ysseldyke & Olsen, 1997).

Browder et al. (2004) tracked the shift in as-
sessment focus for studengs with significant dis-
abilities over the past 30 years. They noted four
major phases of intervention research and its im-
pact on assessment. Initigly (in the late 1960s),
programs were aligned with infant and early
childhood developmental theories using age-based
norms. The second phase in the late 1970s fo-
cused on functional curricula with four major do-
mains: vocational, community, recreatjonal, and
school. A third phase appeared in the 1990s,
combining this functional approach (and comple-
menting community and school access) with
more school-based tasks to address self-determi-
nation. Finally, in the most recent and sweeping
change ushered in with the Individuals With Dis-
abilities Education Act of 1997 (IDEA), the
fourth phase was clearly oriented toward aca-
demic standards.

Since implementation of IDEA, three aca-
demic assessment response formats have been
used for alternate assessment: portfolios, observa-
tions, and performance assessments. These con-
structed response formats have been under
psychometric evaluation (Bennett, 1993; Messick,
1996; Thissen, Wainer, & Wang, 1994; Traub &
Fisher, 1977), and if used carefully, they appear to
have promise as part of the stagewide alternate as-
sessment program (Bennett & Ward, 1993; Linn,
Baker, & Dunbar, 1991; Robinsop, 1993;
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Thissen & Wainer, 2001). With portfolios, teach-
ers collected student work samples during the
year, usually selected according to some general
criteria. Often, teachers are provided with both a
book of state standards from which to choose rel-
evant benchmarks and a book of directions on
how to create a portfolio (what to include and
how to present the information). Observations
also are used in several states. Teachers are asked
to select a behavior that represents a student need
and then observe it in a functional environment.
Performance assessments are used in only a few
states and reflect the kind of measurement most
similar to the traditional testing program. Basi-
cally, a series of tasks are administered to the stu-
dent and scored in terms of gorrectness. Tindal
(2005) provides technical perspective on these
procedures as they relate to measurement of stu-
dents with disability.

The critical issue to resolve is the process for
translating standards and tests designed for use in
general education to something that is appropri-
ate for students with significant disabilities. This
translation requires a perspective on function,
along with measurement and procedural consid-

erations. However, as Ford, Davern, and Schnorr
(2001) have aptly described,

the options selected by states in their efforts
o develop alternative performance indica-
tors, reflect one of two approaches: (a) sim-
plify the regular standard until we can find
something (anything!) that the student can
do, or (b) redefine the regular curriculum
standard so that it represents some type of

functional skill. (pp. 213-214)

NEED FOR TECHNICAL
ADEQUACY AND EMPIRICAL
SUPPORT

With the focus of alternate assessments on grade
level standards as part of No Child Left Behind
(NCLB), neither option of simplifying or redefin-
ing is likely to provide a technically adequate alter-
nate assessment. NCLB legislation is essentially
about high standards for ALL students, and to
comply, state education agencies (SEAs) must
align alternate assessments to state grade level con-
tent and performance (achievement) standards.
Furthermore, they must be technically adequate
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although few, if any, models exist for investigating
the technical adequacy of these assessments. The
Federal Register, in the Rules and Regulations,
clarifies the requirement as follows:

The requirements for high technical qualiry
set forth in §§200.2(b) and 200.3(a)(1), in-
cluding validity, reliability, accessibility, ob-
jectivity, and consistency with nationally
recognized professional and technical stan-
dards apply to alternate assessments as well as
to regular State assessments. (Rules and Reg-
ulations, 68, p. 68609. Fed. Reg. 236, De-
cember 9, 2003)

Yer, very few research studies have been published
on the technical adequacy of alternate assess-
ments; the following represents nearly the entirety
of recent work.

Most of the alternate assessment validation re-
search has been completed through survey research
procedures. For example, three leading studies re-
port on participant perceptions. Kleinhert and
Kearns (1999) reported validation of the Ken-
tucky state alternate assessment on the basis of sur-
vey response from 44 content experts (of 80
surveys sent). Among their obtained findings, re-
spondents perceived most of the state’s alternate
assessment indicators and outcomes as important
to students, although they expressed concerns
about the narrowness of a domain-based approach
reflecting a curricular model. Kleinher, Kennedy,
and Kearns (1999) received 331 surveys (of 508
mailed out) asking teachers to respond to seven is-
sues about Kentucky’s alternate assessment (im-
portance, benefit, use, application, schedules,
progress, and participation). On most of these is-
sues, nearly half of the teachers agreed or strongly
agreed about the impact of the assessment, though
considerable concern was raised about the time
spent in completing portfolios and the focus on
teacher evaluation. Finally, Kampfer, Horvath,
Kleinhert, and Kearns (2001) reported on 206
teachers’ (of 400 sent out) perceptions of time and
effort associated with a number of variables rele-
vant to the operation of the alternate assessment:
eligibility, materials sent out, schedules, entries,
progress, social relationships, access to multiple
settings, and development of natural supports.
They reported that teachers spend 25 to 35 hr
outside of instructional time to complete the port-
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folios. Furthermore, only modest relationships
were obtained between outcome performance and
a number of these operational variables.

Research on technical adequacy issues and
score reliability of alternate assessments has not
progressed beyond an initial documentation of
conventional indices and criterion validity. For
example, Kleinhert, Kearns, and Kennedy (1997)
reported on the reliability (at that time) of their
“alternate portfolio” approach over 3 years, with
agreement indices of 57%, 49%, and 49%
achieved on a 4-point scale. They also reported a
correlation of .45 between a measure of program
quality and performance on the alternate portfo-
lio (a finding also reported by Turner, Baldwin,
Kleinhert, & Kearns; 2000). Likewise, Tindal et
al. (2003) reported on the reliability of scores and
learning performance levels in reading and mathe-
matics for approximately 350 students with sig-
nificant disabilities participating in a state
alternate assessment. Both quantitative scores and
qualitative judgments were reported with about
67% within 1 point on a 5-point scale. Tindal,
Glasgow, Gall, VanLoo, and Chow (2002) sub-
mitted a technical adequacy analysis summary to
the Oregon Department of Education in which
data were reported on the reliability of reading,
writing, and mathematics performance assess-
ments for students with significant disabilities
participating in the 2001 state testing program.
Both format and content changes were reported
as well as test—retest reliabilities (typically re-
ported in ranges that exceeded .90).

