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What is The Nation's Report Card?

THE NATION'S REPORT CARD. the Natirnal Assessment of Educational Progress (NAEP), 18 the only nationally representative and
continuing assessment of what America’s s - _nts know and can do in verieus subject arcas. Since 1969, assessments have been conducted
periodically in reading. mathematics, science, writing, history/geography. and other ficlds. By making objective information on student
performance avatlable to policymakers at the national, state, and focal levels, NAEP 1s an integral part of our nation’s evaluation of the
condition and progress of education. Only information related to academic achievement is collected under this program. NAEP guarantees
the privaey of individual students and their families.

NAEP 1y a congressionally mandated project of the National Center for Education Statistics, the U8, Department of Education. The
Commissioner of Education Statisties is responsible, by faw, for carrying out the NAEP project through comipetitive awards 1o qualified
organizations. NAEP reports direetlv to the Commissioner. who is also responstble for providing continuing reviews, including validation
studies and solicitation of public comment, on NAEP"s conduct and usetulness.

In 1988, Congress ereated the National Assessment Governing Bouard (NAGB) to formulate policy guidelines for NAEP. The board is
responsible for sefecting the subject areas 1o be assessed, which may include udding to those spectfied by Congress: identifying appropriate
achicvement goals tor cach age and grade: developing assessment objectives; developing test specifications; designing the assessment
methodology: developing guidelines and standards for data analysis und for reporting and disseminatng results; developing standards and
procedunes for interstate, regional, and national comparisons: improving the form and use of the National Assessment; and ensunng that all
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Arizona

EXECUTIVE SUMMARY

In 1988, Congress passed new legislation for the National /issc.sment of Educational

Progress (NAEP), which included -- for the first time in the project’s history -- a provision
authorizing voluntary stals-by-state assessments on a trial basis, in addition 10 continuing
its primary mussion, the rational assessments that NAEP has conducted since its inception.

As a result of the legislation, the 1990 NAEP program included a Trial State Assessment
Program in eighth-grade mathematics. National assessments in mathematics, reading,
writing, and science were conducted simultaneously in 1990 at grades four, eight, and

twelve.

For the Tnal State Assessment, eighth-grade public-school students were assessed in each
of 37 states, the District of Columbia, and two termitories in February 1990. The sample
was carefully designed to represent the eighth-grade public-school population in a state or
territory. Within each selected school, students were randomly chosen to participate in the
program. l.ocal school distnict personnel administered all assessment sessions, and the
contractor's staff monitored S0 percent of the sessions as part of the quality assurance
progam designed to ensure that the sessions were being conducted uniformly. The results
of the monitoring indicated a high degree of quality and uniformity across sessions.

S
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In Arizona, 102 public schools participated in the assessment. The weighted school
participation rate was 97 percent, which means that all of the eighth-grade students ir. this
sample of schools were representative of 97 percent of the eighth-grade public-school
students in Arizona.

In cach school, a random sample of students was selected to participate in the assessment.
As estimated by the sample, 6 percent of the cighth-grade public-school population was
classified as Limited English Proficient (LEP), while 7 percent had an Individualized
Education Plan (IEP). An IEP is a plan, written for a student who has been determined
to be eligible for special education, that typically sets forth goals and objectives for the
student and describes a program of activities and/or related services necessary to achieve the
goals and objectives.

Schools were permitted to exclude certain students from the assessment. To be excluded
from the assessment, a student had to be cateporized as Limited English Proficient or had
to have an Individualized Education Plan an/ (in either case) be judged incapable of
participating in the assessment. The students who were excluded from the assessment
because they were categorized as LEP or had an IEP represented 2 percent and 4 percent
of the population, respectively. In total, 2,558 eighth-grade Arizona public-school students
were assessed.  The weighted student participation rate was 93 percent. This means that
the sample of students who took part in the assessment was representative of 93 percent
of the eligibde cighth-grade public-school student population in Arizona.

Students’ Mathematics Performance

The average proficiency of eighth-grade public-school students from Arizona on the NALP
mathematics scale 15 259. This proficiency is no different from that of students across the
nation (261).

Average proficiency on the NAEP scale provides a global view of eighth graders’
mathematics achievement; however, it does not reveal specifically what the students know
and can do in the subject. To describe the nature of students’ proficiency in greater detail,
NAEP used the results from the 1990 national assessments of fourth-, eighth-, and
twelfth-grade students to define the skills, knowledge, and uniderstandings that characterize
four levels of mathematics performance -- levels 200, 250, 300, and 350 -- on the NALP
scale.

2 THE 1990 NAEP TRIAL STATE ASSESSMENT
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In Anzons, 98 per:ent of the eighth graders, compared to 97 percent in ;he nation, appear
to have acquired skills involving simple additive reasoning and problem solving with whole
numbers (level 200). However, many fewer students in Arizona (10 percent) and

12 percent in the nation appear to have acquired reasoning and problem-solving skills
involving fractions, decimals, percents, elementary geometric properties, and simple
algebraic manipulations (level 300).

The Trial State Assessment included five content areas -- Numbers and Operations;
Measurement; Geometry; Data Analysis, Statistics, and Probability; and Algebra and
Functions. Students in Arizona performed comparably to students in the nation in all of
these five content areas.

Subpopulation Performance

In addition td the overall results, the 1990 Trial State Assessment permits reporting on the
performance of various subpopulations of the Arizona eighth-grade student population
defined by race/ethnicity, type of community, parents’ education level, and gender. In
Arizona:

*  White students had higher average mathematics proficiency than did Black,
Hispanic, or American Indian students.

* Further, a greater percentage of White students than Black, Hispanic, or
American Indian students attained level 300.

¢ The results by type of community indicate that the average mathematics
performance of the Arizona students attending schools in advantaged urban
areas was higher than that of students attending schools in disadvantaged
urban areas, extreme rural areas, or areas classified as “other”.

* In Arzona, the average mathematics proficiency of eighth-grade
public-schoo! students having at least one parent who graduated from
college was approximately 32 points higher than that of students whose
parents did not gra-juate from high school.

*  The results by ge::der show that eighth-grade males in Arizona had a higher
average mathematics proficiency than did eighth-grade females in Arizona.
In addition, a greater percentage of males than females in Arizona attained
level 300. Compared to the national results, females in Arizona performed
lower than females across the country; males in Arizona performed no
differently from males across the country.

10
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A Context for Understanding Students’ Mathematics Proficiency

Information on students’ mathematics proficiency is valuable in and of itself, but it
becomes more useful for improving instruction and setting policy when supplemented with
contextual information about schools, teachers, and students.

To gather such information, the students participating in the 1990 Trial State Assessment,
their mathematics teachers, and the principals or other administrators in their schools were
asked to complete questionnaires on policies, instruction, and programs. Taken together,
the student, teacher, and school data help to describe some of the current practices and
emphases in mathematics education, illuminate some of the factors that appear to be
related to eighth-grade public-school students’ proficiency in the subject, and provide an
educational context for understanding information about student achievement.

Some of the salient results for the public-school students in Anizona are as follows:

*  More than half of the students in Arizona (64 percent) were in schools
where mathematics was identified as a special prionity. This is about the
same percentage as that for the nation (63 percent).

* In Anzona, 87 percent of the students could take an algebra course in
eighth grade for high-school course placement or credit.

*  About the same percentage of students in Anizona were taking eighth-grade
mathematics (48 percent) as were taking a course in pre-algebra or algebra
(47 percent). Across the nation, 62 percent were taking eighth-grade
mathematics and 34 percent were taking a course in pre-algebra or algebra.

*  According to their teachers, the greatest percentage of eighth-grade students
in public schools in Anzona spent 30 minutes doing mathematics
homework each day; according to the students, most of them spent 30
minutes doing mathematics homework cach day. Across the nation,
teachers reported that the largest percentage of students spent either 15 or
30 minutes doing mathematics homework cach day, while students
reported either 15 or 30 minutes daily.

