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Abstract

In contrast to more traditional reading
assessments that use isolated paragraphs and
fragmented text, the passages used in the lllinois
Goal Assessment Program (IGAP) are intact pieces
of literature, stories, and essays that match
classroom reading assignments and typical student
reading experiences. There are 15 testlets, each
containing five items, associated with each passage.
Each testiet requires students to demonstrate
various levels of cognitive skills, from explicit
response to drawing conclusions that are not directiy
Stated, solving problems not discussed within the
text, and using information derived from the reading
passage. Because texts often support more than one
correct inference, the lllincis reading assessment
uses a multiple response (or multiple correct) rather
than a multiple choice format. The .Jcus of this study
is to investigate the dependency that results from
such an assessment format, Specificaity, this paper
examines the magnitude of dependence ¢ items
within and between testlets for both IGAP subtests
(narrative and expository) at grades three, six, and
eight.
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Introduction

In 1985 the lllinois State Legislature amended the school code to,
among other things, identity and assess learning in six fundamental
learning areas. Responding to the iegislation, the illinois State Board of
Education directed committees comprised of educators throughout the
state to establish broad goal statements in each of the fundamental
areas. In 1989, the language arts subcommittee established the goal for
reading which stated that schools need to prepare students to
adequately read, comprehend, interpret, evaluate, and use written
material.

For the purpose of assessment, reading was separated from the
iarger fundamental learning area of language arts. Beginning in the
spring of academic year 1987-88, the lllinois Goal Assessment Program
(IGAP) measured reading proficiency in grades three, six. and eight.
Assessment of eleventh grade reading attainment was added in the
spring of academic year 1989-90. The most recent assessment schedule
began academic year 1992-93 where third, sixth, eighth, and tenth grade
students were assessed in the spring of the year.

IGAP viewed reading as a dynamic process by which readers
combine their background knowledge, their reading ability, their strategic
awareness, and information supplied from a written text or passage to
construct meaning. The format used to assess reading ability requires

that the examinee read two genres of passages, one narrative (story
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type) and one expository (informational type). Each passage is followed

by 15 testiets about the passage. The test is administered in two 40-

minute sessions with a minimum rest period of ten minutes between
sessions.

Each IGAP reading testlets consists an item stem and five
statements or inferences about the passage. The examinees are
instructed that there may be one, two, or three correct inferences for each
test item. In 1993 a new equating approach using item response theory
(IRT) methodoiogy was investigate. Because iRT assumes local
independence, ine amount of dependency created by the testiet format
and multiple correct items was of major concern. Local independencs,
implies that when the abilities influencing test performance are held
constant, examinees' responses to any pair ot items be statistically
independent. In other words, no relationship exists between examinees'
responses to different items due to influence of the rule about number of
correct inferences, or inference caused by being linked to the same stem
and/or passage. Simply put, the response to each question is
independent of or does not influence the response to any other item. (
Hambleton, Swaminathan, and Rogers, 1991)

The purpose of this paper is to examine the issue of dependency
between iterns. More specifically, the goal is to examine the
dependency among the five items within each testlet as compared to
items across testlets. Additionally, this paper investigates the effect of

different item formats (one, two, or three cor.ect inferences) on item
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dependency? That is, are students more likely to follow the rule and
mark the last two inferences as incorrect after they have marked the

preceding three options as correct?

Method

Data sets of 4837, 4840, 5011 randomly selected examinees were
obtained from grades three, six, and eight, respectively. The data set
consisted of response patterns for five Yes-No items for each of the
fiteen testlets in the narrative and the fifteen expository testlets. In sum,
there was a total of 150 item responses per student. Each of the 150
responses was scored dichotomously (e.g., 1=right, O=wrong) with the
highest total subtest score 75 for both subtests.