In summary, as states (re)define and align
their assessment systems in relation to grade level
content and performance standards, the research
to date inadequately addresses emerging psycho-
metric considerations. Relevant measurement re-
search requires rigorous examination of
measurement alignment along with conventional
psychometric characteristics. Two types of mea-
surement alignment must be addressed as part of
the validation process. First, assessment alignment
to grade level content is imperative, whether using
systems like those promulgated by Webb (1999)
and adapted by Tindal (2005) or through vertical
alignment and scaling as proposed by Wise
(Townsend et al., 2004). A second form of align-
ment pertains to the measurement scale. Valida-
tion of score interpretation rests on assumptions
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linking the alternate assessment scores to the gen-
eral assessment score metric. In this study, we ap-
proach measurement scale alignment using item
response theory, testing measurement hypotheses
about the alternate assessment and the general
state assessment as a unified testing program.

SCALING PERFORMANCE TASKS
AND ITEM RESPONSE MODELING

Problems with scaling items from two indepen-
dent tests onto a common metric are not new
(Kolen, 1981; Kolen & Brennan, 1995). Histori-
cally, using classical test equating methods, exami-
nee performance has been estimated in terms of
total scores from multiple measures, which are
then equated. More recently, in the context of
item response theory (IRT), item responses rather
than total scores have been identified as more in-
formative for ability level inferences (Lord, 1980;
Stocking & Lord, 1983; Thissen & Wainer,
2001). IRT procedures are more flexible with re-
Spect to measurement construction, equating, and
scoring. For instance, using item-based proce-
dures enables an expanded array of measurement
equating/linking designs.

LINKING RESEARCH DESIGN

Often discussed in the context of test equating
(Kolen & Brennan, 1995), linking is a procedure
for placing two or more measures on a common
metric. Once linked, persons taking one or the
other of the assessments can be compared with re-
spect to proficiency on the measurement dimen-
sion. Linking procedures require a research design
(Kim & Cohen, 1998; Kolen & Brennan; Muraki,
Hombo, & Yong-Won Lee, 2000; Vale, 1986).
There are numerous considerations when design-
ing a linking study. An appropriate measurement
model describing the response process must be
identified, for example the one parameter logistic
Rasch model (see Equation 1). The dimensionality
of items composing the assessments must be speci-
fied in the model. Usually, assessments are as-
sumed to be constructed of items sampled from
one dimension only, that is, unidimensional. Also,
students are sampled such that their responses en-
able generalization of item characteristics across
important comparison groups. Frequently, re-
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searchers will use a linking design that requires ex-
aminees to complete multiple measurement forms
that are being linked (common person), or they
may use a common item design in which an over-
lapping set of items are found in both measure-
ment forms. Using the correct design, it is possible
to estimate the measurement scale alignment of
measurements from two or more different assess-
ments. Based on data obtained from our research
design (described in the following text), we hy-
pothesize that (a) the early reading alternative per-
formance tasks and the statewide test items are
unidimensional, (b) responses to the performance
assessment tasks and the statewide test items are
adequately fitted by the Rasch model, and (c) the
alternative performance tasks are unbiased with re-
spect to disability.

UNIDIMENSIONALITY AND THE
Bi-FacTtor MODEL

Thissen et al. (1994) asked a question that is very
relevant to our research. Are tests comprised of
both multiple-choice and free-response items less
unidimensional than multiple-choice tests? In
other words, does the measurement construct and
what is being assessed depend on item format, or
does content sufficiently characterize the con-
struct? The specific hypothesis being tested per-
tains to the underlying factor structure associated
with the free-response items (the performance
tasks) and the multiple-choice response items (the
state assessment items). They found that one
dominant trait (essential unidimensionality; Nan-
dakumar, 1993) rarely, if ever, characterizes edu-
cational measurements. This has an important
implication in our research because the IRT
model we use assumes a unidimensional darta
structure. If there is more than one measurement
dimension, and we ignore it in our measurement
model, then the estimates of item characteristics
and person abilities may be unreliable and seri-
ously misleading. In this case, our observations
may be due to an ability that we are neglecting to
consider.

The confirmatory bi-factor model (Gibbons
& Hedeker, 1992) is useful for testing the unidi-
mensionality of an item set. It specifically hypoth-
esizes that each item loads on two factors, a
general factor, and a specific factor associated with
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the item’s response format. For the data obtained
in our research, we considered a general factor
and the two specific factors—constructed re-
sponse and selected response. The fundamental
idea here is to compare two models and see which
one best describes these data. Under the assump-
tion of unidimensionality, a one-factor model is
compared to the bi-factor model in terms of log-
likelihood fit statistics. The difference between
the models is used to test if the bi-factor is an im-
proved description of the observed responses. If
the item responses are unidimensional, then there
will be little improvement by using a bi-factor.