¢ Students whose teachers placed heavy instructional emphasis on Algebra
and Functions had higher proficiency in this content area than students
whose teachers placed little or no emphasis on Algebra and Functions.
Students whose teachers placed heavy instructional emphasis on Numbers
and Operations and Mecasurement had lower proficiency in these content
arcas than students whose teachers placed little or no emphasis on the same
areas.

1
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* In Arzona, 17 percent of the eighth-grade students had mathematics
teachers who reported getting all of the resources they needed, while
31 percent of the students were taught by teachers who got only some or
none of the resources they needed. Across the nation, these figurcs were
13 percent and 31 percent, respectively.

* In Arnzona, 27 percent of the students never used a calculator to work
problems in class, while 46 percent almost always did.

* In Arizona, 45 percent of the students were being taught by mathematics
teachers who reported having at least a master’s or education specialist’s
degree. This compares to 44 percent for students across the nation.

*  About three-quarters of the students (73 percent) had teachers who had the
highest level of teaching certification available. This is similar to the figure
for the nation, where 66 percent of students were taught by teachers who
were certified at the highest level available in their states.

* Students in Anzona who had four types of reading materials (an
encyclopedia, newspapers, magazines, and more than 25 books) at home
showed higher mathematics proficiency than did students with zero to two
types of these materials. This 1s similar to the results for the nation, where
students who had all four types of materials showed higher mathematics
proficiency than did students who had zero to two types.

*  Some of the eighth-grade public-school students in Arizona (15 percent)
watched one hour or less of television each day; 12 percent watched six
hours or more. Average mathematics proficiency was lowest for students
who spent six hours or more watching television each day.

- A
€O
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INTRODUCTION

THE NATION’S
REPORT |,
CARD

As a result of legislation enacted in 1988, the 1990 National Assessment of Educational
Progress (NAEP) included a Trial State Assessment Program in eighth-grade mathematics,
The Trial State Assessment was conducted in February 1990 with the following

participants:
Alabama Iowa Ohio
Arizona Kentucky Oklahoma
Arkansas Louisiana Oregon
California Maryland Pennsylvania
Colorado Mirchigan Rhode Island
Connecticut Minnesota Texas
Delaware Montana Virginia
District of Columbia Nebraska West Virginia
Flonda New Hampshire Wisconsin
Georgia New Jersey Wyoming
Hawaii New Mexico
Idaho New York
Ilinois North Carolina Guain
Indiana North Dakota Virgin Islands

13
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This report describes the performance of the eighth-grade public-school students in Arizona
and consists of three sections:

* This Introduction provides background information about the Trial State
Assessment and this report. It also provides a profile of the eighth-grade
public-school students in Arizona.

¢ Part One describes the mathematics performance of the eighth-grade
public-school students in Arizona, the West region, and the nation.

* Pant Two relates students’ mathematics performance to contextual
information about the mathematics policies and instruction in schools in
Arizona, the West region, and the nation.

Overview of the 1990 Trial State Assessment

In 1988, Congress passed new legislation for the National Assessment of Educational

Progress (NAEP), which included -- for the first time in the project’s history -- a provision
authorizing voluntary state-by-state assessments on a trial basis, in addition to continuing
its primary mission, the national assessments that NAEP has conducted since its inception:

The National Assessment shall develop a trial mathematics assessment survey
instrument for the eighth grade and shall conduct a demonstration of the
instrument in 1990 in States which wish to participate. with the purpose of
determining vhether such an assessment yields valid, reliable State representative
data. (Section 406 (i)(2)(C)(i) of the General Educazion Provisions Act, as
amended by Pub. L. 100-297 (20 U.S.C. 1221e-1(i)(2)(C)(i)})

As a result of the lepislation, the 1990 NAEP program included a Trial State Assessment
Program in eighth-grade mathematics. National assessments in mathematics, reading,
writing, and science were conducted simultaneously in 1990 at grades four, eight, and
twelve.

For the Trial State Assessment, eighth-grade public-school students were assessed in each
state or territory. The sample was carefully designed to represent the eighth-grade
public-school population in the state or territory. Within cach selected school, students
were randomly chosen to participate in the program. Local school district personnel
administered all assessment sessions, and the contractor’s staff monitored 50 percent of the
sessions as part of the quality assurance program designed to ensure that the scssions were
being conducted uniformly. The results of the monitoring indicated a high degree of quality
and uniformity across sessions.

THE 1990 NAEP TRIAL STATE ASSESSMENT



Arizona

The Trial State Assessment was based on a set of mathematics objectives newly developed
for the program and patterned after the consensus process described in Public Law 98-511,
Section 405 °), which authorized NAEP through Junc 30, 1988. Anticipating the 1988
legislation that authorized the Trial State Assessment, the federal govermnment arranged for
the National Science Foundation and the U.S. Department of Education to issue a special
grant to the Council of Chief State School Officers in mid-1987 to develop the objectives.
The development process included careful attention to the standards developed by the
National Council of Teachers of Mathematics,! the formal mathematics objectives of
states and of a sampling of local districts, and the opinions of practitioners at the state and
local levels as to what content should be assessed.

There was an extensive review by mathematics educators, scholars, states’ mathematics
supervisors, the National Center for Education Statistics (NCES), and the Assessment
Policy Committee (APC), a panel that advised on NALLP policy at that time. The
objectives were further refined by NAEP's Item Development Panel, reviewed by the Task
Force on State Comparisons, and resubmitted to NCES for peer review. Because the
objectives needed to be coordinated across all the grades for the national program, the final
objectives provided specifications for the 1990 mathematics assessment at the fourth,
eighth, and twelfth grades rather than solely for the Trial Statc Assessment in grade cight.
An overview of the mathematics objectives is provided in the Procedural Appendix.

This Report

This is a computer-gencrated repont that describes the performance of eighth-grade
public-school students in Arizona, in the West region, and for the nation. Results also are
provided for groups of students defined by shared characteristics -- race/ethnicity, type of
community, parents’ education level, and gender. Definitions of the subpopulations
referred to in this report are presented below. The results for Arizona are based only on
the students included in the Trial State Assessment Program. However, the results for the
nation and the region of the country are based on the nationally and regionally
representative samples of public-school students who were assessed in January or February
as part of the 1990 national NAEP program. Use of the regional and national results from
the 1990 national NAEP program was necessary because the voluntary nature of the Trial
State Asscssment Program did not guarantee representative national or regional results,
since not every state participated in the program.

' National Councy] of Teachers of Mathematics, Curricutum and Evaluation Standards for School Mathemalics
(Reston, VA: National Council of Teachers of Mathematics, 1989).

Rl vy
49
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RACE/ETHNICITY

Results are presented for students of different racial/ethnic groups based on the students'
self-1dentification of their race/ethnicity according to the following mutually exclusive
categories: White, Black, Hispanic, Asian (including Pacific Islander), and American
Indian (including Alaskan Native). Based on criteria described in the Procedural Appendix,
there must be at least 62 students in a particular subpopulation in order for the results for
that subpopulation to be considered reliable. Thus, results for racial/ethnic groups with
fewer than 62 students are not reported. However, the data for all students, regardless of
whether their racial/ethnic group was reported separately, were included in computing
overall results for Arizona.

TYPE OF COMMUNITY
Results are provided for four mutually exclusive community types -- advantaged urban,
disadvantaged urban, extreme rural, and other -- as defined below:

Advantaged Urban: Students in this group live in metropolitan statistical areas
and attend schools where a high proportion of the students’ parents are in
professional or managerial positions.

Disadvantaged Urban: Students in this group live in metropolitan statistical
areas and attend schools where a high proportion of the students’ parents arc
on welfare or are not regularly employed.

Extreme Rural: Students in this group live otiside metropolitan statistical
arcas, live in areas with a population below 10,00, and attend schools where
many of the students’ parents ‘are farmers or farm workers.

Other: Students in this category attend schools in areas other than those defined
as advantaged urban, disadvantaged urban, or extreme rural.

The reporting of results by each type of community was also subject to a minimum student

sample size of 62,

PARENTS’ EDUCATION LEVEL

Students were asked to indicate the extent of schooling for cach of their parenis -- did not
finish high school; graduated high school, some cducation after high school, or graduated
college. The response indicating the higher level of education was selected fur reporting.

