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NORM-REFERENCED STANDARDIZED MATHEMATICS ACHIEVEMENT
TESTS AT THE SECONDARY SCHOOL LEVEL AND THLIR
RELATIONSHIP TO THE NATIONAI ASSESSMENT
OF EDUCATIONAL PROGRESS CONTENT
OBJECTIVFS AND SUBOBJECTIVES

Stendardized test publishers claim they use different sources for
the contents of their examinations. Textbooks, curriculum guides and the
opinfons of leading educetors are usually mentioned in the manuals and

handbooks which eaccompeny the tests, One potential source is absent from

the references accompanying the current versfons of five leading

Educetional Progress findings.

The reasons underlying the publishers' choice of sources 15 hot an
Issue in this research. Clearly, the scope and the intens ity of the NAEP's
efforts posed ageinst the publishers' choices form & dilemma which other
researchers may elect to examine. Thié research will study the extent to
which current norm-referenced standardized achievement tests reflect
the curriculum espoused by the NAEP in one subject,
secondery mathematics,

Research designed to show 1f standerdized tests veried over time
in terms of their content revealed that few changes had taken place.! In

this research, which was li‘mited to elementary mathematics, the list of

~ objectives prepared by the NAEP for its initial mathematics assessment in
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1972-73 served os the criterion. Further analyses showed that a
relotively small percent of the NAEP objectives and their components or
subobjectives were assessed by the standardized tests.

This finding must be qualified because the 1ist of objectives and
their components may not be suitable for e!! students in Amer!ca despite
educators’ assertions that all of the top:: - may be part of an elementary
school mathemetics program, Secondary school mathemotics programs
have not been studied under the NAEP criterion and the present study was
coriducted in order to determine the degree to which current
norm-referenced standardized achievement tests attend to the NAEP
objectives and suboubjectives. Reliability and validity for the procedures
hed been established earlier and will be described in detail

later in this paper.

Five stendardized test series were used in the study, the Stenford

assigned 1t to one of ihe NAEP subobjectives. Chi-square was used to

analyze the date



Tooweto o e oo ment of Educational Progress (NAEP) s
cyclical test - - <= nich tests in ten instructionai areas are
elternated &=« -~ - == :nations in music, réading, writing, ert,
citizenship, m== = _s, science, social stuc;as, lterature and

occupetional development ere administered to cerefully selected samples
ot four oge levels, nine, thirteen, seventeen, and {wenty-six to thirty-five.
Results are presented by sge, sex, geographic regfon, race, community type
and parental education status.
Meny benefits have been derived from NAEP, not the least
of which 1s the refinement of methodologies for implementing
lerge-s-ale exercise development and date collection ectivities.
It is hopad that the deta have influenced school administrators and
federal and state legislators to make ratione) decisions about the
ollocations of money for educational giograms.2
The NAEP 1s o project of the Education Commission of the States.
Designed to determine the nation's progress in education, this project is
funded by the National Center for Education Statistics. This assignment
was given to the Education Commission of the States by the U. S. Office of
Education ot its inception in 1867.
Prior to the NAEP's work in assessment, measures of educational

quality were based on categorical or demographic information. This

informetion included teacher-student ratios, clase size, number of



classrooms, and per-pupil expenditures among other data. Meaningful
outcome measure were not available. Formel testing programs produced
information which could be used to categorize students but this dete did
not yield information on individual student ieamingf‘

Dr. Francis Keppel, the United States Commissioner of Education
from 1962 to 1965, became concerned about this desrth of information and
initiated a series of conferences designed 1o find yrays to collect date on
the nation's progress in education. Keppel's approach bore fruit in 1964
when a group of educators formed the Exploratory Committee on Assessing
the Progress of Education (ECAPE). Ralph W. ryler chaired ECAPE and
directed the committee towerd determining the feasibility of conducting o
national assessment. ECAPE reported that this project was feasible and
the responsibility for conducting the assessment was given to the
Education Commission of the States and named the National Assessment of
Educatioiel Progress in 1968. Funding was supplied by the National Center
for Education Statistics.5

More than one hundred yeers passed between the government’s
assignment to collect date on the status of education in the United States
in 1867 and the initiation of the program designed to carry out this task in
1968. Since fts stert, the NAEP has assessed more Americens in more

arees than any other feuerally sponsored testing program in the nation's
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history. The 1972-73 mathematics assessment, for instance, included
date from 25,000 nine-year olds, 30,000 thirteen yeer-olds, 23,000
seventeen-year olds and 4,500 young adults.b

The NAEP hes been directed by leading-American educators’ and
has conducted three assessments in mathamatics, 1972-73, 1977~76 and
1982-83. While other systems for categorizing mathematics content have
been prepared, none have included as meny categories as the system
constructed for the first assessment8 Because of this comprehensive
structure, the domain defined and used by the NAEP for its first
mathematics assessment was examined and used in this study.