THE RASCH MEASUREMENT MODEL

In this section we introduce the IRT model we
think describes performance on the alternate and
the statewide assessments. Expressing an essential
IRT principle, Equation 1 is the IRT one parame-
ter logistic (1PL) model estimating the probabil-
ity of a correct response of student s to a given
item #, where P is governed by the student ability
6, and item difficulty B,

65) Equation 1

P(X; =I|H-V’ﬂ")=__l+e(a,—ﬂ,.) (wherei=1,2,...,n)

The simple response process implied by Equation
1 can be described in terms of (a) examinee ability
and (b) item difficulty. Given the student’s ability,
as an item becomes more difficult, the probability
of a correct response diminishes. From another
perspective, given an item’s difficulty, as the stu-
dent’s ability increases, the probability of a correct
response increases. Estimating the probability of a
specific response is based on a comparison of the
person ability and the item characteristic(s).
Equation 1 is often identified as the Rasch
measurement model, named after George Rasch
(Masters & Wright, 1984; Rasch, 1960). The
Rasch model is perhaps the most simplistic of all
IRT models. Its simplicity is due in large part to
how restrictive it is. According to the Rasch
model, each item has a difficulty parameter, B],
only. Items are constrained to be equally discrimi-
nating and with equal probability of correct
guessing. It is worth noting here that there are
many other IRT models in current use
(Boomsma, van Duijn, & Snijders, 2001; van der
Linden & Hambleton, 1997). For instance, there
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are models that include item discrimination, item
guessing, and time to respond, among numerous
other item characteristics. Also, there are models
for polytomously scored items (items scored in
more than two categories), such as the popular
rating scale, partial credit, and graded response
models (Embretson & Reise, 2000). For our re-
search, we hypothesize that the Rasch model for
dichotomously scored responses (Equation 1) ac-
curately describes the generating process underly-
ing responses to both the performance tasks and
the statewide items.

ITEM DIFFICULTY

The IRT approach to measurement explicitly
identifies and estimates item characteristics. The
Rasch model we described earlier contains one
item parameter—item difficulty. Briefly, it is im-
portant to clarify the meaning of the item diffi-
culty parameter. In IRT, for items scored
incorrect/correct, item difficulty refers to that
point on the ability scale where a correct item re-
sponse becomes more likely than an incorrect re-
sponse. This allows for the location of each item
on the ability scale. Some items will be easy (lo-
cated at the low ability end of the scale) and other
items will be difficult (located at the high ability
end of the scale). For our research, we hypothesize
that the early reading alternative assessment tasks
will be relatively easy compared to the general
statewide assessment items. In this sense, the al-
ternate assessment “extends” the measurement
scale, enabling the accurate measurement of low
ability performance.

DIFFERENTIAL ITEM FUNCTIONING

If test users plan to use a measurement system
with two distinct populations, special education
and general education, then it is imperative that
our measurement is unbiased with respect to pop-
ulation membership. Inferences regarding relative
ability assume that the measures provide unbiased
scores. In the current research we are interested
specifically in the performance tasks and whether
or not the item response generating processes are
invariant across special education and general ed-
ucation populations. Ideally, the measurement
system should function identically irrespective of
whether a student has a disability. Stated another
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way, an individual’s scale score should depend on
ability, only, and in no way should it be affected
by group membership (Holland & Thayer, 1988;
Holland & Wainer, 1993). Differential item func-
tioning (DIF) occurs when item scale values de-
pend on group membership. In many contexts,
occurrence of DIF is explained in terms of mea-
surement dimensionality (Gierl, 2005).

Using a common item nonequivalent groups
research design (Kolen & Brennan, 1995; Vale,
1986), we collected data for the purpose of better
understanding the scale alignment of Oregon’s
early reading alternate assessment with the general
statewide first benchmark reading assessment.
The design samples data from two hypothetically
nonequivalent groups—special education stu-
dents, and general education students. Scaling the
alternative performance tasks onto the statewide
measurement scale involved administration of the
alternative performance tasks to both groups. Re-
sponses from 163 third grade special education
and 840 second grade general education students
were analyzed to test four hypotheses:

1. The 6 performance tasks and the 25
statewide items measure a unidimensional
reading ability construct and that item for-
mat (constructed response, selected response)
is a trivial factor.

2. Responses to the 6 performance tasks com-
bined with 25 state assessment items are ade-
quately explained by a Rasch measurement
model.

3. The 6 alternative performance tasks extend
the lower measurement range of the 25 mul-
tiple-choice items.

4. The 6 alternative performance tasks function
without bias across special and general educa-
tion populations.

METHOD

First, we tested the hypothesis that the con-
structed response performance tasks combine
with the selected response statewide items to form
a unidimensional measure. We compared a one-
factor model to the bi-factor model (Gibbons &
Hedeker, 1992), hypothesizing that the bi-factor
model offers little additional explanation of the
item correlations beyond that obtained with the
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one-factor model. In effect, this constitutes a test
of the assumption that the data are unidimen-
sional. Next, dichotomized responses to the read-
ing performance tasks and the statewide items are
hypothesized to be adequately explained by the
Rasch model, and furthermore, the alternative
performance tasks are hypothesized to be less dif-
ficult than the statewide assessment items. This is
the essence of the extended alternate assessment.

Finally, we tested for DIF under the hypoth-
esis that our performance assessment tasks func-
tion without bias for special education and
general education students. Our underlying hy-
pothesis is that the performance on the perfor-
mance assessment tasks is governed only by ability
and is not affected by factors associated with the
general/special education classification. First, as
part of a criterion validation analysis, we tested
the expectation that general education students
will have higher performance than students with
disabilities on the performance tasks. We expected
the tasks to discriminate performance, but once
ability is controlled for, we hypothesize no differ-
ential functioning. Then, using IRT-based DIF
detection procedures provided by the Rasch anal-
ysis software, WINSTEPS (Linacre, 2005), the
DIF effects were tested. This has implications for
dimensionality, which is an important assumption
underlying the Rasch one-dimensional model
used to describe these data.

