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ABSTRACT

THE EFFECT OF INCREASING TESTING TIME ON THE
RESULTS OF THE READING COMPREHENSION AND
REFERENCE MATERIALS SUBTESTS OF THE
IOWA TEST OF BASIC SKILLS

By
Henry G. Dulmage

Speededness 1s a major concern 1in standardized
achievement tests. The high stakes use of test results
is exploding as the United States looks for ways to
improve education to compete better in a global economy.
As these high stake decisions based on test results
increase, the optimal time limit of each subtest becomes
more important.

This research was designed to test the effect of
increasing time on the Reading Comprehension and

Reference Materials subtests of the Iowa Test of Basic

Skills. The time 1limits for these two subtests were
altered in five minute increments, five, ten, and fifteen
minutes. The study was conducted using a balance,
randomized block design to reduce the error. Twelve
sixth grade <classrooms, in a middle-sized school
district, were divided into three blocks by ability. The

classrooms were randomly assigned to one of the
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treatments. The results included analyzing for the
effects of sex, membership in Chapter I, and family
configuration. A regression procedure was used to
determine whether the effect of excess time was
significant.

The study found that increasing testing time by
five, ten, or fifteen minutes on the Reading
Comprehension and Reference Materials subtests of the

Iowa Test of Basic Skills does not significantly increase

the score, however a block effect was found for both
Reading Comprehension and Reference Materials and a
treatment by block interaction was found in Reading
Comprehension. It also determined that the focus and
speededness of the Reading Comprehension subtests of the

Stanford Achievement Test and the Iowa Test of Basic

Skills are different; they may, in fact, measure

different kinds of reading comprehension.
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CHAPTER I

PURPOSE

The concern for speededness in standardized
achievement tests has always been an important
consideration. Achievement tests that accurately reflect
the academic condition of individual students and can be
given in an efficient amount of time are crucial to
educators. Educators need to be able to demonstrate that
students are learning, and learning well, with minimél
loss of instructional time. Therefore, the time it takes
to administer a Dbattery of tests is an important
consideration when choosing an achievement test. Time on
task has been shown to be positively related to
achievement by the research of Madeline Hunter and others
(Hunter, 1978). The time limits established by test
publishers and authors reflect the amount of time they
have determined is appropriate for a student to
demonstrate accurately their knowledge of the material
tested. The internal design of standardized achievement
tests, then takes into account a sensitivity for the need
for timely administration of the test as well as accurate

results.
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The uses of standardized achievement tests have
changed from the original purpose of evaluating a pupil's
achievement and/or the condition of the curriculum to
include the high stakes decisions of funding programs,
granting of diplomas, the rating of teachers, bonuses,
and the 1like. The importance of testing and the time
limits prescribed by test publishers for achievement
tests have taken on additional importance with the recent
movements toward "excellence" in education and
accountability. New laws, such as Michigan's P.A. 25,
call for student achievement to be measured annually and
reported to the public and for planning to be based on
measured student outcomes. The promise of funding tied
to performance, looms in the near future. 1In addition,
P.A. 25 calls for the establishment of achievement goals
for students which, if not reached in a reasonable amount
of time, will result in a school's being taken over by
the state. The movement toward whole 1language
instruction 1in reading is causing reading achievement
subtests to use longer passages that more accurately
assess the comprehension of the learner. Clearly, test
results are becoming the basis of more and more decision
making at the local district, state, and national policy-
making level. The need for accurate measures of student
learning, both norm referenced and criteria referenced,

are exploding. With this explosion in the number of
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tests and uses of tests, the need for efficiency is also
paramount.

The time limits set by publishers is important, and
so is the accuracy of those time limits. It is valuable
to know if established time 1limits can be altered in
relatively minor ways and have a significant impact on
individual or group scores or means. If the inaccurate
timing of achievement tests by teachers or the inaccurate
establishment of test times by ©publishers has a
differential effect on individual or collective outcomes,
then more careful administrative practices and test
development procedures may be necessary. Classrooms,
teachers, or school districts may be eligible for rewards
of various kinds due to test results that are unfairly
achieved.