A carefully planned series of activities underscored the
development of the content categories used in the NAEP's first
assessment of mathematics.? The first task faced by the NAEP was to
define the universe for each skill assessed while ascertaining that each
task was properly defined. According to Wilson, defining the universe
included the knovriedges, skills and attitudes related to the subject while

excluding those which were not. On the other hand, 8 1ist of this type

reduced in length by using only relevant items in the process.
Wilson was not setisfied with the construct of universe as applied

to the NAEP's purposes for the first assessment of mathematics.
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11 12 cleariy beyond the current stote of the art to define the

universe of behaviors for @ complex ares in the strict sense discussed
above. Yet, it is equally cleer that o set of exercises (test items)
which form o coherent agsessment of o subject area cannot be
constructed without some definition of the domain to be tested '0

The NAEP took a judgmental approach to this dilemma by relying
on individuals' opinfons as opposed to logic or statistics. Thus, NAEP's
universe was defined by

- 8 86t of objectives that represents a consensus of opinion

covering meny segments of our society regerding the important
goals and outcomes of our educstional processes in respect to
a given subject area,!’

The NAEP divided mathematics content into seventeen
fnstructions] content objectives. Fifteen content objectives included
subdivisions wiich were celled content subobjectives for this study.
Overall, 126 content subobjectives were stated. Exercises were prepored
to measure the objectives at each of the appropriete age levels set
by the NAEP.!2

At first, the NAEP objectives and subobjectives were prepared by

and tended to assess only those areas most amenable to measurement,
Topics which were not smenable to measurement, but no less importent to
ecucators, were not examined.'> Leter, the development of the
objectives and subobjectives wes assigned to the NAEP's Exercise

Development Department.



Comments on the NAEP's work have veried. The NAEP has been
criticized by Womer and Mastie who questioned the use and application of
the results of the assessments'4 and Ketzman and Rosen who inferred
thot the research design followed by the NAEP was influenced by politicel
considerotions, !9 On the other hand, Greenbaum et ol. pointed out that the
NAEP has taken steps to enswer the questions posed by its critics. 16
Payne claimed that many benefits resulted from the NAEP's work including
strategies for constructing exercises and collecting dota.!”

Additionally, & number of educators reported their use of NAEP
data and the essistance provided by this information. McKillip used NAEP
data to recommend improvements in teaching division, '8 Carpenter
claimed that NAEP doto offered insights to areas of performance
differences in calculations with decimals for thirteen-year old students
who hed been given instruction in the skill as opposed to nine-year old
students whs_ hed not been given instruction.’® Pact was able to suggest
techniques designed to help students improve their skills in adding
fractions, 2% while Kahle used NAEP dote to suggest approaches for
increesing minority studant enroliment in science.2! Lepointe and Koffler
stated that NAEP data can help educators develop national

educational standards 22



The evidence shows that the NAEP has constructed o
comprehensive, orderly system for categorizing mathematics content in
order to assess individual performance. This system is composed of
seventeen content objectives which apply to four age groupings. Fifteen
objectives include subobjectives.

Exercises have been prepared for each content ob jective and
subobjective. These exercises vary as a function of the age grouping for
which they are designed. Thus, the NAEP has set up o system which
categorizes mathematics content through o series of objectives and
assesses performance through the achievement of these objectives.

The NAEP reviews the objectives continually end revises them as o
resuit of this review. These modifications are implemented and each
mathematics assessment has differed from the previous one because of
the NAEP's concerns about its evaluation procedures.

The NAEP attends to the mathematics domain. Standardized
mathematics achievement tests should do do as well. Therefore, the
content objectives and subobjectives constructed by the NAEP could be
used to categcrize standardized test conient. Other systems are
availabnie but we found none which were as comprehensive as that

prepared by the NAEP,
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Investigators hove commented on standardized achievement tests

ast wos published in

since the first edition of the Sig
192223 These comments have ranged from simple dessrlptiﬂnsg“ to
(detolled statistical analyses of the instruments29 At first, reseorchers
tests they examined. Later, the researchers gave their opinions of the
quality of the tests they studied as well.