SAMPLE

In the spring of 2001, a total of 840 second grade
general education students and 163 third grade
special education students were sampled for par-
ticipation in this study. General education stu-
dents were sampled from the second grade
because we wanted low skill when observing re-
sponse to the alternate assessment performance
tasks. The Grade 2 general education students
completed a special edition of the Grade 3
statewide test and the early reading performance
tasks. Both assessments were aligned with Grade 3
benchmark 1 reading standards. The special edu-
cation students completed the alternate assess-
ment only. Table 1 describes the two samples and
how their data were used for these analyses. The
Grade 3 special education student data were es-
sential for studying the differential item function-
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TABLE 1
Sampling of Students by Test for Item Analyses

Evidence 4.1.4

G Alternate
Student Sample - Assessment Performance Tasks 25 Statewide Assessment Items
163 Grade 3 special education * Calibrared for DIF analysis * Not Administered
students »  Test success on performance

tasks compared to general
education participants

840 Grade 2 general education * Single group equating to state *  Pre-calibrated anchor items

students assessment

for single group equating to

* Calibrated for DIF Analysis performance tasks
* Test of unidimensionality
* Test of 1 PL Model Fit

ing of the alternate assessment performance tasks.
The general education student data were useful
for scaling, dimensionality analyses, and differen-
tial item function analysis.

The data were obtained as part of an annual
testing program. The original naturalistic sample
included 1,136 Grade 2 general education stu-
dents and 650 Grade 3 special education students.
A decision was made to use only complete data
records, (i.e., student data that included responses
to all items on the tests administered). Note that
the special education students responded to the al-
ternate assessment only. Although it is unfortunate
to eliminate data records because of missing data,
the missing responses were not known to be miss-
ing at random and were therefore deemed non-ig-
norable (Little & Schenker, 1995). Data records
were analyzed only if responses were provided to
all administered items.

The general education student data were ob-
tained from two neighboring school districts.
One district was a relatively large, middle socioe-
conomic status (SES), urban district with approx-
imately 17,000 students overall, of which 7,000
were elementary-school age. The other district
was a smaller, lower SES school district with ap-
proximately 5,000 students, of which 1,500 were
elementary-school age. In the large urban district,
teachers were solicited through the central office
and those who responded affirmatively were pro-
vided schedules and materials for testing. For the
smaller school district, all elementary school
teachers participated.

Of the 840 second grade general education
students, 48% were male, 52% were female; 3.2%
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were American Indian, 3.7% were Asian, 5.8%
were Black, 9.3% were Latino, and 78.0% were
White. All general education students were in sec-
ond grade and primarily participating in general
education programs, although a few students with
learning disabilities being served in mainstream
classrooms also took part in the testing.

The 163 third grade special education stu-
dents were tested with the alternate assessment
that included the six performance tasks analyzed
in this study. The majority of special education
students had serious cognitive disability (82%),
and the remaining students (18%) had speech/lan-
guage and learning disabilities. All students were
being served in their respective building. Of the
special education students, 37% were male and
63% were female; 2.1% were American Indian,
3.7% were Asian, 5.8% were Black, 2.8% were
Latino, and 78% were White. Approximately, 7%
of the special education students were bilingual
and/or used English as a second language.

MEASURES

Our early reading test data were obtained with
two measures—(a) tasks being prepared for the
Oregon Benchmark 1 alternate assessment and
(b) a special edition of the Oregon Benchmark 1
general assessment. Six early reading alternative
performance assessment tasks were developed for
consideration as part of the Oregon alternate as-
sessment. The tasks sampled behavior in the fol-
lowing early reading skill areas: (a) reading words,
(b) blending sounds, (c) reading names, (d) read-
ing sentences, (e) easy oral reading fluency
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(OREF), and (f) difficult oral reading fluency. The
tasks were carefully constructed based on results
from the U.S. National Reading Panel study
(2000). The general assessment was a 25-item
special edition of the Benchmark 1 (Grade 3)
multiple choice reading assessment. The alternate
assessment was administered to the Grade 3 spe-
cial education sample. Also, the alternate assess-
ment was administered to the Grade 2 general
education sample concurrent with the special edi-
tion of the Grade 3 statewide reading assessment.

Partial credit scoring is usually applied to the
alternative performance tasks. To simplify presen-
tation of findings, we dichotomized the scores.
Table 2 describes the alternate assessment tasks
and the dichotomization scoring rules for each
performance task. Dichotomous scoring of the
first four tasks was based on the idea that students
should have sufficient skill to perform the task.
However, recognizing the possibility that a stu-
dent with acceptable proficiency may miss an
item because of a careless error and to compensate
for measurement error, the dichotomization deci-
sion rule was set 2 points below the total possible
score. The frequency distributions suggested that
this rule was appropriate. The modal score for
each item was the highest score possible, with a
high percentage of students obtaining the second
and third highest scores. Below this maximum
level, the percentages were dispersed uniformly.
Dichotomous scoring of the oral reading fluency
measures was based on performance standards es-
timated in oral reading fluency research (Has-
brouck & Tindal, 1992). Also, when modeling
performance, several different scoring options
were considered, including partial credit models.
Irrespective of the scoring rules, similar results
were obtained. For purposes of interpretation,
use, and presentation, we chose to use the di-
chotomous scoring presented in Table 2.

The Grade 2 special edition of the statewide
multiple-choice test had 25 items sampled from
the first benchmark (third grade level). These
items are relatively easy compared to items from
other Grade 3 tests. The multiple-choice test con-
sisted of a series of extended paragraphs with four
or five questions and four response options each.
This reading test samples items from six different
areas in reading: (a) literary forms, (b) word
meaning, (c) literal comprehension, (d) differen-
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tial comprehension, (e) evaluative comprehen-
sion, and (f) literary device. Approximately three
to five items are included in each area. The

statewide test is usually scaled using a one-param-
eter IRT model.

ANALYSIS

Three analyses were completed as part of our hy-
pothesis testing. First, a test of unidimensionality
was completed with confirmarory factoring proce-
dures using TESTFACT software (Wilson, Wood,
& Gibbons, 2003). Specifically, a single factor
model was compared to a bi-factor model (Gib-
bons & Hedeker, 1992), trying to understand if
the format-specific factors explained any addi-
tional item variance. The one-factor model esti-
mated the factor loadings and explained variance
for a single common factor. The bi-factor model
estimated a general factor in addition to two for-
mat specific factors. Under the assumption that
there are no format-specific factors, we expected
the bi-factor model to offer no improvement over
the one-factor model.