6
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GENDER

Results are reported separately for males and females.

REGION

The United States has been divided into four regions: Northeast, Southeast, Central, and
West. States included in each region are shown in Figure 1. All 50 states and the Distnict
of Columbia are !'sted, with the participants in the Trial State Assessment highlighted in
boldface type. Territories were not assigned to a region. Further, the part of Virginia that
is included in the Washington, DC, metropolitan statistical area is included in the
Northeast region; the remainder of the state is included in the Southeast region. Because
most of the students are in the Southeast region, regional comparisons for Virginia will be

to the Southeast.

THE NATION'S
'Eml ORT Naap
FIGURE 1 | Regions of the Country %
NORTHEAST SOUTHEAST CENTRAL WEST
Connecticut Alabama Iflinois Alaska
Delaware Arkansas indiana Arizona
District of Coiumbia Filorida fowa Csalifornia
Maine Georgia Kansas Colorado
Maryland Kentucky Michigan Hawali
Massachusetts Louisiana Minnesota idaho
New Hampshire Mississippi Missouri Montana
New Jersey North Carolina Nebraska Nevada
New York South Carolina North Dakota New Mexico
Pennsylvania Tennessee Obhio Okizshoma
Rhode island Virginia South Dakota Oregon
Vermont West Virginia Wisconsin Texas
Virginia Utah
Washington
Wyoming
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Guidelines for Analysis

This report describes and compares the mathematics proficiency of various subpopulations
of students -- for example, those who have certain demographic characteristics or who
responded to a specific background question in a particular way. The report examines the
results for individual subpopulations and individual background questions. It does not
include an analysis of the relationships among combinations of these subpopulations or
background questions.

Because the proportions of students in these subpopulations and their average proficiency
are based on samples -- rather than the entire population of eighth graders in public schools
in the state or territory -- the numbers reported are necessarily estimates. As such, they are
subject to a measure of uncertainty, reflected in the standard error of the estimate. When
the proportions or average proficiency of certain subpopulations are compared, it is
essential that the standard error be taken into account, rather than relying solely on
observed similarities or differences. Thercfore, the comparisons discussed in this report arc
based on statistical tests that consider both the magnitude of the difference between the
means or proportions and the standard errors of those statistics.

The statistical tests determine whether the evidence -- based on the data from the groups
in the sample -- 1s strong enough to conclude that the means or proportions are really
different for those groups in the population. If the evidence is strong (i.c., the difference is
statistically significant), the report describes the group means or proportions as being
different (e.g., one group performed higher than or lower than another group) -- regardless
of whether the sample means or sample proportions appear to be about the same or not.
If the evidence is not sufficiently strong (i.c., the difference is not statistically significant),
the means or proportions are described as being abour the same -- again, regardless of
whether the sample means or sample proportions appear to be about the same or widely
discrepant.

The reader is cautioned to rely on the results of the statistical tests -- rather than on the
apparent magnitude of the difference between sample means or proportions -- to determine
whether those sample differences are likely to represent actual differences between the
groups in the populaiion. If a statement appears in the report indicating that a particular
group had Aigher (or lower) average proficiency than a second group, the 95 percent
confidence interval for the difference between groups did not contain the value zero. When
a statement indicates that the average proficiency or proportion of some attribute was about
the same for two groups, the confidence interval included zero, and thus no difference could
be assumed between the groups. When three or more groups are being compared, a
Bonferroni procedure is also used. The statistical tests and Bonferroni procedure are
discussed in greater detail in the Procedural Appendix.

8
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It is also important to note that the confidence intervals pictured in the figures in Part One
of this report are approximate 95 percent confidence intervais about the mean of 3
particular population of interest. Comparing such confidence intervals for two populations
is not equivalent to examining the 95 percent confidence interval for the difference between
the means of the populations. If the individual confidence intervals for two populations
do not overlap, it is true that there is a statistically significant difference between the
populations. However, if the confidence intervals overlap, it is not always true that there
is not a statistically significant difference between the populations.

Finally, in several places in this report, results (mean proficiencies and proportions) are
reported in the text for combined groups of students. For example, in the text, the
percentage of students in the combined group taking either algebra or pre-algebra is given
and compared to the percentage of students enrolled in eighth-grade mathematics.
However, the tables that accompany that text report percentages and proficiencies
separately for the three groups (algebra, pre-algebra, and eighth-grade mathematics). The
combined-group percentages reported in the text and used in all statistical tests are based
on unrounded estimates (i.e., estimates calculated to several decimal places) of the
percentages in each group. The percentages shown in the tables are rounded to integers.
Hence, the percentage for a combined group (reported in the text) may differ slightly from
the sum of the separate percentages (presented in the tables) for each of the groups that
were combined. Similarly, if statistical tests were to be conducted based on the rounded
numbers in the tables, the results might not be consonant with the results of the statistical
tests that are reported in the text (based on unrounded numbers).

(9
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Profile of Arizona

EIGHTH-GRADE SCHOOL AND STUDENT CHARACTERISTICS

Table 1 provides a profile of the demographic characteristics of the eighth-grade
public-school students in Arizona, the West region, and the nation. This profile is based
on data collected from the studenis and schools participating in the Trial State Assessment.

TABLE 1 Profile of Arizona Eighth-Grade Public-School
Students
PERCENTAGE OF STUDENTS
1990 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
e
| TMOORAPHIC SUBoROUPS | Porcentage  Percentage  Parcentage
Race/Ethnicity
White 59(18) 63 ( 1.9 70 ( 0.5)
Black 3{04) 7{ 2.0 16 { 0.3)
Hispanic 29 ( 1.3) 21 1.5) 10 { 0.4}
Asian 2(03) 4{ 1.3 2( 05}
American Indian 7 1.5) 4( 2.3) 2{07)
Type of Community
Advantaged urban 13 ( 2.7) 14 ( B.5) 10 ( 3.3)
Disadvantaged urban 16 ( 4.0) 19( 7.5 10 ( 2.8)
Extreme rural 8{30) 10 ( 3.8) 10 ( 3.0
Other 63 ( 4.7) 58 (10.1) 70( 44)
Parents’ Education
Did not finish high school g1( 0.8 10{ 1.3) 10{ 0.8)
Graduated high school 22 ({ 0.9) 91(258) 25(1.2)
Some education after high schoo! 20( 0.9) 16{ 1.2) 17({ 0.9)
Graduated coliege 37 ( 1.2) 42 ( 4.0) 39 { 1.9)
Gender
Maie 50 ( 0.9) 55( 2.1) 51(11)
Female 50( 0.9) 45 ( 2.1) 48 ( 1.1)

The standard errors of the estimated stalstics appear in parentheses. It can be said with about 95 percent
certamnty that, for each population of interest, the value for the entire populatton 15 within + 2 standard errors
of the estimate for the sample. The percentages for Race Ethnicity may not add to 100 percent because some
students categorized themselves as “Other.,” This may also be true of Parents’ Education, for which some
students responded “I don’t know.” Throughcut this report, percentages less than 0.5 percent are reported as

0 percent,
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SCHOOLS AND STUDENTS ASSESSED

Table 2 provides a profile summarizing participation data for Arizona schools and students
sampled for the 1990 Trial State Assessment. In Arizona, 102 public schools participated
in the assessment. The weighted school participation rate was 97 percent, which means
that all of the cighth-grade students in this sample of schools were representative of

97 percent of the e thth-grade public-school students in Arizona.