It is the purpose of this study to look at the
effect of altering the time limits of selected subtests
of the Iowa Test of Basic Skills on both individual and

class outcomes. This is a replication of two studies
done by Rudman and Raudenbush (1986; 1987) using the

Stanford Achievement Test. They found a significant

effect 6f testing time on the class mean in Reading
Comprehension, but no significant effect on either Wword
Study Skills or Mathematics Applications subtests when
the standardized time limits were exceeded (1986, p. 8;
1987, p. 9). Their results also suggested that the
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optimal testing time may not necessarily be the time
suggested by the test publisher. The time limits of the
Word Study Skills, and Mathematics Applications subtests

of the Stanford Achievement Test were not shown to be

time-sensitive. This could mean that these subtests and
others are given more time than is optimally necessary.
This may also apply to other standardized test batteries
as well. At the least, it brings into question the 90%
rule commonly used by test developers when setting time
limits for subtests of standardized achievement tests.
The 90% rule establishes the testing time as the amount
of time it takes for 90% of the test takers to finish the
test under power conditions (Nunnally, 1978). Further
research needs to be done to determine if these results
can be confirmed for subtests of other test batteries and
at other grade levels. The important research questions
addressed by this dissertation follow:

1. Did the Rudman/Raudenbush research (1986; 1987)
truly uncover a time sensitive area in Reading
Comprehension, or was it an artifact of the Stanford

Achievement Test? Will the Iowa Test of Basic Skills,

reading subtest, yield similar results?
2. Will this study show if there is a quadratic
effect of excess time on the two subtests of the Iowa

Test of Basic Skills used in this study? The effect of

added time may increase the scores for some amounts of
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time, but that effect may not be sustained for all tested
increases in time.
3. Are the reading comprehension subtests of the

Iowa Test of Basic Skills and the Stanford Achievement

Test equivalent, that is, do they appear to test the same
things?

Research Questions

These research questions are directed at furthering

our knowledge of the accuracy of current practices in

setting time 1limits for subtests of achievement test

batteries. The time limit alterations used in this study

will replicate those wused in the Rudman/Raudenbush

studies. The major research questions explored were the
following:

1. Will increasing the time 1limits on the Reading

Comprehension subtest of the Iowa Test of Basic

Skills by five, ten, or fifteen minutes
significantly increase student achievement?

2. Will increasing the time 1limits on the
Reference Materials subtest of the Iowa Test of
Basic Skills by five, ten, or fifteen minutes
significantly increase student achievement?

Speededness
Tests can be categorized into speeded tests, power
tests, time-power tests, and speed-difficulty tests
(Nunnally, 1978, p. 632). Pure power tests are designed

to measure knowledge in the absence of time limits, using
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to measure knowledge in the absence of time limits, using
items of ordered difficulty, easy to hard. Pure speeded
tests measure knowledge under the constraints of time,
and the test items are more trivial in difficulty
(Nunnally, 1978, p. 631). Standardized tests of
achievement are time-power tests due to the necessary
administrative functions involved in testing. It 1is
clear that time 1limits are imposed because of
administrative constraints (Kendall, 1964). The time
limits are set for most tests by using some variation of
the 90% rule, that is, the time is noted when 90% of the
test takers are finished wunder power conditions.
Nunnally refers to this as the "comfortable time limit"

(1978). The time limits for the Stanford Achievement

Test have been established using the 90% rule. The time

limits for the Iowa Test of Basic Skills were set based

upon a variation of the 90% rule, the authors looked at
the percentage of students finishing 75% of the test, 80%
of the test, and 100% of the test.

The results of the Rudman/Raudenbush studies
indicate the optimal time limit may not have been found
for the Reading Comprehension subtest of the Stanford

Achievement Test by using the usual method of setting

time limits for tests (1986; 1987). Their results showed
a highly significant, positive, linear effect of excess

time on Reading Comprehension test scores. Perhaps a
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longer testing time than that used by the publisher would
actually be the optimal time 1limit for the Reading

Comprehension subtest of the Stanford Achievement Test.