(EPT) was the first reference work encountered in the course of this

review which provided information on the quality of the tests examined as
well as categorical information on them.26 For EPT, professors of
education and testing specialists commented on the characteristics of the
tests they reviewed. This policy hes continued through the Mental

Measurements Yearbook series. T

for instance, contained references to 1,409 tests?? with 660 educators
contributing reviews,28

Test reviews of the type found in the Mental Measurements

Yearbook series also appear in the literature at large. The Journal

a1 Meagurement, for example, publishes test reviews

continuously: Other journals do so as well. Educetion Index, o reference

‘, -
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10
vork which catelogs erticles in periodicals dealing with education, listed
1,174 citations over 23 pages for its Tests and Scales category in the
thirty-rifth volume of this series. This volume covered the tweive month
period which begen in July, 1984,29 Cleerly, educational measureraent and
the analysis of instruments used in assessment make up & meaningful
portion of the educational literature.

While a considerable emount of information on assessment
instruments has appeared in the educational literature, 1ittie attention
hes been given to comprehensive analyses of current tests in @ singie
subject. Researchers who have worked in testing have devoted their
ottention to other concerns.

Robert Floden et al. found that the content covered by four
stenderdized mathematics tests designed for use with fourth grade
studente verfed with the differences among them leading to possible

consequences in terms of instruction.>© Floden et al. used the Stanford

Basic Skills (CTBS) in their study. The contents of these tests were

compared to the topics & teacher might cover in his classroom. For
operations, one component of the system used by the investigators, test
content was similer in terms of the percentage of iiems devoted to
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1
certain specific tasks in addition, ubtraction end division. However,
differences were observed for the psrcentage of test items assigned to
the topic of addition, overall. In the MAT, twenty-one percent of the items
were assigned to eddition while the other tests devoted between twelve

“and fourteen percent of their {tems to this topic.

More similarities than differences were found emong the tests
examined, but the differences were important according to the
researchers. Six percent of the CTBS ftems deolt with percentage while
the other tests containad no items to test this skill. Alternative number
systems were examined in the MAT and SAT but not in the other tests.

A school district thet emphasizes work with percentages in fourth

~ grade would get a distorted picture of progress from the lows, which
contains no percentage probiems. On the other hand, a district which
does not introduce percents until the sixth grade would be
unnecesserily discouraged by the results of the CTBS which contains
six percent problems (sic) involving percentages.>!

Floden et al. did not identify the levels of the achievement tests
they used in their study. Some publishers use grade overlaps at terminal
grades for their achievernent tests. Thus norms for a fourth grade student
appear in Level 2 and Level 3 of the 1970 CAT. The writers should have
specified the levels of the achievement tests they used in their study.

‘Similerly, the level of the test used differs with the time the test is

* admintstered. A fourth grade student who is tested in the fall of the
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12
school year would teke the Primary 1] Bottery of the 1973 edition of the
SAT, but if he is tested in the spring, he would take the intermediate |
version. (The SAT does not overlap terminal test grades.) Hed the
investigators provided this Information, readers would be able to make
more appropriete judgments. This shortcoming limits the study's findings.

Bonnte Armbruster, Robert Stevens and Barek Rosenshine looked at
the coverage of three curricula by two tests.>2 The researchers yanted
to fdentify similerities and differences among the instruments as well as
subject emphases. All of the materials were designed to assess the
performance of third grade students. The reading series used in the study
differed in accordance with their emphasis on reading comprehension,
generolly, and certain cotegories subsumed by ujis skil1.33

The standardized tests were similar with regerd to their emphasis
on reading comprehension, but a1l of the tests differed from the reading
series used in the study in this respect. The researchers claimed thet this
finding showed that tests and texts differed in their content ccverage.s"
Moreover, & large percentage of the comprehension ftems teught were not
assessed by the stendardized tests. Of sixteen categories constructed for
the study, no more than seven were taken up by the tests. Most of the test
items focused on deteil and paraphresing while inference was emphasized

in the texts.
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13
Although there was a strong discrepancy between teaching and
testing, the standardized tests used in the study were < miler in terms of
the topics examined.
Despite unanswered questions, the present study fs important in
its demonstretion of o fessible methodology for eddressing o
long-neglected research problem -~ determining content coverage
and content emphasis of both curricula end tests. More such studies

comparing curricula end tests in different content arzas and grade
levels re needed.>3

Worthy wonted Lo determine if there were significent differences

SAT.36 The researcher did find the hypothesized differences.

Each of the six null hypotheses stating that there wes no
significont difference between the resding skills emphasized at the
third grade level in the three base! resding series and the skilis
measured on the two standordized achievement tests was rejected??

Freeman et o). questionsad the use of standardized test scorgs for

instructional purposes.