TABLE 2 | Profile of the Population Assessed in Arizona

EIGHTH-GRADE PUBLIC SCHOOL EIGHTH-GRADE PUBLIC-SCHCOL STUDENT
PARTICIPATION PARTICIPATION
Weighted schoo! participation Weighted student participation
rate bafore substitution 87% rate afier make-ups 8%
, Number of students selacted to
We:ghted schooi participation participate in the assessment 3,106
rate after substitution 97%
Number of students withdrawn
Number of schoois originally from the assessment 208
sampied 110 Percentage of students who ware
of Limited Engiish Proficiency 8%
Number of schools not shigible 7
Percentage of students exciudad
Number of schools in original from the assessment due to
samp'e panlc,pahng 102 lelted Eng“sh ProflClchY 2%
. Percentage of students who had
Number of substitute schools an Individualized Education Plan 7%
provided »]
Percentage of students exciuded
Number of substitute schools from the assessment due to
participating 0 Individuahized Equcation Pian status 4%

Total number of participating Number of students to be assessed 2,742

schools 102 Number of students assessed 2,558

For two schools 1n Arizona, assessments were conducted, but the materials were destroyed 1n shipping via the
LS. Postal Service. These schools were included 1n the counts of participating schools, both before and after
substitution.  However, in the weighted results, these schools were treated in the same manner as a
nonparticipaung school because no student responses were available for analysis and reporting,
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In each school, a random sample of students was selected to participate in the assessment.
As estimated by the sample, 6 percent of the eighth-grade public-school population was
classified as Limited English Proficient (LEP), while 7 percent had an Individualized
Education Plan (IEP). An IEP is a plan, written for a student who has been determined
to be eligible for special education, that typically sets forth goals and objectives for the
student and describes a program of activities and/or related services necessary to achieve the
goals and objectives.

Schools were permutted to exclude certain students frcm the assessment. To be excluded
from the assessment, a student had to be categorized as Limited English Proficient or had
to have an Individualized Education Plan and (‘n either case) be judged incapable of
participating in the assessment. The students who were excluded from the assessment
because thev were categorized as LEP or had an IEP represented 2 percen® and 4 percent
of the populatinn, respectively.

In total, 2,558 eighth-grade Anzona public-school students were assessed. The weighted
student participation rate was 93 percent. This means that the sample of students who

took part in the assessment was representauve of 93 percent of the eligible eighth-grade

public-school student population in Anzona.
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THE NATION’S
REPORT
CARD

PART ONE

How Proficient in Mathematics Are Eighth-Grade
Students in Arizona Public Schools?

The 1990 Trial State Assessment covered five mathematics content areas -- Numbers and
Operations; Measurcment; Geometry; Data Analysis, Statistics, and Probability; and
Algebra and Functions. Students’ overall performance in these content areas was
summarized on the NAEP mathematics scale, which ranges from () to 500.

This part of the report contains two chapters that describe the mathematics proficiency of
cighth-grade public-school students in Arizona. Chapter | compares the overall
r.:athematics performance of the students in Arizona to students in the West region and the
nation. It also presents the students’ average proficiency separately for the five mathematics
content arcas. Chapter 2 summarizes the siudents’ overall mathematics performance for
subpopulations defined by race/ethnicity, type of community, parents’ education level, and
gender, as well as their mathematics performance in the five content areas.

THE 1990 NAEP TRIAL STATE ASSESSMENT 17
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CHAPTER |

Students’ Mathematics Performance

As shown in Figure 2, the average proficiency of eighth-grade public-school students from
Arizona on the NAEP mathematics scale is 259. This proficiency is no different from that
of students across the nation (261).?

FIGURE 2 Average Eighth-Grade Public-School
Mathematics Proficiency

NAEP Mathematics Scale RPN e Average
CARD
0 200 225 250 275 300 500 =t Proficiency
e\ e\ pumas
m Arizona 258 (1.2
it West 261 ( 2.6)
" Nation 261 ( 14)

The standard errors are presented 1n parentheses. With about 95 percent certainty, the average mathematics
proficiency for each populaution of interest 1s within ¢ 2 standard errors of the estimated mean (95 percent
confidence interval, denoted by M=). If the confidence intervais for the populations do not overlap, there s a
statistically sigmificant difference between the populations.

2 Differences reported are statistically different at about the 95 percent certamnty level. This means that with
about 95 percent certamnty there 1s a real difference in the average mathemaucs proficiency between the two
populations of interest.

P
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LEVELS OF MATHEMATICS PROFICIENCY

Average proficiency on the NAEP scale provides a global view of eighth graders’
mathematics achievement; however, it does not reveal the specifics of what the students
know and can do in the subject. To describe the nature of students’ proficiency in greater
detail, NAEP used the results from the 1990 national assessments of fourth-, eighth-, and
twelfth-grade students to define the skills, knowledge, and understandings that characterize
four levels of mathematics performance -- levels 200, 250, 300, and 350 -- on the NAEP
scale.

To define the skills, knowledge, and understandings that characterize each proficiency level,
mathematics specialists studied the questions that were typically answered correctly by
most students at a particular level but answered incorrectly by a majority of students at the
neat lower level. They then summarized the kinds of abilities needed to answer each set
of questions. While defining proficiency levels below 200 and above 350 is theoretically
possible, so few students performed at the extreme ends of the scale that it was impractical
to define meaningful levels of mathematics proficiency beyond the four presented here.

Definitions of the four levels of mathematics proficiency are given in Figure 3. It is
important to note that the definitions of thesc levels are based solely on student
performance on the 1990 mathematics assessment. The levels are not judgmental standards
of what ought to be achieved at a particular grade. Figure 4 provides the percentages of
students at or above each of these proficiency levels. In Arizona, 98 percent of the eighth
graders, compared to 97 percent in the nation, appear to have acquired skills involving
simple additive reasoning and problem solving with whole numbers (level 200). However,
many fewer students in Anzona (10 percent) and 12 percent in the nation appear to have
acquired reasoning and problem-solving skills involving fractions, decimals, percents,
clementary geometric properties, and simple algebraic manipulations (level 300).

CONTENT AREA PERFORMANCE

As previously indicated, the questions comprising the Tral State Assessment covered five
content areas -- Numbers and Operations; Measurement; Geometry; Data Analysis,
Statistics, and Probability; and Algebra and Functions. Figure 5 provides the Arizona,
West region, and national results for each content area. Students in Arizona performed
comparably to student: in the nation in all of these five content areas.

ro
(9
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FIGURE3 | Levels of Mathematics Proficiency

LEVEL 200 Simple Additive Reasoning and Problem Solving with Whole
Numbers

Students at this ievel have some degres of understanding of simpie quantitative relationships invoiving
wiiole numbers. They can soive simple addition and subtraction probiems with and without regrouping.
Using a caiculator, they can &xtend these abilitias to muitiplication and division problems. These students
can igentity solutions to one-step word problems and select the graeatest four-digit number in a list,

In measurement, these students can read a ruler as well as common weight and graduated scales. They
also can make volume comparisons based on visualization and determine the valus of coins. In geometry,
these students can recognize simple figures. In data analysis, they are abie to read simpie bar graphs. in
the algebra dimension, these students can recognize transiations of word problems to numerical sentences
and extend simple pattern sequences.

LEVEL 250 Simple Multiplicative Reasoning and Two-Step Problem Solving

Students at this level have extended their understanding of quantitative reasoning with whole numbers from
additive to multipiicative settings. They can solve routin® one-step mulliplication and division probiems
Involving remainders and two-step addition and subtraction problems invoiving money. Using a calculator,
they can identify solutions to other slementary two-step word problems. In these basic problem-soiving
situations, they can :dentify missing or extraneous information and have some knowledge of when 1o use
computational estimation. They have a rudimentary understanding of such concepts as whoie number piace
vaiue, “even,” “factor,” and “muitiple.”

in measurement, these students can use a ruler to measure objects, convert units within a system when the
conversions require muitiphication, and recognize a numerical exprassion solving a measurement word
problem. In geometry, they demonstrate an imtial understanding of bas:c terms and properties, such as
paralielism and symmetry. In data analysis, they can compiete a bar graph, skeéich a circie graph, and use
informaticn from graphs to solve Simple probiems. They are beginning to understand the relationship
between proportion and probability. in aigebra, they are beginning to dea! informally with a variable
through numerical substitution In the @valuation of simple expressions.

oG
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FIGURE 3 Levels of Mathematics Proficiency
(continued) %

LEVEL 300 Reasoning and Problem Solving Involving Fractions, Decimals,
Parcents, Elementary Geometric Properties, and Simple Algebraic
Manipuiations

Students at this leve! are able to represent, interpret, and perform simpie operations with fractions and
decimai numbears. They are able to locate fractions and decimals on number lines, simplity fractions, and
recognize the equivalence between common fractions and decimals, including pictorial representations.
They can inlerpret the meaning of parcents iess than and greater than 100 and apply the concepts of
percentages to solve simple problems. These students demonstrate some evidence of us.ng mathematical
notation to interpret expressions, intluding those with exponents and negative integers.