Dependency was examined using two statistical methods. The first
method involved comparing the average conditional covariances of the
five items within a testlet to the average conditional covariances of items
between testlets. The second method involved the construction of an

.m conditional empirical item characteristic curves (ICCs). Using this
method the empirical ICC was determined for selected items conditioned
on the total number correct score (with that item's score removed) and
the number of YES answe:s to other items within the testlet.

FORTRAN programs were constructed to compute covariances and

the ICCs for items within the narrative and expository subtests at sach

grade level.




Response Dependency

6

Results

The analysis of the conditional covariance structure was computed
to examine the degree of dependency within and between test items.
-or the simplicity of illustrating results the multiple correct answer format,
mean within cluster covariance of 1-correct, 2-corract, 3-correct answers
and a mean between cluster covariance conditioning on the total score
excluding the testlet score (for within Covariances) or testlet scores (for
between comparisons). The mean covariances are calculated for both
subtests (n'arrative and expository) across the three grade levels. The
results are displayed in Tabie 1.

To provide a basis of comparison independent response -jata was

génerated using a 2PL IRT model. The mean covariance for th:s

-

independent data resulted in a value of .0015.

Insert Tabie 1 about here

For It grade levels, the average within covariances (Table 1) are
greater than the average between covariances for both genres. The
average between covariance was about twice as large for the expository

item pairs than the narrative passage item pair. In all cases the average
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between covariances exceeded the value for the generated
independent data.

This implies that there is more dependence within an item than
between items. However, the magnitude of this dependency and
whether IRT modeling is robust enough to this violation of local
independence need to be studied further.

The mean within covariances of one-YES and three-YES clusters
are generally greater than that of two-YES cluster. This is observed in
the narrative subtests at all three grade levels. This suggests that the raw
number corract score reflects not only the student's reading ability but
also the ability of taking advantage of the rule (i.e. the multiple correct
answers format). In the case of the thiree-YES cluster, students have a
greater tendency to mark two NO responses if they have already marked
3 YES responses. Conversely, students tend to respond YES if they
have responded four NO to the previous four choices. One may presume
the students know there will be at least one YES response within the
item. It seems that more dependence exists in the one-YES and three-
YES clusters than in two-YES cluster.

Figures 1-3 below contain graphs of the conditional ICCs
corresponding to the probabilities of examinees responding correctly to a
ssiecied item conditioned on the total test score ( with the scores from the
testlet containing the examined item excluded ) and the number of YES

responses that appear in the testlet held constant. This probability can

be forimulated as:
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P(X=11T, Ny)
where X represents correct response to one of the five selected parts, T is
the total test (observed) score excluding the scores of the giver item, and
Ny is the number of YES responses the examinee has made within the

examined item.

insert Figure 1 about here

The ICCs in Figure 1 represents the probability of responding
correctly (i.e., a NO response) to the fifth item of Testlet 14 in grade three
narrative subtest. The correct pattem for this item is (Yes Yes Yes No
No). In Plots 1-4, the dash-line ICCs represent the probabilities
conditioning on the total scores only , the solid-lined ICCs represent

conditioning on the total scores and number of YES responses: zero,

one, two, and three. it can be seen in Plot one, that for those students

who have no previous YES responses, the highsr the total scores, the

lower the probability of correctly responding to the fifth ¢hoice. That high-
ability students tend to mark the fifth choice as "YES", suggests that high-
ability students are more likely to take advantage of the rule than low-

ability students. In contrast to Plot 1, the solid-lined ICCs of Plots 2-4 are
less fluctuating. As the total score increases, the probabilities of marking
the fifth choice as "NO" increase in the one-, two-, and three-YES cases.

A somewhat dramatic situation occurs in three-YES case: the solid ICC is
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very flat and straight indicating high probability of selecting NO for the

fifth choice given the student has selected three previous YES

responses.
In Figure 2, the ICCs of item 1 in the grade six narrative subtest
illustrate the probabilities of getting the second item correct when

conditioning on the total scores and the number of YES responses.