Our second hypothesis was that the Rasch
model for dichotomously scored responses fit the
data, and equally important, we hypothesized that
the alternate assessment tasks would calibrate to
be less difficult than items on the statewide assess-
ment. Using WINSTEPS (Linacre, 2005), we fit-
ted the data with the Rasch model for
dichotomously scored responses. As part of these
analyses we observed the relative difficulty of the
performance tasks and the standardized statewide
measurement items.

Finally, we tested whether the performance
tasks function differently for special education
and general education students. This was consid-
ered from two perspectives. First, we expected the
performance tasks to discriminate performance.
The general education students, although in sec-
ond grade, were apt to perform higher in reading
than the third grade special education students.
Second, we did not expect the performance tasks
to exhibit differential item functioning (DIF)
with respect to the special education and general
education samples. We hypothesized thar the
tasks function equivalently for the two samples.
Our two analyses include (a) testing group differ-
ences in performance on the performance tasks
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TABLE 2

Description of the Six Reading Performance Tasks and Dichotomous Scoring

Evidence 4.1.4

Performance Task Description Dichotomous Scoring
Task 1. Say to the student, “Read each word as I show you the flashcard.” Range 0 t0 16
Reading words Continue presenting words. Prompt the student after 3 s if no 0 through 14 =0,
response. 15 through high = 1
Task 2. Say to the student, “1 will show you a card with a word on it. Say Range 0 to 22
Blending sounds ALL of the sounds in the word. Watch me.” Show student the 0 through 19 =0,
example flashcard. Say to the student, “This word is cuuuuut.” 20 through high =1
Emphasize the process of sounding out. As you read the word,
point to each letter with your finger just under the word and slide
your finger from left to right.
Task 3. Place the flashcards of proper names in a stack in front of the Range 0t0 9

Reading names

Task 4.

Reading sentences

Task 5.
Easy oral reading
fluency

Task 6.
Difficult oral
reading fluency

student in the order shown in the table below. Say to the student,
“Read each name as I show you the flashcard.” Continue
presenting names. Prompt the student after 3 s if no response.

Place the flashcards of sentences in a stack in front of the student
in the order shown in the table below. Say to the student,

“Read each sentence as I show you the flashcard.” Continue
presenting sentences. Prompt the student after 3 s if no response.

This is a timed task. Place the story on the table in front of the
student. Say to the student, “When [ say begin, start reading
aloud ar the top of the page (point). Read across the page (point).
Try to read each word. If you come to a word you don’t know, I'll
tell it to you. Be sure to do your best reading. Do you have any
questions? (pause) Begin.”

This is a timed task. Place the story on the table in front of the
student. Say to the student, “When I say begin, start reading
aloud at the top of the page (point). Read across the page (point).
Try to read each word. If you come to a word you don't know, I'll
tell it to you. Be sure to do your best reading. Do you have any
questions? (pause) Begin.”

0 through 6= 0,
7 through high = 1

Range 0 to 14
0 though 12 = 0,
13 through high = 1

Range O to +
0 through 52 = 0,
51 through high = 1

Range 0 to +
0 through 52 = 0,
51 through high = 1

and (b) testing differences in Rasch performance
task difficulty calibrations for each group.

RESULTS

Our research hypothesized that the constructed-
response performance tasks and the selected-re-
sponse statewide assessment items formed a
unidimensional measure generated by a process
that could be described by a unidimensional
Rasch model. By definition of an extended alter-
nate assessment, we further hypothesized that as
part of the alternate assessment, the performance
tasks would have Rasch difficulty scale scores
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lower than those of the statewide items. Essen-
tially, this implies that the alternate assessment is
functional for estimating ability levels below those
possible with the standardized statewide assess-
ment. Finally, we wanted to know that the alter-
nate assessment tasks were sensitive to ability
only, and not other factors that may differentiate
the special education and general education pop-
ulations, for example, ability to interact with the
performance task materials.

Results of scaling the early reading alternate
assessment with the statewide general assessment
are consistent with our hypotheses. The measures
appear to be sufficiently unidimensional, the
Rasch model fits the data adequately, the early
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reading alternative performance tasks are scaled to
be less difficult than the majority of general as-
sessment items. Finally, the alternative perfor-
mance tasks function comparably for both the
sample of students with disability and the general
student sample. Overall, these results suggest that
performance tasks are technically appropriate for
use in the alternate assessment, resulting in a
more accurate measurement of lower ability on
the general statewide assessment scale. Described
in the following, Tables 3, 4, 5, and 6 provide the
results of our dimensionality, scaling, and differ-
ential item functioning analyses, respectively.

DIMENSIONALITY

The test of dimensionality compared a single-
factor to bi-factor model. The bi-factor model
contains a general factor along with two item for-
mat-specific factors—constructed response and
selected response. We tested the difference be-
tween these two models. If there is not a format-
specific effect, then the two models should
explain similar amounts of variance in the ob-
served responses. Most important, the single-fac-
tor loadings and the bi-factor general factor
loadings should be comparable.

The factor loadings and model fit statistics re-
ported in Table 3 suggest that the alternate assess-
ment constructed response tasks and the statewide
assessment selected response items do measure a
single, dominant dimension. Both the one-factor
model and the general factor from the bi-factor
model are comparably strong, explaining 40.64%
and 39.62%, respectively, of the item variance.
Furthermore, the item loadings are very similar for
the one factor (one-factor model) and general fac-
tor (bi-factor model). In addition to a comparable
strong general single factor, the bi-factor model fit
does result in nontrivial unique factors associated
with the constructed response and the selected re-
sponse item formats. Although the unique factors
are not strong, the bi-factor model is a statistical
improvement over the one-factor model as shown
by the chi-square change statistic reported at the
bottom of Table 3. However, equally noteworthy
here and consistent with our hypothesis of unidi-
mensionality are the factor loadings of the one fac-
tor and general factor.