In measurement, these students can find the perimeters and areas of rectangles, recognize relationships
among common units of measure, and use proportional relationships to solve routine probiems involving
similar triangles and scale drawings. In geometry, they have some mastery of the definitions and
properties of geometric figures and solids.

In data analysis, these students can caiculate averages, select and interpret data from tabular displays,
pictographs, ang line graphs, compute refative frequency distributions, and have a beginning understanding
of sample bias. In digebra, they can graph points in the Cartesian plane and perform simple algebraic
manipulations Such as simplifying an expression by coliecting like terms, identitying the solution to open
inear sentences and nequalities by substitution, and checking and graphing an interval representing a
compound inequality when it i1s described 1in words. They can determine and apply a rule for simple
wunctional relations and extend a numerical pattern,

LEVEL 350 Reasoning and Problem Solving Invoiving Geometric Relationships,
Algebraic Equations, and Beginning Statistics and Probability

Students at this level have extended their know!edge of number and algebraic understanding to include
scme properties of exponents. They can recognize scientific nolalion on a calculator and make the
transition between scientific notation and decimal notation. in measurement, they can apply therr
knowledge of area and perimeter of rectangles and triangies 1o solve problems. They can find the
circumierences of circles and the surface areas of solid figures. in geometry, they can apply the

Pythagorean theorem to solve problems nvol' ‘ndirect measuresment. These students aiso can «nply
thetr knowledge of the proparties of geometric fiyures to solve probiems, such as determining the siope o
a line.

[ Y

in data analysis, these students can compute means from frequency tabies and determune the probability
of a simple event. In algebra, they can identity an equation describing a hinear relation provided in & tabie
and solve literal equations and a system of two linear equations. They are deveioping an understanding
of linear functions and their graphs, as well as functional notation, including the composition of functions.
They can determine the nth term of a sequence and give counterexampies to disprove an aigebraic
generalization.

a7
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FIGURE 4

LEVEL 350

State
Region
Nation

LEVEL 300

State
Region
Nation

LEVEL 250
State
Region
Nation

LEVEL 200
State
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Nation
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The standard errors are presented 1in parentheses. With about 95 percent certamty, the value
for each population of interest is within ¢+ 2 standard errors of the estimated percentage (95
percent confidence interval, denoted by =f). 1If the confidence intervals for the populations
do not overlap, there is a staustically significant difference between the populations.
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FIGURES | Eighth-Grade Public-School Mathematics  CM'0
Content Area Performance %
. BRI PR Average
SR Proficlency
NUMBERS AND OPERATIONS
State ' =g o 284 ( 1.2)
Region O | 284( 26)
Nation s 1266 ( 1.4)
MEASUREMENT
State " ppunt : 257 ( 1.4)
Region P—— B 258/ 3.0
Nation g 258 ( 1.7)
GEOMETRY
State e 256 ( 1.1)
Region s mn 260 ( 2.6)
Nation —r—t 258 ( 1.4)
DATA ANALYSIS, STATISTICS, AND PROBABILITY
State i 258 ( 1.4)
Nation gy A 252( 18)
ALGEBRA AND FUNCTIONS
State et 258 ( 1.3)
Region P 259 ( 2.4)
Nation 3 260 ( 1.3)
b\, /\
0 200 225 250 275 300 500

Mathematics Subscale Proficiency

The standard errors are presented in parentheses. With about 95 percent certainty, the
average mathematics proficiency for each population of mterest 1s within : 2 standard
errors of the estimated mean (95 percent confidence interval, denoted by k). If the
confidence intervals for the populations do not overlap, there is a statistically significam
difference between the populations.
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CHAPTER 2

Mathematics Performance by Subpopulations

In addition to the overall state results, the 1990 Trial State Assessment included reporting
on the performance of various subgroups of the student population defined by
race/ethnicity, type of community, parents’ education level, and gender.

RACE/ETHNICITY

The Trial State Assessment resnults can be compared according to the different racial/ethnic
groups when the number of students in a racial/ethnic group is sufficient in size to be
reliably reported (at least 62 students). Average mathematics performance results for
White, Black, Hispanic, and American Indian students from Arizona are presented in
Figure 6.

As shown in Figure 6, White students demonstrated higher average mathematics
proficiency than did Black, Hispanic, or American Indian students.

Figure 7 presents mathematics performance by proficiency levels. The figure shows that a
greater percentage of White students than Black, Hispanic, or American Indian students
attained level 300.

30
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FIGURE 6 | Average Eighth-Grade Public-School
Mathematics Proficiency by Race/Ethnicity

NAEP Mathematics Scale .3‘.',‘“.,
0 200 225 250 275 300 500
e\ An
Arizona
) White
4 Black
e . Hispanic
- ' o American indian
West
g White
G —— Black
N Hispanic
American Indian B o K
Nation :
G White M {15)
- Black 23 { 28)
- Hispanic 2 { 29)
g American indian 248 { 53

The standard errors are presented in parentheses. With about 95 percent certainty, the average mathematics
proficiency for each population of interest is within + 2 standard errors of the estimated mean (95 percent
confidence interval, denoted by M=), If the confidence intervals for the populations do not overlap, therc is a
stalistically sigmficant difference between the populauons. ! Interpret with caution -- the nature of the sample
does not allow accurate determinalion of the variability of this estimated mean proficiency. *** Sample size is
insufficient 1o permut a reliable estimate (fewer than 62 students).
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Mathematics Proficiency by Race/Ethnicity
. N Percenta
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LEVEL 250
State

White gy 77 (1.5)
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Hispanic T e | 37 { 2.5)

Amer. Indian S 27 ( 3.6)
Region

White o 74 ( 3.3)
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Hispanic F—tm—y 83 (1.6)

Amer. indian —_—d 9 (BT
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Percentage at or Above Proficiency Levels

The standard errors are presented 1n parentheses. With about 95 percent certainly, the value
for each population of interest 1s within + 2 standard errors of the estimated percentage (95
percent confidence interval, denoted by ). If the confidence intervals for the populations
do not overlap, there is a staustically significant difference between the populations.
Proficiency leve] 350 is not presented in this figure because so few students attained that level.
! Interpret with caution -- the nature of the sample does not allow accurate determination
of the variability of this estimated mean proficiency. *** Sample size 1s insufficient to permit
a rehable estimate (fewer than 62 students),
32
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TYPE OF COMMUNITY

Figure 8 and Figure 9 present the mathematics proficiency results for eighth-grade students
attending public schools in Advantaged urban areas, disadvantaged urban areas, extreme
rural areas, and areas classified as “other”. (These are the “type of community” groups in
Arizona with student samples large enough to be reliably reperted.) The results indicate
that the average mathematics performance of the Arizona students attending schools in
advantaged urban areas was higher than that of students attending schools in disadvantaged
urban areas, extreme rural areas, or areas classified as “other”.