Specificelly, teachers are encouraged to use standerdized test
scores o evaluote student achievement on both & group end
individuel level, to identify students with learning problems, and to
ossess the effectivenass of instructional strategies that
have been used3®

The use of standardized test scores for any of these functions,

however, must be tempered by the teacher's knowledge of the extent to
which the content of the test parallels the content of instruction.

Differences in textbooks, school objectives and teacher behaviors as well

15




14
os the contents of standardized tests moy contribute to a discontinuity
between content and instruction. This lack of consistency will generate
scores which will underestimate student achisvement.

The investigators used four standerdized elementory mathematics
achievement tests in their study, the 1973 SAT, the 1970 MAT, the 1976
CTBS end the 1971 ITBS. Then, Freeman et al. constructed a taxonomy
which wes made up of three components, (1) presentation mode, (2)
meteriel and (3) operations. Through this strategy, the investigators
uncovered some differences in test content. For students enrolled
in fourth grede, for instance, sixty-three percent of the SAT test
ftems involved whole numbers while the MAT assigned
fifty-three percent of its items to this orea, and the ITBS, forty~five
percent. Other differences were cited but they were not es meaningful as
the content assignments.

Freeman et al. concluded that stenderdized matremetics tests
differ in their content. Therefore, the match between the subjects teught
ond assessed will differ if on inappropriate standardized test is selected.
The curriculum may be changed in accordence with the test but this

procedure may not be in the students’ best interests.
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The motch between content taught ond content tested is a crucial

context for using tests to diagnose student strengths and weaknesses
s well as for assessing the strengths and weaknesses of

instruction provided. 39

Educetors who decide to use standordized mathematics
achievement tests for student assessment may be ihterested in
determining the extent to which their objectives have been achisved,
Some tests may be more sensitive to certain ob jectives than others.
Moreover, o test, to some extent, must be sensitive to the ob jective of
assessment or it will not serve as a sound indicator for that purpose,
Resesrchers have made attempts to determine how well o test completes
its purpose, but these attempts have included small numbers of tests.
This study will analyze the contents of five current standardized
secondery methematics achievement tests in an attempt to provide o
comprehensive data base for educetors interssted in selecting appropriate
norm-referenced stenderdized achievement tests in order to assess their

students' performance.

At the time of the study’s inception, I.

k40 was the most comprehensive 1isting of

commercially-prepared standerdized achievement tests in the United
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States. Therefore, this reference work is an important source for
educators working in any aree which calls for assessment,

Reviews of The Ninth Mental Measure

reached the literature when this study began because of its recent
publicetion. However, reviews of past editions were positive, attesting to
the Mentel Measurements seriss’ value to educators. Reths recommended

0k?! 10, "anyone interested in

research ant/or evaluation."42 Raths also commented on 0. K. Buros’
outstanding contribution to the profession.4> Proger called attention to
the enormous ef art made by the "father of test reviews,"44 while
Englehard preised Buros by reporting;
It is difficuit to find unused superlatwes to cheracterize The
2eventh Mental Measuren 2arbook and its predecessors. They
ore indeed weightg 36 pounds on mg bathroom scele. | can't believe

I read the whole thing, but | have read enough to conclude by saying
“Oscer, you are incredible |45

Wilson celled the Eighth Mente K “a work of

immense preﬁortian“‘qs and o comprehensive source of information
beceuse the editor cited the strengths and wesaknesses of each test listed
in the test profiles. Through this epproach, decisions regarding test
selection and use are left to the reader.

Adems described Buros as a critic who looked for honest,

objective appreisals from his reviewers who were asked to criticize poor



17
work, call attention to good work and make suggestions for improvements.
"Test entries for the 1,184 tests in the Efghth MMY ere complete, accurote
and helpful."47 Thompson asked that someone continua Buros’ work so that
those who deal with tests will not heve to rely on o trial and error
approach to evaiuate them in the future.?®

Yolidity; Since no studies were encountered during the course of
the literature review which established the validity and reliability of the
NAEP classifications for analyzing céntent, this determination became the
first step in the study ot hand. "Although cvidence may be accumulated in
many ways, volidity always refers to the degree to which that evidence
supports the inferences that are made from the scores. The inferences
regerding specific uses are validated, not the test itself."4% |n this
context, questions dealing with validity are directed towerd inferences

about the subject of the assessment and inferences about other behaviors,

how well the instrument samples the domain of the topic measured. For
the second question, the researcher must assess the velue of the
instrument as a predictor of other behaviors.

Three types of evidence may be used to describe assessmenf

instruments with regard to velidity; criterion-related evidence,

content-related evidence and construct-related evidencesc’ The same

%
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18
informetion may be used for each form of validity. The approach employed,
however, differs according to the type.