If the results of the Rudman/Raudenbush study can be
verified by further research, using different achievement
tests, these ancillary questions and suggestions for
additional study may be suggested:

1. Are the time limits set for the administration
of the subtests on standardized achievement tests really
the "optimal time 1limit" (Kendall, 1964)?

2. Is there a differential effect of time limits on
students of differing abilities (Durso & Rubin, 1982;
Boag & Neild, 1962)?

3. Are there different kinds of speed for different
kinds of tasks (Lord, 1956)?

4. Will students who are capable but work slowly
score better than students who work slowly because they
are less able (Daly & Stahmann, 1968)?

5. Is there a speed factor in intelligence (Lord,
1956)?

6. How closely should the administration of
standardized tests be monitored (Rudman & Raudenbush,
1986)?

7. Is the 90% rule, and its variations, the best

way to set test time limits (Rudman & Raudenbush, 1987)7?
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8. Are there in fact different maximal time limits
for different subgroups in the population (Daly &
Stahmann, 1968)?

This study is designed to be a replication study.
One purpose of a replication study is to determine
consistency of results. 1In this case to test the results
of the Rudman/Raudenbush (1986; 1987) studies across a
different population and different achievement test. 1If
the results are the same, additional confidence can be
placed upon the results of the earlier studies; if the
results are different, researchers may want to
investigate the reasons (Borg, 1983, p. 383).

To determine if the results are the same, it is
important to determine if the Reading Comprehension

subtest of the Stanford Achievement Test and the Reading

Comprehension subtest of the Iowa Test of Basic Skills,

in fact, test the same thing. That is, are the two tests
comparable? To make that determination, it is necessary
to look at the internal makeup of the tests, the content

tested, and standardization procedures.

Methodology
The research milieu is a middle sized Michigan
Public School system of approximately 7,844 students.
The elementary schools are organized around "elementary

centers" that have replaced the traditional neighborhood
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school concept. These centers or complexes each house
approximately 1,300 students. This system currently has
one large high school (1,486 pupils) and one large junior
high school (1,591 pupils). The average enrollment per
grade is 562 students. The sixth grade is fairly typical
of the characteristics of a Midwest middle sized school
in all of the major demographics: sex, ethnicity, number
of parents, and social class.

The school system used the 1986 edition of the Iowa

Test of Basic Skills to monitor the progress of its

programs. These tests were given in the fall of the year
to provide the district with needed information
concerning Chapter I eligibility, the status of the
general curriculum, and to provide objective information
for developing individual student's programs. Grades 3,

5, and 6 are tested with the Iowa Test of Basic Skills.

This study was based upon the test results from the
12 sixth grade classrooms, in the school system that
volunteered to be part of the study. This study was not
part of the regular testing program and took place in the
spring of 1988. Within those classrooms, the students
who had test results available from their fall, 1987,

Iowa Test of Basic Skills testing were used (see Table

3.1). The sixth graders, included, were housed in two
locations, School 1 had 157 students in 6 sections, and

School 2 had 154 students in 6 sections. They were
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similar regarding the other variables of interest (see

Table 3.1).

Variables

The variables considered in the Rudman/Raudenbush
study (1986; 1987) were replicated, to the extent
possible, in this study. These variables--sex,
ethnicity, and social class--have continued to be the
focus of sociological research (Rehberg & Rosenthal,
1978, p. 4). In addition, it has been noted that
children from families of low levels of education and
different language and cultural styles do not do well on
formal tests of ability and aptitude (Brookover &
Erickson, 1975, p. 104).

The Rudman/Raudenbush research found the Dbest
covariate to be achievement on the previous years

Stanford Achievement Test. No significant relationship

to achievement was found for the other demographic
variables (Rudman & Raudenbush, 1986, p. 6). Rudman and
Raudenbush used the number of students receiving AFDC
(Aid to Families of Dependent Children) as a secondary
blocking variable.