FIGURE 8 Average Eighth-Grade Public-School
Mathematics Proficiency by Type of

Community
™e
NAEP Mathematics Scale WEL Average
0 200 225 250 275 300 500 Proficisncy
o\ N\
Arizona
et Advantaged urban s { 19y
[ Disadvantaged urban M8 { 38)
[P Extreme rural M8 { 53
e Cther W {20
West
[ Advantaged urban R ()
N Disadvantaged urban 208 ( s8)
g Extreme rural 28 { 7.3
Py Othar 8 ( 38)
Nation
P Advantaged urban 21 { 28
[——— Disadvantaged urban 249 { 35y
— Extrame rurai 288 ( 4.9)
,,., Otner 261 ( 19)

The standard errors are presented in parentheses. With about 85 percent certainty, the average mathematics
proficiency for each population of interest 1s within + 2 standard errors of the estimated mean {95 percent
confidence interval, denoted by k). If the confidence intervals for the populations do not overlap, there 1s a
statistically significant difference between the populations. ! Interpret with caution -- the nature of the sample
does not allow accurate determination of the vaniability of this estimated mean proficiency.
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FIGURE 9
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The standard errors are presented in parentheses. With about 95 percent certainty, the value
for each population of interest 1s within » 2 standard errors of the estimated percentage (95
percent confidence interval, denoted by H=4). If the confidence intervals for the populations
do not overlap, there is a staustically sigmficant difference between the populations.
Proficiency level 350 is not presented in this figure because so few students attained that level.
! Interpret with caution -- the nature of the sample does not allow accurate determination
of the variability of this estimated measn proficiency.
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PARENTS' EDUCATION LEVEL

Previous NAEP findings have shown that students whose parents are better educated tend
to have higher mathematics proficiercy (see Figures 10 and 11). In Arizona, the average
mathematics proficiency of eighth-grade public-school students having at least one parent
who graduated from college was approximately 32 points higher than that of students who
reported that neither parent graduated from high school. As shown in Table 1 in the
Introduction, about the same percentage of students in Arizona (37 percent) and in the
nation (39 percent) had at least one parent who graduated from college. In comparison,
the percentage of students who reported that neither parent graduated from high school
was 9 percent for Arizona and 10 percert for the nation.

FIGURE 10 | Average Eighth-Grade Public-School
Mathematics Proficiency by Parents’ Education

NAEP Mathematics Scale .g%.‘,% Average
A
0 200 225 250 275 300 500 : Proficiency
- A
Arizona
[ HS non-graduate 20{ 1.9)
4 HS graduate 200 { 1.5)
o Some college 28 (1.7)
red College graduate 272 { 1.5)
West
P HS non-graduate 208 { 4.4)
-t HS graduate 250 ( 22)
[——— Some coilege 208 { 3.0)
Pt Coliege graduate 273 { 2.6)
‘ Nation
-t HS non-graduate 23{ 2.0)
et HS graduate 254 ( 1.5)
[ Some coilege 268 1.7)
el Coliege graduate 224 { 1.6)

The standard errors are presented in parentheses. With about 95 percent certainty, the average mathematics
proficiency for each population of interest 1s within s 2 standard errors of the estmated mean (95 percent
confidence interval, denoted by HH). If the confidence intervals for the populations do not overlap, there 1s a
statistically sigmficant difference between the populations.

THE 1990 NAEP TRIAL STATE ASSESSMENT 29



Arizona

THE NATION'S
REPORT reap
FIGURE 11 | Levels of Eighth-Grade Public-School CARD
Mathematics Proficiency by Parents’ Education
L ] Percentage
LEVEL 300 . i
State .
HS non-grad. 1(089)
HS graduate F"‘....‘ I 4 (1.1)
Some coilege [Py 1 (1.9)
College grad. g 18 (1.9)
Regioh ‘
HS non-grad. Bupmeeg 2 ( 2.3)
HS graduate  fgws 2 (1.3)
Some coilege [ S 1§ (28)
College grad. P e | 21 (35)
Nation . ‘ S
HS non-grad. [y 1 {0.8)
HS graduate ] pupeey § (1.5
Soms coliege ————ry 12 ( 1.4)
College grad. Pl 21 {(1.9)
LEVEL 250
State
HS non-grad. e 3 (36
HS graduate P ] 49 ( 3.5)
Some coliege (e evmang 72 ( 2.6)
Coliege grad. g 77 (2.0
Region
HS non-grad. fo— ’ 4 44 ( 6.8)
HS graduate S SRS 81 (4.4)
Some college  —— 78 (41)
Coilege grad. [P ) M (16)
Nation
HS non-grad. ror——————— 37 ( 4.6)
HS graduate [P 56 (27)
Some college S | 71 { 2.6)
Cnliegse grad. o | 78 ( 2.0)
LEVEL 200
State
HS non-grad. e am | &4 (1.8)
HS graduate 98 { 0.8}
Some coliege 9 { 0.6)
College grad. 0 (0.3)
Region
HS non-grad. 98 (32)
HS graduate 97 (1.8)
Some college 0 (07)
College grad. 8 (07)
Nation
HS non-grad. 96 ( 1.9)
HS graduate ~e] 97 (08)
Soma college 0 (0.7)
College grad. 8 (0.7)
0 20 40 60 80 100

Percentage at or Above Proficiency Levels

The standard errors are presented in parentheses. With abont 95 percent certanty, the value
for cach population of interest 1s within = 2 standard errors of the estimated percentage (95
percent confidence interval, denoted by H4). 1f the confidence intervals for the populations
do not overlap, there is a stauisucally significant difference between the populations.
Proficiency level 350 1s not presented in this figure because so few students attained that level.
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GENDER

As shown in Figure 12, eighth-grade males in Arizona had a higher average mathematics
proficiency than did eighth-grade females in Arizona. Compared to the national results,
females in Arizona performed lower than females across the country; males in Arizona
performed no differently from males across the country.

FIGURE 12 | Average Eighth-Grade Public-School
Mathematics Proficiency by Gender

NAEP Mathematics Scale "5':‘. Average
0 200 225 250 275 300 500 - Proficiency
— \
Arizona
e Male M8 { 1.4)
" Femaie 28 {12
Woest
Py Male N2 ( A5)
[ Femaie 2 (26)
Nation
oo Male M2 (18)
oo Female 20 { 1.3}

The standard errors are presented in parentheses. With about 95 percent certainty, the average mathematics
proficiency for each population of interest 1s within + 2 standard errors of the esumated mean (95 percent
confidence interval, denoted by k=#t). 1f the confidence intervals for the populations do not overlap, there is a
statistically significant difference between the populations.

As shown in Figure 13, there was no difference between the percentages of males and
females in Arizona who attained level 200. The percentage of females in Arizona who
attained level 200 was similar to the percentage of females in the nation who attained level
200. Also, the percentage of males in Anizona who attained level 200 was similar to the
percentage of males in the nation who attained level 200.

)
-1
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FIGURE 13

LEVEL 300

State Male
Female
Region Male
Female
Nation Male
Female

LEVEL 250

State Male
Femais
Region Male
Femaie
Nation Male
Female

LEVEL 200

State Male
Female
Region Male
Female
Nation Male
Female

32

Percentage at or Above Proficiency Levels

The standard errors are presented in parentheses. With about 95 percent certainty, the value
for each population of interest 1s within < 2 standard errors of the estimated percentage (95
percent confidence interval, denoted by k). If the confidence intervals for the populations
do not overlap, there 1s a staustically significant difference between the populatons.
Proficiency level 350 is not presented in this figure because so few students attaned that level.
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Levels of Eighth-Grade Public-School

Mathematics Proficiency by Gender %
Percentage
-t 12 (1.2)
e 8 (1.0
13 {31)
] 11 (2.2
o 14 (1.7)
g 10 ( 1.3)
| e | a4 ( 2.2)
| §8 ( 2.0)
[ VPSS I 85 (41)
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| e e | 64 ( 2.0)
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In addition, a greater percentage of males than females in Arizona attained level 300. The
percentage of females in Arizona who attained level 300 was similar to the percentage of
females in the nation who attained level 300. Also, the percentage of males in Arizona who
attained level 300 was similar to the percentage of males in the nation who attained level
300.