SEEBPRIEG e

RAsSCH MODEL FIT AND ESTIMATED
ITEM DIFFICULTIES

The Rasch dichotomous model appears to fit the
data very well. As indicated in Table 4, the average
fir statistic is 1.11. Desirable fit statistics for this
model, when estimated wjth WINSTEPS
(Linacre, 2005), center aroynd the value 1 (Smith,
2000). Also, evident in Table 4 and Figure 1, the
alternate assessment tasks are less difficult than the
statewide assessment items. The difficulty values
are locations on the state assessment RIT scale
where an item has a probability of 0.50 of being
responded to correctly. Starting with the least diffi-
cult item (bottom of Table 4) and increasing in
item difficulties are the following tasks and items:
(a) reading words, (b) reading sentences, (c) blend-
ing sounds, (d) easy fluency, () statewide item 1,
(f) reading sentences, and finally, (g) reading
names, the most difficult alternative performance
task. Of all responses, perfgrmance tasks and
statewide items combined, clearly the easy items
tend to be the alternate assessment tasks, with the
exception of statewide Item 1. These results sup-
port the hypothesis that the alternate assessment
does extend the lower end of the read ability scale.
Figure 1 displays the item characteristic curves for
the performance tasks and the least difficult
statewide test items, indicating the item locations
of the measurement scale. Note, all statewide as-
sessment items not displayed in Figure 1 are more
difficult than the alternate assessment tasks.

DIFFERENTIAL ITEM FUNCTIONING

Finally, the DIF analyses indicate that (a) the per-
formance tasks are sensitive to the ability differ-
ences of the special education and the general
education samples and (b) there is little differen-
tial functioning, that is, item functioning with
ability held constant. The results of tests of per-
formance differences on the.pcrformance tasks,
comparing the special education to general educa-
tion students, are provided in Table 5. Clearly, the
Grade 2 general education students perform sig-
nificantly higher than the Grade 3 special educa-
tion students. This is expected, though the extent
to which this was obtained is surprising given the
grade level differences. We include these data with
the DIF analyses as criterion validation of the per-
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TABLE 3

Evidence 4.1.4

One-Fuctor and Bi-Factor Analysis of 6 CBM Tasks and 25 OSA Items

Bi-factor
Specific

Irem One-Factor General CBM OSA
Task 1. Reading words .66 74 .19 —
Task 2. Blending sounds 41 41 .49 —
Task 3. Reading names .55 .60 .54 —
Task 4. Reading sentences .26 .27 32 —
Task 5. Easy oral reading fluency .84 .90 23 —
Task 6. Difficult oral reading fluency .89 .97 .19 —
Statewide test item 1 43 42 - 21
Statewide test item 2 .38 44 — .02
Statewide test item 3 .38 35 . 24
Statewide test item 4 .56 .54 - .26
Statewide test item 5 .55 49 — 32
Statewide test item 6 .50 41 — 42
Statewide test item 7 .50 .46 — 31
Statewide test item 8 .81 .68 —_ .56
Statewide test item 9 73 .59 — .58
Statewide test item 10 .79 .69 — .50
Statewide test item 11 .70 .62 — 45
Statewide test item 12 71 .66 — 35
Statewide test item 13 .76 .68 — 47
Statewide test item 14 51 .48 — .26
Statewide test item 15 .56 .55 — .24
Statewide test item 16 .64 .58 — .34
Statewide test item 17 .59 .61 — .20
Statewide test item 18 77 .80 — .16
Statewide test item 19 .69 74 — .15
Statewide test item 20 46 .54 — .03
Statewide test item 21 .69 71 — .23
Statewide test item 22 .78 .79 —_— 25
Statewide test item 23 77 .80 — .18
Statewide test item 24 77 77 — .26
Statewide test item 25 Sl .56 — .09

% of variance 40.64 39.62 2.47 8.33

reliability 0.84 0.75

X2 8828.12 8506.49

df 718 687

x? change 321.63

df change 31

probability 0.00

Note. CBM = curriculum-based measurement; OSA = Oregon Statewide Assessment Program.

formance tasks and as a way to help clarify the
meaning of DIE

The DIF results are presented in Table 6.
Item DIF pertains to how an item functions for
students with comparable abilities, but who are
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from different groups (e.g., general education and
special education). In these analyses the general
education sample is the reference group and the the
special education sample is the focal group.
Though we know that the general education stu-
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TABLE 4

Item Calibrations for Dichotomous One-Parameter Logistic Model in Order of Difficulty (items listed in

order of Rasch calibration high to low)

Number RIT Scale Mean Item Score to
Ttem Correct of 933 Calibration Square Fit Measure Correlation
Statewide assessment item 25 382 201.85 1.19 .53
Statewide assessment item 19 512 201.66 .85 .66
Statewide assessment item 20 391 201.13 1.23 .52
Statewide assessment item 21 489 200.92 .86 .66
Statewide assessment item 12 560 197.33 .84 .67
Statewide assessment item 11 561 194.98 .85 .68
Statewide assessment item 5 514 194.71 1.12 .60
Statewide assessment item 14 573 193.61 1.11 .59
Statewide assessment item 16 568 193.17 1.01 .63
Statewide assessment item 15 647 191.99 .90 .65
Statewide assessment item 2 508 188.91 1.66 .52
Statewide assessment item 3 544 188.66 1.47 .55
Statewide assessment item 6 613 188.47 1.13 .61
Statewide assessment item 17 671 187.97 .84 .67
Statewide assessment item 13 665 187.07 .63 74
Statewide assessment item 10 678 187.02 .66 73
Statewide assessment item 18 665 185.88 71 72
Statewide assessment item 4 615 184.42 1.18 .64
Statewide assessment item 24 650 183.58 .83 72
Statewide assessment item 9 700 182.80 .69 71
Statewide assessment item 22 680 182.10 71 73
Statewide assessment item 23 691 181.47 .69 73
Statewide assessment item 8 720 181.21 .57 74
Statewide assessment item 7 651 179.90 1.28 .63
Task 3. Reading names 698 175.98 1.48 .54
Task 6. Difficult oral reading fluency 706 175.05 1.09 G4
Statewide assessment item 1 741 170.32 .99 .65
Task 5. Easy oral reading fluency 752 168.25 1.07 .61
Task 2. Blending sounds 778 163.49 1.18 .56
Task 4. Reading sentences 801 158.73 1.61 .39
Task 1. Reading words 826 152.28 1.72 .33