This research used the same blocking variables.
This research found the best covariate to be previous

achievement on the same subtest of the Iowa Test of Basic

Skills. Membership in Chapter I also proved to be a
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11
significant covariate. No significant relationship was
discovered for other variables.

Characteristics of the Iowa Test
of Basic Skills

The Iowa Test of Basic Skills, 1986 edition, Level

12, 1is made up of 13 subtests: Vocabulary, Reading
Comprehension, Spelling, Capitalization, Punctuation,
Usage and Expression, Visual Materials, Reference
Materials, Math Concepts, Math Problems, Math
Computation, Social Studies, and Science. The school
system included in the study administers all the
available subtests, except Science and Social Studies.
This research dealt with only the Reading Comprehension

and Reference Materials subtests of the Iowa Test of

Basic Skills.

Time Alterations
The time alterations wused in this research
replicated those used by Rudman/Raudenbush. The control
group used the time 1limits established by the test
publisher. The experimental groups had five, ten, or
fifteen minutes added to the testing time of each

subtest.

Outcomes
The principal objective of this study was to
determine if additional time will affect the outcome on
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the Reading Comprehension and Reference Materials subtest

of the Iowa Test of Basic Skills. Evidence was found to

suggest that achievement on the Reading Comprehension

subtest of the Iowa Test of Basic Skills is not affected

by additional time. In addition, no significant effect
was found for the Reference Material subtest of the Iowa

Test of Basic Skills when additional time was added.

Other subtests, after additional study, may be found
to be affected by additional time. If this is true, then
the test publishers should look at alternate ways to set
time 1limits for subtests. The standard procedure of
using the 90% rule, to set time limits, or variations of
this rule, is no longer sophisticated enough when tests
are being used for "high stake" decisions or to compare
unequal subgroup populations. Additional research is
needed to create new and better procedures to establish

time limits for all subtests of all achievement tests.



CHAPTER II
REVIEW OF THE LITERATURE

High Stakes Use of Test Results

The accountability movement in education has brought
with it a new reliance on testing to demonstrate the
effectiveness of educational programming at all levels.
Effective education means a positive change in
performance or increase in knowledge and a change that
can be measured and reported. Schools are rewarded or
criticized based upon test results. The stakes are high.
The importance of administrative practices in the giving
of standardized achievement tests has increased with the
"high stakes" decisions that are attached to the outcome
data.

Three reports from the U.Ss. Department of

Education--A nation at risk (1983), First lessons (1986),

and James Madison secondary school (1986)--all point to

standardized test results as an indicator of slipping
quality in America's schools and their use as a quality
indicator for the future. The use of standardized test
results to reward excellence and monitor remedial

activities, designed to improve competence, began before

13
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these reports, but they have increased dramatically since
these reports were published.

The more recent Education 2000 National Goals for
Education, developed at an historic governors' education
summit in Charlottesville, Virginia, established six
goals for education:

1. By the year 2000 we will bring all children to
school ready to learn.

2. By the year 2000 we will raise the graduation
rate to 90%.

3. By the year 2000 we will demonstrate student
competency in all subjects and prepare students
to be responsible citizens, productive workers,
and lifelong learners.

4. By the year 2000 we will make the U.S. #1 in
math and science.

5. By the year 2000 we will achieve 100% literacy.
6. By the year 2000 we will ensure drug-free,
violence-free schools. (National Association of
School Boards Bulletin).
The implications for testing are very clear. The
measurement for the Goals 2000 will involve student
testing at every level and create enormously high stakes
for failure to perform.
Madaus (1985) reports, although he disagrees, that
testing has been seen as the universal cure for the ills
of schooling. It is the source of information that will

save the world from illiterate graduates. School reforms

that rely on tests to certify students or to assess the
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quality of schools have proliferated in recent years
(Salganik, 1985).