Insert Figure 2 about here

The correct response pattern for this is ( No Yes No Yes No). Notice that
this two-YES test, the solid ICCs of Plot 1 fluctuate between probability
range of 0.75 to 1.00 and ICCs for Plot 2 move up as the total scores
increasa. In contrast, the solid ICC of Plot 3 fluctuates mostly between
0.25 and 0.60 and the solid ICC of Plot 4 fluctuates between 0.0 and 0.25
with the tendency of decreasa as ability or total score increases. That is,
the higher the total scores( i.e.. reading abilities), the less likely the

student is to mark three YES's in this two-YES item.

insert Figure 3 about here

The ICCs of item 11 in the grade eight Narrative subtest illustrated in

Figure 3 are the probabilities of the examinees responding correctly to
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the third item. The correct response pattern tn this item is (No No Yes No

No). For this one-YES correct answer case, most middle- to high-ability

students have pertect chance to respond correctly on the third item if they
make no YES response in the testlet. The solid ICCs of Plot 2 and Plot 3
fluctuate dramatically between probakity range from .50 to 1.00. For
Plot 4, While the solid ICC decreases at the grade six level as the total
score increases (see Plot 4 of Figure 2), the solid ICC at the eighth grade
level increases. In other words, even though the sighth grade students
have marked YES to three other responses in the item, they still will
answer with a fourth YES. This would imply that the eighth grade
students, unlike third and sixth grade students, have a tendancy to ignore

the YES rule and concentrate on *'ie item.

Di ,

Some degree of local dependence was found in the IGAP reading
test data
as suggested by the larger within covariances when compared io
thebetween
covariances at all grade levels for each genre.

Students' raw scoras reflect not only their reading abilities but also
their ability to take advantage of the rule. For third and sixth grade
students, the greater the examinse's reading ability, the more likely the

examines is to take advantage of the rule. This did not appear to happen
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as much for the eighth grade students. That is, students in the eighth
grade appeared to be responding more to the question at hand, than to
the ruie. Thus, the unique multiple answer format seems to have some

effect on the issue of dependence especially in the lower grades..

It remains to be determined as to the relationship between
dependency and the robustness of IRT estimation procedure.
Additionally, other factors, such as the stem effect, might confound with
the effect of the muitiple answer format, thereby influencing the
dependence. For each item, the five statements or inferences are directly
related to the question (the stem). When the examinees respond to each
of the five choices, the responsa is affected by their reading ability, the
rule, and the stem. More work needs to be done to determine how to

separate and measure the influence of sach of these cornponents. Also,

developing an appropnate algorithm and statistic for detecting the local

dependence would be an interesting topic for future research concerning

IGAP reading tests.
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Table 1 Within and between covariances by Narrative
and Expository sub-tests for grades 3, 6, and 8

grade 3 Number of YES's Narrative Expository

=" mean within 1 0.0176 0.0149
cluster 2 0.0135 0.01863
covariance 3 0.0191 0.0243

mean between 0.0022 0.0022
cluster covariance

grade 5 Number of YES's Narrative Expository

mean within 1 0.0113 0.0180
cluster 2 0.0098 0.0156
_ covariance 3 0.0105 C.0149
- mean betwsen 0.0019 0.0022

cluster covariance

-

grade 8 Number of YES's Narrative Expository

mean within 1 " 70.0094 0.0109
ciuster 2 0.0068 0.0081
» covariance 3 0.0106 0.0132
= “mean between 0.0013 _ 0.0020

— ¥ cluster covariance

14
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Figure Captions

Figure 1: ICCs of item 14 conditioning on the total scores and the

number of YES's in grade 3 Narrative sub-test

Figure 2: ICCs of item 16 conditioning on the total scores and the
number of YES's in grade 6 Narrative sub-test

Figure 3: ICCs of Item 11 conditioning on the total scores and the

number of YES's in grade 8 Narrative sub-test
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