Criterion-related evidence “demonstrates that test scores are
syslematicelly related to one or more outcome criteria S’ Here the
criterion is the veriable of primery interest to the researcher. Naturally,
the choice of the criterion and the means used to examine it are crucial
matters. Researchers may use two strategies to collect evidence for
establishing criterion-related validity. For predictive work, the
researcher seeks information designed to estimate criterion scores which
will emerge at some time in the future. For concurrent work, both sets of
information are collected simultaneously. The choice of strategies
depends upon the researcher's concerns. ina general sense, the difference
between the two forms of evidence is based on time.

Content-related evidence is used to determine if a sample of
behaviors represent those of the domain under study. Therefore, the
reseercher must escertein if the items included in the instrument are
similar to those making up the domain. Since content-related evidence is
8 major concern during instrument development procedures, professional
judgment takes on a key role in terms of deciding what will be measured

by the instrument.
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Construct-related evidence looks ot the test score as a measure of
the psychological cheracteristic under study end mey be implied as the
researcher examines a criterion for the construct, In turn, a construct
may be defined as something which cannot be observed but is stated by the
investigator to summerize regularities in & person's behavior.92 Or, a
construct is an idea prepared by the investigator to explain and orgenize
on aspect of existing knowledge, "... because construct velidation refers to
8 broader and more abstract kind of behaviora) description, and because
there is no single acceptable criterion measure against which to validate a
measure of a construct, construct validity typicelly requires the gradual
accumulation of evidence from a number of sources.">> The accumulation
of evidence from various sources was cited by Sex who listed six steps in

the construct validation process, (1) justifying the construct in terms of

construct does not correlate highly with irrelevant variebles and
(6) modifying the construct in accordance with the evidence gathered, 54

‘Face velidity was not discussed in the 1985 edition of Standards

1ts classical value and for completeness. Face validity is the appearance

v 21



20
of validity , hes no value for developing inferences from scores, and is the
"reasonableness and acceptability of o test for use with a particular
greupfss While face validity mey be useful in some instences, it cannot
be used as a substitute for the other forms of evidence because judgments
of face validity cannet be used to develop conclusions os to how fatthfully
o score represents the topic in question or to predict behavior.

Reliability: Reliability {s, “the degree to which test scores are
free from errors of measurement.” 96 A respondent's effort, ease, and
fatigue among other cheracteristics may very from one test
administration to another. Consequently, scores will differ
from one test to enother.

At least two sets of measurements are hecessary for estimating
reliability. These measures may be obtained by administering the same
instrument to o subject twice or giving either elternate or paraliel forms
of the instrument to different subjects believed to have no biases which
would affect their responses. The first opproach does not control for
memory and accepts this factor as a potential systematic source of
voriance. The second approach does not control for item inequivalence and
accepts this factor as a potentiel source of systematic variance.

The reliability and validity of the NAEP objectives and

subobjectives for use in this study were determined by forming & panel of
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referees who were asked to comment on the use of the objectives and
subobjectives for this purpose. The referees selected for this component
of the study were employees of the School District of Philedelphia. Each
referee had at least five years of classroom teaching experience in the
Philadelphia public schools, held an advanced degree in mathematics
education, had taken at 1east one course in tests and measurements or
statistics and was serving as a principal, mathematics supervisor or
mathematics coordinator when the study waes conducted.

Eech referee was asked to cetegorize the items from thres sample
tests. The researcher joined this component of the study by categorizing
the items twice. The researcher's categorizations were separated by ten
doys in order to help control for memargis-? This procedure was designed
to establish interrater end intrarater relisbility. In both instances,
acceptable reliebility coefficients emerged from the unulgs;a.

. The researcher acquired the tests used in the

study from their publishers and prepered o tally sheet which included

spaces for the name of the test exemined, the date of its publication, the
test’s authors, the form examined, the level examined, and the grades for
which the test was designed. The tally sheet accommodated sixty items,

with multiple sheets used when a test's item count exceeded this figure.
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Each item in each test was examined and assigned to an NAEP
subobjective. The grade or grade cluster covered by each test was used to
group the tests for analysis. Tests which were designed for use with
students enrolled in more than one grede were assigned to each eligible
group. Thus, e test designed to measure student performance in grades
nine and ten waes analyzed in both groups. For study purposes, tests were
treated as if they were administered at the end of the school year. Each
group of tests was analyzed separately for the seventeen content
objectives and the 126 content subobjectives. Thus, eight analyses were
planned, one for each grade on the objectives and one,
for the subobjectives.