CONTENT AREA PERFORMANCE

Table 3 provides a summary of content arca performance by race/ethnicity, type of
community, parents’ education level, and gender.
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TABLE 3 Eighth-Grade Public-School Mathematics
Content Area Performance by Subpopulations

AVERAGE MATHEMATICS PROFICIENCY OF STUDENTS

Data Analysis
1980 NAEP TRIAL Numbers and A a and
STATE ASSESSMENT | Operations | Measursment | Geometry | Statisics. and | AT 12
Probability
Proficiency Proficiency Proficiency Proficiency Proficiency
TOTAL
State 264 ( 1.2) 257 ( 1.4) 256 { 1.1) 258 ( 14) 258 { 1.9)
Region 264 ( 2.6) 258 ( 3.0) 200 ( 2.6) 202( 36) 258 ( 24)
Nation 266 { 1.4) 258 ( 1.7) 256 ( 14) 262 { 1.8) 2060 { 1.3)
RACE/ETHNICITY
White
State 275 ( 1.2) 268 ( 1.6) 265 ( 1.2) 273 ( 14) 269 ( 1.2)
Region 271 ( 32) 267 ( 3.9) 287 { 3.0) 272 44) 267 { 2.8)
Nation 273 ( 1.6) 267 ( 2.0) 87 { 1.5) 272( 18) 288 { 1.4)
Biack
State 250 ( 3.7) 241 { 4.8) 248 ( 3.8) 238 { 4.5) 247 ( 33)
Region 250 ( 6.8) 240 (10.7} 243 5.7) 244 ( 87) 248 ( 7.4)
Nation 244 { 3.9) 227 ( 38) 234 ( 2.8) 231 ( 3.8) 237 ( 2.7)
Hispanic
State 243 { 1.4) 238 ( 2.0) 240 ( 1.5) 238 ( 1.7) 241 ( 1.9)
Region 248 { 3.5) 239 ( 4.2) 245 ( 4.4) 240 ( 4.7) 243 ( 4.0)
Nation 248 { 2.7) 238 ( 3.4) 243 ( 32) 239 ( 34) 243 ( 3.1)
American Indian
State 237 ( 1.9) 238 { 3.3) 241 ( 2.8) 223 ( 2.7 232 ( 2.4)
Reg'on -t ( GN) L 22 ] (223 *he e 2R ( ON) *Fe ( ‘e
Nation 249 ( 1.8) 247 ( 6.8) 243 ( 8.8) 242 ( 52) 242 ( 4.9)
TYPE OF COMMUNITY
Advantaged urban
State 279 ( 2.4) 276 { 3.8) 268 ( 2.0) 278 ( 2.1) 277, 2.2)
Region 284 { 3.6) 283 ( 2.7) 279 ( 8.9) 288 ( 4.1)! 279 ( 2.9)!
Nation 283 ( 3.2y 281 ( 3.2) ar7 (| 5.2) 285 ( 4.8) 277 ( 4.8)
Disadvantaged wrban
State 252 ( 34) 248 ( 3.9) 248 { 3.5) 247 ( A8) 245 ( 4.1)
Region 260 ( 5.4) 250 { 8.9} 256 ( 4.5) 255 ( 8.3} 254 ( 4.6)
Nation 2585 { 3.1} 242 { 4.9)! 248 ( 3.7} 247 { 4.6)1 247 { 3.2
Extreme rural
State 2438 { 5.8) 245 ( 4.5} 247 { 51 240 ( 7.5} 245 ( 6.4)
Region 254 ( 8.6) 254 ( 4.8}l 252 ( 9.4) 253 ( 8.8)! 251 { 8.5)!
Nation 258 ( 4.3)! 254 ( 4.2) 253 { 4.5)! 257 { 5.0)! 256 { 4.8)!
Other
State 264 ( 2.0) 256 ( 2.2) 256 ( 1.9) 256 ( 2.4) 258 ( 2.1)
Region 262 ( 3.5) 255 ( 4.2) 258 { 34) 258 ( 4.2) 258 ( 3.5)
Nation 266 [ 1.9) 257 ( 24) 259 ( 1.7) 261 ( 2.2) 281 ( 1.7)

The standard errors of the estimated stalistics appear in parentheses. 1t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within t 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the vanability of this estimated mean proficiency. *** Sample size 15 insufficient 1o permit a
reliable esumate (fewer than 62 students).
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TABLE 3 Eighth-Grade Public-School Mathematics
(continued) Content Area Performance by Subpopulations

AVERAGE MATHEMATICS PROFICIENCY OF STUDENT.

Data Analysis
1960 NAEP TRIAL Numbers and : | Algebra and
STATE ASSESSMENT | Operations | Measurement | Qsometry | SIBIRUCe, S|~ pinctions
Proficlency Proficiency Proficiency Proficlency Proficiency
TOTAL
State 264 ( 1.2) 257 ( 1.4) 256 ( 1.4) 258 { 1.4) 258 ( 1.9)
Region 264 { 2.6) 258 { 3.0) 260{ 286) 202 ( 3.8) 250 ( 24)
Nation 265 ( 1.4) 258 { 4.7) A58 4 4) o2 ( 1.8) 6L { 1.3)
PARENTS' EDUCATION
NS non-graduate
State 245 2.9) 234 { 34) 241 ( 2.9) 235( 2.8) 238 ( 3.8)
Region 248 { 4.2) 242 ( 62) 248 ( 4.9) 248 ( 8.2) 245 ( 5.4)
Nation 247 ( 2.4) 237 { 3.8) 242 ( 2.2) 240 ( 3.4) 242 { 3.0)
HS graduate
State 255 ( 1.7) 247 2.0) 248 ( 1.5) 248 ( 2.2) 250 ( 1.9)
Region 254 ( 2.5) 245 ( 3.0) 251 ( 3.6) 248 ( 32) 250 ( 2.4)
Nation 259 ( 1.8) 248 ( 21) 252 ( 1.6) 253 ( 22) 253 ( 2.0)
Some coliege
State 271 ( 2.0) 262 ( 2.3) 260 ( 2.0) 206 ( 2.4) 265 ( 2.0)
Region 272( 2.7) 268 { 5.3) 284 ( 3.9) 271 { 49) 264 { 3.2)
Nation 270 1.5) 284 ( 2.7) 262 ( 2.0) 269 ( 2.4) 283 ( 2.2)
College graduate
State 276 ( 1.6} 271 ( 19) 267 ( 1.5) 273 { 1.8} 274 ( 1.7)
Region 215 ( 2.7) 271 ({ 3.0 271 { 2.3) 276 { 4.3) 272 ( 2.8)
Nation 278 { 1.8) 272{ 2.0) 270 { 1.6) 276 ( 22) 273 { 1.7)
CENDER
Male
State 267 ( 1.5) 283( 1.5) 250 ( 1.8) 262 ( 1.8) 258 ( 1.6)
Region 264 ( 3.8) 263 ( 3.5) 261 { 3.4) 264 { 4.1) 260 ( 3.3)
Nation 266 ( 2.0) 262 ( 2.3) 260 { 1.7) 262 ( 2.1) 260 ( 1.6)
Female
State 262 { 1.3} 251 ( 1.7} 253 { 1.2) 254 { 1.5) 257 ( 1.4)
Region 263 ( 2.5) 252 ( 2.9) 258 ( 2.9) 260 { 4.0) 250 { 2.8)
Nation 286 ( 1.4) 253 ( 1.6) 258 ( 1.5) 281 (19 260 { 1.8)

The standard errors of the estimated statistics appear 1n parentheses, 1t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample.
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PART TWO

Finding a Context for Understanding Students’
Mathematics Proficiency

Information on students’ mathematics proficiency is valuable i and of itself, but it
becomes more useful for improving instruction and setting policy when supgplemented with
contextual information about schools,* - ;, and students.

To gather such information, the students participating in the 1990 Trial State Assessment,
their mathematics teachers, and the principals or other administrators in their schools were
asked to complete questionnaires on policies, instruction, and programs. Taken together,
the student, teacher, and school data help to descnibe some of the current practices and
emphases in mathematics education, illuminate some of the factors that appear to be
related to eighth-grade public-school students’ proficiency in the subject, and provide an
cducational context for understanding information cn student achievement. It is important
to note that the NALEP data cannot establish cause-and-effect links between various
contextual factors and students’ mathematics proficiency. However, the results do provide
information about important relationships between the contextual factors and proficiency.