Several kinds of high stake decisions are based on
test results. A review of the literature suggests that
tests are used in several ways:

1. Student accountability.

2. Development of state and 1local educational
policies.

3. Comparing schools and school districts.

4. Determining program or activity eligibility.

5. Teacher Certification or advancement.

6. Curriculum change and development.

Student Accountability

Have the students learned what the system has taught
them? Should they be given a diploma or promoted? The
notion that advancement should be based upon demonstrated
competence as shown by test results is very common in
education today. Indeed, students' test scores are
beginning to be used as the data base for entrance into
or exiting from academic programs as well as a major
quality control factor in determining readiness for

graduation. A nation at risk (1983), while certainly not

the initial catalyst for change, has focused attention
upon education as perhaps never before and calls for the

"Judicious use of achievement tests at key transition
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points throughout the educational system (Resnick &
Resnick, 1983). Sandifer reports that the South Carolina
Basic Skills Assessment Program, established by
legislation in 1978, requires that the state department
of education:

1. Establish statewide educational objectives in
the basic skills with minimum standards of
student achievement for readiness and for grades
1, 2, 3, 6, 7, and 11;

2. Select a readiness test to be administered at
the beginning of grade 1; and 3; and

3. Select or develop criterion-referenced tests in
reading and mathematics to be administered at
the end of grades 1, 2, 3, 6, 8, and 11 (Popham,
Cruse, Rankin, Sandifer, & Williams, 1985).

Other states have joined the movement. Florida's

Senate Bill 6B includes performance standards for each
academic course in Grades 9-12 (Pipho, 1986). Arkansas
called for holding students at the eighth grade unless
they could pass a competency test in the basic skills
(Pipho, 1986). Texas banned social promotion and
required a grade of 70% for passing from one grade to the
next (Pipho, 1986). Georgia's 1985 Quality Basic
Education Act addressed the testing of students and
stated that a readiness instrument be administered during
kindergarten and early first grade, that competencies be
established for each student K-12, and that the use of

norm-referenced and criterion-referenced tests be

increased at all levels (Pipho, 1986). Oklahoma's Reform
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Bill of 1985 cal;ed for the use of norm-referenced
standardized testing for students in grades 3, 7, and 10
(Phipho, 1986). It is now common for states, as well as
local districts, to base promotion upon test results.
Social promotion is becoming a thing of the past.
Students are also being confronted with the use of test
results to determine whether or not they graduate from
high school.

The focus is on outcomes in current educational
change. Unlike earlier reforms that relied on process
controls, the new reforms use test scores to determine
whether students should receive diplomas or whether
program quality is adequate, and rely on T"output
controls" (Salganik, 1985). Nineteen states are
currently implementing tests for high school graduation
(Anderson & Pipho, 1984). Rankin reports that the
Detroit Public Schools have established requirements for
high school graduation called the Detroit High School
Proficiency Program. Students 1in Detroit need to
demonstrate mastery of these requirements in order to
receive a board-endorsed diploma (Popham et al., 1985).
Maryland has used a reading test as a prerequisite for
graduation since 1982 and planned to add mathematics and
writing in 1987 and citizenship in 1988 (Popham et al.,
1985).
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Remedial programming is another high stakes decision
that is being determined by test scores. Senate Bill 350
in Texas directs that the results of the assessment
program are to be used to design and implement
appropriate compensatory services in grades 3, 4, and 9.
In addition each school is to receive an allotment for
each disadvantaged student enrolled in the district
(Popham et al., 1985). Pennsylvania has mandated a test
for remediation purposes for grades 3, 5, and 8 (Anderson
& Pipho, 1984).

A related 1issue, tracking, also has received
attention. In England, a complex system of national
examinations permit schools to assign students to tracks
or classes according to test performance (Resnick &
Resnick, 1983). Tracking is also identified as one of
the major elements effecting U.S. educational standards
(Resnick & Resnick, 1983).