A chi-squere one-semple test was used

to determine {f the number of content objectives examined in each test

used in the study differed signi; isantlg‘sa The seme strategy wes used to

onalyze the subobjectives. The St
Sciences (SPSS*) contains a program desfgned to perform a single-sample

chi-square and it was used to anslyze the date.59

Table 1 shows the tests used In the study and the grodes they
covered. Eleven tests were used and seven were assigned to each grade

grouping. Eleven tests appear, representing five series. Three of the
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eleven tests included norms for students in grades nine through twelve,
addressing a1l of the grades used in the study. While three tests could be
used to assess ninth grade student performance alone, there were no tests
which contained norms for eleventh grade or twelfth grade
students individually,

Since the tests designed to measure student performance in
eleverth end twelfth grades were the same, only one analysis wes
necessary {o cover both. Thus, the number of analyses used in the study
wos reduced from efght to six. Tables 2, 3, and 4 show the relevent
information for the study. Each table presents a list of the tests involved
and the number of objectives and subobjectives eddressed by each, Six
one-sample chi-square enelyses were conducted end significence wes not
reached in eny analysis. Therefore, the standerdized tests examined in
this study did not differ in terms of the numbers of NAEP objectives and
subobjectives examined. Consequently, it would be appealing to say thet
any test used in the study for student assessment would yield the same
information. This type of statement would be simplistic beceuse the tests
differ in the proportion and numbers of {tems directed toward individual
objectives end subobjectives. Tebles S through 15 show the objectives

and subobjectives addressed by each test examined in the study.
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The tests exomined in the study did not differ significantiy in
terms of the number of NAEP objectives or subobjectives addressed on o
grede by grade basis. Consequently, it seems as if similer information
pertaining to student assessment would be provided by eech test {f number
olone is used as the criterion

Although fourteen of seventeen (32 %) NAEP objectives were
studied by all of the tests combined, no test addressed more then eleven
(65 ®). Properties of Numbers, Mathematicel Proof and Attitude and
Interest Items did not appear in any test. Stmilerly, sixty of the 126
subobjectives (48 %) were examined with no test dealing with more than
twenty-five (20 ®). This information shows that the NAEP system is not
being followed by the publishers of standerdized norm-referenced
mathematics tests in the secondery school grades.

Some subobjectives may be appropriate {o the elementary school
grades only ond their absence in the secondery grade tests may be
legitimate. Given this point, 1t still remains clear that test publishers are
not using the NAEP system in preparing their tests. With recent resesrch
demonstrating the relatively low stetus of American students among
their peyers in other countries, 1t may be time faf test publishers to

consider the NAEP system when they construct their tests.
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Table 1

Standerdized Mathematics Tests Examined in the Study:
Test Level and Grade Coverage

Test Level Grade Coverage
9 10 11 12
California Achievement Tests 19 % %
20 X X X
Comprehensive Tests of
Basic Skills J X X X X
A K ¥ X
Metropolitan Achisvement Advanced 1 e
Tests Advanced 2 X X X
SRA Survey of Basic Skills 36 X
37 X X X
Stanford Achievement Test Task 1 X X X X
Task 2 X X X X
7 7 7 7
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Table 2

Number of NAEP Objectives and Subobjectives Addressed by
Standerdized Mathematics Achisvement Tests - Grade 9

Numﬁér nfﬁ Number of

Test
Objectives Subobjectivas
CAT (19) 9 22
CTBS {J) 10 21
MAT (Advanced 1) 7 21
SAT (Advenced) 9 24
SAT (TASK 1) 6 12
SAT (TASK 2) 10 20
SRA (36) 10 18

thi-Sauara Dbjéétivss 1,77, Sign{ﬂcanéé 94
Subobjectives 4.90, Significance .56
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Toble 3

Number of NAEP Objectives and Subobjectives Addressed by
Stendardized Mathematics Achievement Tests - Grade 10

Tast Number of Number of
Objectives Subobjectives
CAT (19) 9 22
CAT (20) i1 25
CcTBs (J) 10 21
MAT (Advanced 2) 9 21
SAT (TASK 1) 6 12
SAT (TASK 2) 10 20
SRA (37) 10 19

Chi-Square Objectives 1.41, Significance .96
Subobjectives 3.50, Significance .74
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Table 4

Number of NAEP Objectives and Subobjectives Addressed by Standardized
Mathemetics Achievement Tests - Grades 10 & 11

Test Number of Number of
Objectives Subobjectives
CAT (20) 11 25
cTBs (J) 10 21
CTBS (K) 10 20
MAT (Advenced 2) 9 24
SAT (TASK 1) 6 12
SAT (TASK 2) 10 20