Note. The average fit statistic equals 1.11; RIT = Rasch unlT.

dents, on average, score higher than the special ed-
ucation students on the performance tasks (Table
5), when controlling for these differences, we ex-
pect the item difficulties to be the same for both
groups. We tested the differences in Rasch esti-
mated item difficulties, as reported in Table 6. The
results are very encouraging. Only for one perfor-
mance task, reading sentences, do we observe DIE
For the special education students and general ed-
ucation students the item difficulty is —2.14 and
—.81, respectively. The item is significantly less dif-
ficult for the special education students, when we
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control for ability. As Gierl (2005) points out, ex-
plaining DIF can be very challenging. DIF is
probably a function of multidimensionality in the
measurement, and identifying the construct irrele-
vant component requires considerable thought and
possibly additional research.

DISCUSSICN

Our research on scaling an early reading alternate
assessment tests hypotheses underlying the psy-
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FIGURE 1

Evidence 4.1.4

Reading One-Parameter Logistic Item Characteristic Curves
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chometric potential for carefully designed perfor-
mance assessments in the context of large-scale,
high-stakes testing. The results are particularly
important for educators concerned with young
students and students with low skills who may
not be able to perform on the statewide tests. For
students from this population who can complete
the general statewide test, estimated scale scores

may be invalid. Many of the items composing the
general assessment are not informative for stu-
dents with low ability. If valid scale scores for this
population of students are desired, then techni-
cally adequate alternate assessments are necessary.
As hypothesized, we found that performance
tasks can be used to extend the Oregon bench-
mark on statewide assessment in reading. We used

TABLE 5
Comparison of Special Fducation and General Education Students Passing Each of Six Performance
Tasks by Sample
Sample
Special Education General Education
N = 163 N = 840
Performance Task N % N % X1
Task 1. Reading words 87 53.4 729 86.8 100.46*
Task 2. Blending sounds 105 64.4 745 88.7 62.22*
Task 3. Reading names 36 22.1 607 72.3 149.36*
Task 4. Reading sentences 99 60.7 630 75.0 13.99*
Task 5. Oral reading fluency (easy) 86 52.8 743 88.5 121.28*
Task 6. Oral reading fluency (difficult) 71 43.6 705 83.9 127.06*
*5 < 0.01
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TABLE 6

Summary of Differential Item Analysis of Performance Tasks

Sample
Special General DIF

Performance Task Education Education Contrast S.E. t (df = 347)
Task 1. Reading words -0.12 -0.52 0.40 0.27 1.45
Task 2. Blending sounds -1.52 -1.52 0.00 0.33 0.01
Task 3. Reading names 1.67 1.48 0.19 0.27 0.72
Task 4. Reading sentences -2.14 -0.81 -1.34 0.35 -3.86*
Task 5. Oral reading fluency (easy) 0.60 0.21 0.39 0.26 1.50
Task 6. Oral reading fluency (difficult) 1.18 1.27 -0.09 0.26 -0.35

*» < 0.01

six well-controlled early reading performance
tasks that had been highlighted as very important
by the U.S. National Reading Panel (2000) and
previously validated by a number of different re-
searchers. The reading performance tasks com-
bined with statewide test items tend to be
essentially unidimensional, though multidimen-
sional item format factors (constructed response
and selected response) are somewhat apparent.
Using IRT, specifically the Rasch model for di-
chotomously scored items, we scaled performance
on these tasks in relation to proficiency on the
Oregon statewide testing metric. Testing for
model fit and performance task difficulty, our hy-
potheses regarding the Rasch model and the rela-
tive ease of the tasks were confirmed. In addition
to being less difficult, for our early reading alter-
nate assessment we were able to confirm that
most tasks function without bias regarding special
and general education populations. Collectively,
these results support our argument that the alter-
native assessment tasks can be used to more accu-
rately scale low ability performance interpretable
in terms of the statewide assessment scale.

In addition to being less difficult, for our
early reading alternate assessment we were
able to confirm that most tasks function
without bias regarding special and general
education populations.

Our findings aside, a unique measurement
challenge emerges relative to the standards estab-
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lished by the American Educational Research As-
sociation, American Psychological Association,
and National Council on Measurement in Educa-
tion (1999). Whereas there is a call for technical
adequacy of the alternate assessment, what is the
context of psychometric viability, and how can
measurement specialists best conceptualize these
issues (Tindal and Haladyna, 2002)? Previous lit-
erature on performance tasks, particularly curricu-
lum-based measurement (CBM) suggests that task
variance is not influenced to a great extent by the
specific task sampling (e.g. Hintz, Owen, Shapiro,
& Daly, 2000; Hintz & Petitte, 2001). On the
contrary, we emphasize that careful task sampling
cannot be overstated. Furthermore, we have taken
a next step toward interpretation of early reading
test performance by situating the alternate assess-
ment in the context of large-scale testing. Having
scaled performance in terms of the statewide mea-
surement system, alternate assessment perfor-
mance is informative for understanding how
students with serious disability are performing in
terms of the statewide metric. In this manner, we
can focus on making inferences to a larger behav-
ioral construct. In this process, then, we begin to
build common measures among uncommon tests
(Koretz, Bertenthal, & Green, 1999).