These are growing trends. 1In 1975 not one state had
established minimum competency testing programs; four
years later, 37 states had done so (Doyle & Hartle,
1985). Now 40 states are actively pursuing some form of
minimum competency testing (Anderson & Pipho, 1984).
This high stakes use of test results appears to be here

to stay.
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Development of State and
Local Educational Policy

The accountability and reform movement in education
is using test results to create policy decisions. In
mandating tests, policymakers have created the illusion
that test performance is synonymous with the quality of
education (Madaus, 1985). Politicians and educational
administrators have changed the definition of educational
quality from process based to outcome based. Examples,
such as the MAP (Michigan Accreditation Program), focuses
on outcome measures and utilizes standardized test
results as a measure of quality. 1In addition, P.A. 25 in
Michigan requires progress to be reported at 1least in
part as standardized test scores and policy decisions to
be made by analyzing standardized test scores.
Standardized testing, says one critic, is regarded as the
universal cure for educational 1ills because it is
relatively inexpensive, well developed, readily
available, and administratively simple. Moreover, the
symbolic value of tests is attractive to policymakers
(Madaus, 1985).

As public confidence in education has eroded,
policymakers have 1looked for ways to revive that
confidence. Testing has introduced a deceptive
simplicity to the task of restoring both educational
quality and public confidence in the schools. Few people
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are willing to argue with the use of tests as a means of
ensuring quality control (Salganik, 1985). Testing has
become the "authoritative" evidence that quality is
rising (Salganik, 1985).

As school systems across the United States began to
react to public pressures in the 60's and 70's, they
developed policies related to change and set policies
that are based on evidence created through the use of
test data. Today state legislatures, state departments
of education, local school districts, and test publishers
are all working together to bring about more comparative
data. Testing is becoming the preferred means of trying
to effect change in education (Anderson & Pipho, 1984).

The use of testing to effect policy change has moved
from the local to the state and national level. The use
of tests has assumed a central role in establishing and
implementing state and federal education policy.
Initially, the results of local tests were used merely to
inform state and federal policymakers about the condition
of education. The shift away from local use was a
logical outgrowth of the huge federal expenditures for
curriculum development in the 1960s. Advocates for
various racial and ethnic groups have begun to cite
discrepancies in test results between minorities and the
majority. The idea of national assessment was promoted

during the 1960s so that, according to Ralph Tayler, the



prc

res

lev



21

founder of the National Assessment of Educational
Progress, "Necessary information might be periodically
collected to furnish a basis for public discussion and
broader understanding of educational progress and
problems." The Coleman report was based largely on the
results of a standardized test of verbal ability.

All of these examples show the trend toward state
level and national level testing. They represent the use
of test scores as a source of information when lobbying
to influence within the development of public policy
rather than using test results as an influence within the
sphere of pedagogical practice (Madaus, 1985).

Tests and examinations have traditionally served as
a major means of setting and maintaining educational
standards (Resnick & Resnick, 1983). Additional uses of
tests demand that they become more and more reliable. If
we are to base policy decisions upon test results, then
we must be confident that tests measure what they say
they measure and that administrative practice in
administering tests do not effect the results. Tests

must be made as error free as possible.

Comparing School or School Districts

There is a tremendous amount of pressure to compare
schools at all levels--local, state, and national. The

identification of the best schools is viewed as important
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in the nation's quest for excellence. Terrel Bell, a
past Secretary of Education, has gone on record as
favoring a 50-state educational ranking system using the
Scholastic Aptitude Test and American College Testing
Program (Anderson & Pipho, 1984). The political pressure
caused by such comparison is thought to be an important
element of successful programs (Odden & Anderson, 1986).
Such a listing of stéte—by—state comparisons appears in
an article by Stellman and Powell (1985).

Comparisons are being considered by other groups and
agencies as well. The Southern Regional Education Board
is going ahead with a pilot program in Florida,
Tennessee, and Virginia to make minimum competency test
scores comparable across state lines and to publish
state-by-state comparison data on tests (Anderson &
Pipho, 1984). In Michigan, school districts are compared
in the newspapers based on the results of the Michigan

Educational Assessment Program test. The council of

Chief state School Officers voted in November, 1984, to
endorse such state-by-state comparisons, but they
expressed concern that comparisons be fair and
established a group to study the issue (Salganik, 1985).
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