SRA (37) 10 19

Chi-Squere Dbjecmasw 1.77, ’élgnmcance 94
Subobjectives 4.90, Significance .56
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Table 5

NNAEP Dofectives ond Subobjectives Addressed by

CAT - 19

Objective

Subobjective

Number and Numeration Concepts

Arithmetic Computetion

Estimation and Measurement
Exponents & Logarithms
Algebraic Expressions

Functions

Probability and Statistics

Geometry

‘Numeration Systems

Business & Consumer Mothematics

Prime & Composite Numbers
Divisibility, Greatest Common .
Factor, Least Common Multiple
The Real Number Line
¥hole Numbers
Rational Numbers
Ratio, Prosoriton & Percent
Rounding C{¢
Time
Money
Exponentiol & Logarithmic
Equatfons
Combining Like Terms
Eveluating Expressions
Quadratic Equations &
Their Graphs
Maxima and Minime of Functions
Permutations & Combinations
Outcomes, Samples, Spaces
ond Events
Probability of an Event
HMeasures of Central Tendency
Circles and Spheres
Cartesian Coordinates
Personal and Bank Records
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Table 6

NAEP Obje=tives and Subobjectives Addressed by
~ CAT - 20

30

Objective

Subobjective

Number and Numeration Concepts

Arithmetic Computation

Sets
Estimation & Measurement

Exponents & Logerithms
Algebraic Expressions

Equations and Logic
Functions

Probebility and Statistics

Geometry
Business & Consumer Mathematics

'Numerotion Systems

0dd ond Even Numbers
Prime and Composite Numbers
Real Numbers
Rational Numbers
Yhole Numbers
Rational Numbers
Ratio, Proportion & Percent
Rounding Off
Properties
Time
Yeight
Area-Yolume
Money
Exponential Equations
Combining Like Terms
Removing Perentheses
Solving Equations and
Inequalities with
Absolute Yalues
Y-Intercept :
Permutations & Combination
Outcomes, Samples, Spaces
and Events
Measures of Central Tendency
Measures of Dispersion
Circles and Spheres
Personal and Bank Records
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Table 7

NAEP Objectives and Subobjectives Addressed by
CTBS - Level J

Objective Subobjective
Number and Numeration Systems Numeration Systems
0dd and Even Numbers
Arithmetic Computation Whole Numbers

Rational Numbers
Ratio, Proportion, Percent -
Computation with
Approximate Data
Sets : Properties
Estimation & Measurement Time
Money
Conversion Relations
Algebraic Expressions Properties of Expresssions
~ Combining Like Terms
Removiig Parentheses

Equations & Logic Finding Solutions in
One Variable
Functions Y Intercept
Probability and Statistics Permutations & Combinations

Probability of an Event

Descriptive Statistics

Measures of Central Tendency
Geometry Circles & Spheres
Trigonometry Relations among Functions
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Table 8

NAEP Objectives and Subobjectives Addressed by
CTBS-Level K

Objective Subobjective
Number and Numeration Concepts Numeration Systems
Arithmetic Computation whole Numbers

Ratfonal Numbers
Ratio, Proportion, Percent

Sets Properties
Estimation & Measurement Time
Money
Exponents & Logarithms Exponential & Logarithmic
Equations
Algebraic Expressions Properties of Expressions

Manipulation of Expressions
Combining Like Terms

Equations & Logic Graphs of Equations
Maxima & Minima of Functions
Probability & Statistics Basic Probability Concepts

Permuations & Combinations
Outcomes, Samples, Spaces
and Events
Measures of Central Tendency
Measures of Dispersion
Geometry Circles & Spheres
Business and Consumer Mathematics Personal and Bank Records




Table 9

33

NAEP Objectives and Subobjectives Addressed by

MAT - Advanced 1

Objective

Subobjective

Number and Numeration Concepts

Arithmetic Computation

Estimation and Measurement

Exponents & Logarithms
Algebraic Expressions

Probability & Statistics

Geometry

Decimal Place Value

Prime & Composite Numbers

Greatest Common Factor
Least Common Multiple

Whole Numbers

kational Numbers

Ratio, Proportion & Percent

Rounding Off

Time

Distance

Area-Volume

Weight

Exponential Equations

Operations with Expressions

Evaluating Expressions

Probability of an Event

Points, Lines and Planes
Rays, Segments and Angles
Polygons and Polyriedra
Angle Measurement
Cartesian Coordinates
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Table 10