Our findings offer a promising option for the
challenge educators of early school-age children
currently face. First, there is a way to better con-
ceptualize the equitable measurement of students
with significant disability without compromising
the performance comparison with other student
populations (e.g., general education students).
Second, the design and data collection for prop-
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erly sampling performance tasks was based on the
U.S. National Reading Panel’s (2000) identifica-
tion of critical reading skills, and careful align-
ment with state Benchmark 1 content standards,
and the annual statewide assessment for general
education students. Paying close attention to
articulated skill competencies and test content at
the statewide level does provide clear direction for
task design and sampling. The use of performance
tasks in the context of alternate assessments is de-
fensible.

We now better understand some of the requi-
site analytic needs for developing our technically
adequate alternate assessments. There are some
fundamental psychometric procedures that can
provide evidence supporting use of the measures
constructed for special education populations and
low ability levels. First, our measures should be
unidimensional. This is not a novel idea, though
new factor models and analytic strategies are de-
veloping constantly. Second, there is value in
thinking hard about the generating process under-
lying our obtained responses and carefully fitting
measurement models in the spirit of hypothesis
testing. Again, this is not new, but our models and
software are improving. Finally, understanding
measurement bias and how group membership
sometimes interacts with item psychometric qual-
ity is an exciting aspect of establishing technical
adequacy for our alternate assessments.

IMPLICATIONS FOR THE FIELD

These results are consistent with widely recog-
nized measurement needs pertaining to high-
stakes alternate assessments (Tindal & Haladyna,
2002), and yert they are inconsistent with some
conclusions of the National Research Council.
Properly constructed performance tasks can be
aligned not only with respect to content, but per-
formance scale, too. This psychometric feature is
as important as commonly reported reliability
and criterion validity statistics. Our research indi-
cates that it is possible to combine constructed re-
sponse items with standardized selected response
items, at least for the purpose of extending the
measure range and appropriately testing low per-
forming populations.

We are not proposing that the two item types
be combined in single standardized test adminis-
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tration. Protocols for administration of alternate
assessments do prescribe careful consideration of
who is administered which tests, applying appro-
priate content and performance standards. The
essence of our research results confirm our hopes
that alternate assessments, when properly con-
structed and administered, can be scaled onto a
metric defined by a statewide assessment.
Regarding the use of performance tasks, they
are often considered appropriate primarily for
measuring higher-order skills (Bennett & Ward,
1993; Messick, 1996). To the contrary, in this re-
search the performance tasks can be developed to
measure low-level reading skills. When compared
to standardized, multiple-choice items, they mea-
sure more directly the latent skills presumed to be
at the core of early reading. However, measure-
ment validity and reliability do not come easy. It is
not clear that our results with early reading will
generalize to other content areas (e.g., math, writ-
ing, language). These issues need to be addressed
in well-designed studies. Nevertheless, these find-
ings have merit as they suggest potential where tra-

ditional standardized methods have fallen short.

LIMITATIONS AND FUTURE RESEARCH

Our research has several noteworthy limitations,
and it is important to take research on alternate
assessments forward in several ways. First, the
data analyzed in this investigation were not ob-
tained as part of carefully planned research for the
purposes to which they have been used. The
problem with missing data and lack of clarity re-
garding missing responses renders the design
somewhat weak. Although all care was taken to
use only credible data, there may be bias in the
data used. Second, the dichotomization of perfor-
mance assessments constitutes a breach of one
purpose for which they were developed. The con-
structed response performance assessment is in-
tended to be a rich, flexible assessment not bound
necessarily by binary correct/incorrect scoring.
For example, we note that there is a very impor-
tant accumulating body of research regarding
passing scores and categorical decisions based on
performance assessments (e.g., Berk, 1986; Cizek,
2001; Kane, Crooks, & Cohen, 1999; Livingston
& Zieky, 1982). Performance task scoring is usu-
ally partial credit at least. The use of score pat-
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terns for IRT modeling may be more defensible
than dichotomous scoring of the performance as-
sessments (Rosa, Swygert, Nelson, & Thissen,
2001). In addition, elimination of variance when
dichotomizing performance assessment responses
is rarely defensible (MacCallum, Zhang, Preacher,
& Rucker, 2002). Finally, the interpretation of
these results pivots around the use of the perfor-
mance assessments for a very specific population
of students in a very specific skill area. The results
cannot be generalized immediately to measure-
ment of other populations and other skill areas.

A valuable line of research pertaining to the
use and scaling of alternate assessments for stu-
dents with serious disabilities includes the investi-
gation of specific types of response patterns.
Measurement models impose well-specified rules
governing patterns of expected responses. Identifi-
cation of response patterns that do not fit these
rules has value for understanding classes of re-
sponse tendencies that are not well explained by
the hypothetical measurement model (Levine &
Drasgow, 1983). Li and Olejnik (1997) explain
the value of person-fit statistics for the Rasch
model, such as we applied to the data in our re-
search reported here. With these investigations, it
is possible to discern the effects that misfitting re-
sponse patterns have on ability estimation and the
impact these errors have on validity. Either the
performance measures can be modified or classes
of unusual response tendencies can be identified.
Meijer and Sijtsma (2001) review current meth-
ods for assessing person fit to the data and delin-
eation of characteristic response patterns.

Collectively, the reported research and sug-
gested lines of future research can add to the tech-
nical adequacy of alternate assessments. Based on
persistent issues surrounding high-stakes alternate
assessments, we recommend continued research
along the following lines. First, partial credit
models should be explored for psychometric ap-
propriateness and simplicity of use in large scale
testing. Second, multidimensional models should
be explored with the same issues in mind
(Thissen, Nelson, Rosa, & McLeod, 2001).
Third, considerable effort should be made to
identify recurring response patterns that are in-
consistent with the hypothesized measurement
model. Finally, the use of performance assess-

Exceptional Children
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ments in skill areas other than reading should be
examined.
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