NAEP Objectives and Subobjectives Addressed by

MAT - Advanced 2

Objective

Subobjective

Number and Numeration Concepts
Arithmetic Computation

Estimation and Measurement

Exponents and Logarithms
Algebraic Expressions

Functions
Probability and Statistics

Georr etry

Trigonometry

Decimal-Place Value
Whole Numbers
Rational Numbers
Ratlo, Proportion and Percent
Rounding Off

Time

Distance

Area-Volume

Conversion Relations
Exponential Equations
Factoring

Evaluating Expressions
Evaluating Functions
Y-Intercept

Bacic Probability Concepts
Representing Data

Rays, Segments and Angles
Polygons and Polyhecra
Circles and Spheres
Angle Measurement
Trigonometric Functions
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Table 11

NAEP Objectives and Subobjectives Addressed by
SRA Survey of Basic Skills - 36

Objective Subobjective
Number and Numeration Concepts Numeration Systems
Prime and Composite Numbers
Greatest Common Factor - Least
Common Multiple
Arithmetic Computation whole Numbers
Rational Numbers
Ratio, Proportion, Percent
Rounding Off
Estimation and Measurement Time
Exponents and Logarithms Exponential Equations
Algebraic Expressions Combining Like Terms
Removing Parentheses
Functions writing Equations of
Quadratic Functions
Maxima and Minima of Functions
Probability and Statistics Permutations and Combinations
Measures of Central Tendency
Geometry Circles and Spheres
Trigonometry Trigonomet: ic Functions

Miscellaneous Topics Sequences and Series

7
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Table 12

NAEP Objectives and Subobjectives Addressed by
SRA Survey of Basic Skills - 37

Objective ' Subob ject ive

Number and Numeration Concepts Numeration Systems

Odd and Even Numbers

Prime and Composite Numbers
Arithmetic Computation whole Numbers

Rational Numbers

Ratio, Proportion and Percent

Rounding Off
Estimation and Measurement Time
Exponents and Logarithms Exponential Equations
Algebraic Expressions Combining Like Terms
| Operations with Expressions
Functions writing Equations of.

Quadratic Functions
Maxima and Minima of Functions

Probability and Statistics Permutations and Combinations
Probability of an Event
Measures of Central Tendency
~atry Circles and Spheres
scellaneous Topics Binomial Expansion

5iness and Consumer Mathematics Personal and Bank Records
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Table 13

NAEP Objectives and Subobjectives Addressed by
Stanford Achievement Test - Advanced

Objective

Subobjective

Number and Numeration Concepts

Arithmetic Computation

Sets

Estimation and Measurement

- Exponents and Logarithms

Algebraic Expressions
Probability and Statistics

Logic .

~ Business and Consumer Mathematics

Decimal-Place Value

Prime and Composite Numbers

Greatest Common Factor -
Least Common Multiple

Factorials

Real Numbers

Whole Numbers

Rational Numbers

Complex Numbers

Ratio, Proportion, Percent

Rounding Off

Set Operations

Time

Weight

Area-Volume

Conversion Relations

Exponential Equations

Evaluating Expressions

-Basic Probability Concepts

Measures of Central Tendency
Representing Data

Circles and Spheres
Cartesian Coordinates

Logic e

Personal and Bank Records




Table 14

NAEP Objectives and Subobjectives Addressed by
Stanford Achievement Test - TASK 1

Objective

Subobjective

Number and Numeration Concepts

Arithmetic Computation

Estimation and Measurement
Algebraic Expressions

Probability and Statistics
Business and Consumer Mathematics

Numeration Systems
Integers

whole Numbers

Rational Numbers

Ratfo, Proportion, Percent
Rounding Of f

Time

Distance

Combining Like Terms
Evaluating Expressions
Permutations and Combinations
Personal and Bank Records
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Table 15

NAEP Objectives and Subobjectives Addressed by
Stanford Achlevement Test - TASK 2

Objective Subobjective

Number and Numeration Concepts Numeration Systems
0dd and Even Numbers
Prime & Composite Numbers
Arithmetic Computation whole Numbers
Rational Numbers
Ratio, Proportion, Percent

Rounding Off
Estimation & Measurement Time

weight

: Converston Relations
Exponents and Logarithms Exponential Equations
Algebraic Expressions Evaluating Expressions
Equations and Logic Solving Equations & Inequalities
with Absolute Values

Functions Evaluating Functions

Analysis of Graphs of

Quadratic Functions
Maxima and Minima of Functions

Probability and Statistics Probability of an Event
Measures of Dispersion
Geometry Circles and Spheres

Business and Consumer Mathematics Personal and Bank Records
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