The contextual information provided in Part Two of this report focuses on four major
areas: instructional content, instructional practices, teacher qualifications, and conditions
beyond school that facilitate leaming and instruction -- fundamental aspects of the
educational process in the country.
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Through the questionnaires administered to students, teachers, and principals, NAEP is
able to provide a broad picture of educational practices prevalent in American schools and
classrooms. In many instances, however, these findings contradict our perceptions of what
school is like or educational researchers’ suggestions about what strategies work best to help
students leam.

For example, rescarch has indicated new and more successful ways of teaching and learning,
incorporating more hands-on activities and student-centered learning techniques; however,
as described in Chapter 4, NAEP data indicate that classroom work is still dominated by
textbooks or worksheets. Also, it is widely recognized that home environment has an
enormous impact on future academic achievement. Yet, as shown in Chapters 3 and 7,
large proportions of students report having spent much more time each day watching
television than doing mathematics homework.

Part Two consists of five chapters. Chapter 3 discusses instructional content and its
relationship to students’ mathematics proficiency. Chapter 4 focuses on instructional
practices -- how instruction is delivered. Chapter S is devoted to calculator use. Chapter
6 provides information about teachers, and Chapter 7 examines students’ home support for
learning.
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CHAPTER 3

What Are Students Taught in Mathematics?

In response to the continuing swell of information about the poor mathematics
achievernent of American students, educators and policymakers have recommended
widespread reforms that arc changing the direction of mathematics education. Recent
reports have called for fundamental revisions in curriculum, a reexamination of tracking
practices, improved textbooks, better assessment, and an increase in the proportions of
students in high-school mathematics programs.? This chapter focuses on curricular and
instructional content issues in Arizona public schools and their relationship to students’
proficiency.

Table 4 provides a profile of the eighth-grade public schools’ policies and staffing. Some
of the salient results are as follows:

¢ More than half of the cighth-grade students in Arizona (64 percent) were
in public schools where mathematics was identified as a special priority.
'This compares to 63 percent for the nation.

* Curtis McKnught, et al., The Underachieving Curriculum. Assessing U.S. Schoo! Mathematics from an
International Perspective. A National Report on the Second international Mathematies Study (Champaign,
IL: Stipes Publishing “.ompany. 1987).

Lynn Steen, Id. Everybody Counts A Report to the Naiion on the Fumure of Mathematics Education
{(Washington, DC: National Academy Press, 1989).

u'f.\
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* In Arizona, 87 percent of the students could take an algebra cousse in
eighth grade for high school course placement or credit.

*  Many of the students in Arizona (84 percent) were taught mathematics by
teachers who teach only one subject.

* About three-quarters (71 percent) of the students in Arizona were typically

taught mathematics in a class that was grouped by mathematics ability.
Ability grouping was equally prevalent across the nation (63 percent).

TABLE 4 Mathematics Policies and Practices in Arizona
Eighth-Grade Public Schools

PERCENTAGE OF STUDENTS

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

Percentage Percentage Patceaniage
Percentage of eighth-grade students in pubiic
schools that identified mathematics as
receiving special emphasis in schooi-wide
goais and objectives, instruction, in-service
training, etc. 64 (| 3.9) 61( 8.6) 63 (59)

Percentage of eighth-grade public-schoo! students
who are offered a course in algebra for
high school course placement or credit 87 ( 3.1) 921{ 4.7) 78 { 4.6)

Percentage of eighth-grade students in public
schools who are taught by teachers who teach
only mathematics 84 ( 3.3) 98 ( 1.8) 91 ( 33)

Percentage of eighth-grade students in public
schools who are assigned to a mathematics
class by their abllity in mathematics 71 { 2.5} 64 ( 8.3) 83 ( 4.0)

Percentage of eighth-grade students 1n public
schools who receive four or more houwrs of
mathematics instrnuction per week 33 ( 3.8) 25({ 59) 30( 4.4)

The standard errors of the estimated stalistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within 2 standard errors

of the estimate for the sample.

La
9
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CURRICULUM COVERAGE

To place students’ mathematics proficiency in a curriculum-related context, it is necessary
to examine the extent to which eighth graders in Arizona are taking mathematics courses.
Based on their responses, shown in Table 5:

¢+ About the same percentage of students in Arizona were taking eighth-grade
mathematics (48 percent) as were taking a course in pre-algebra or algebra
(47 percent). Across the nation, 62 percent were taking eighth-grade
mathematics and 34 percent were taking a course in pre-algebra or algebra.

¢ Students in Arizona who were enrolled in pre-algebra or algebra courses
exhibited higher average mathematics proficiency than did those who were
in eighth-grade mathematics courses. This result is not unexpected since
it is assumed that students enrolled in pre-algebra and algebra courses may
be the more able students who have already mastered the general
eighth-grade mathematics curriculum.

TABLE 5 Students’ Reports on the Mathematics Class
They Are Taking

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
;__,.__ S e SEREERNY p
| What kind of mathematics class are you and and and
| taking this year? i Proficiency Proficiency Proficisncy
Eighth-grade mathematics 48 ( 15) 63 ( 2.7) 62( 2.1)
246 ( 1.3) 252 ( 2.4) 2561 { 1.4)
Pre-algebra 28 ( 1.5) 15( 2.7} 19( 1.9)
266 ( 1.8) 266 { 3.8) 272 ( 24)
Algebra 18 ( 1.3 17 ( 1.8) 15( 1.2)
289 ( 2.4) 209 ( 4.5) 296 ( 2.4)

The standard errors of the estmated statistics appear in parentheses. 1t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. The percentages may not total 100 percent because a small number of students
reported 1aking other mathematics courses.
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Further, from Table AS in the Data Appendix:*

e About the same pereentage of females (49 percent) and males (45 percent)
in Arizona were enrolled in pre-algebra or algebra courses.

» In Arizona, 52 percent of White students, 40 percent of Black students,
39 percent of Hispanic students, and 38 percent of American Indian
students were enrolled in pre-algebra or algebra courses.

o Similarly, 60 percent of students attending schools in advantaged urban
areas, 55 percent in schools in disadvantaged urban areas, 45 percent in
schools in extreme rural areas, and 44 percent in schools in areas classified
as “other”” were enrolled in pre-algebra or algebra courses.

MATHEMATICS HOMEWORK

To illuminate the relationship between homework and proficiency in mathematics, the
assessed students and their teachers were asked to report the amount of time the students
spent on mathematics homework cach day. Tables 6 and 7 report the teachers’ and
students’ responscs, respectively.

According 1o their teachers, the greatest percentage of eighth-grade students in public
schools in Arizona spent 30 minutes doing mathematics homework cach day; according to
the students, the greatest percentage spent 30 minutes doing mathematics homework each
day. Across the nation, according to their teachers, the largest percentage of students spent
cither 15 or 30 minutes doing mathematics homework each day, while students reported
spending either 15 or 30 minutes daily.

Further, as reported by their teachers (Table 6 and Table A6 in the Data Appendix):

¢ In Arizona, 3 percent of the students spent no time cach day on
mathematics homework, compared to 1 percent for the nation. Moreover,
§ percent of the students in Arizona and 4 percent of the students in the
nation spent an hour or more on mathematics homework each day.

* For every table in the body of the report that includes estimates of average proficiency, the IData Appendix
provides a corresponding table presenting the results for the four subpopulations -- race ethnucity, type of
community, parents’ education level, and gender.

oL
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¢ The results by race/ethnicity show that 6 percent of White students,
2 percent of Black students, 5 percent of Hispanic students, and 1 percent
of American Indian students spent an hour or more on mathematics
homework each day. In comparison, 2 percent of White students;
3 percent of Black students, 3 percent of Hispanic students, and 6 percent
of American Indian students spent no time doing mathematics homework.

* In addition, 10 percent of students attending schools in advantaged urban
areas, 15 percent in schools in disadvantaged urban areas, 0 percent in
schools in extreme rural areas, and 4 percent in schools in areas classified
as “other” spent an hour or more on mathematics homework daily. In
comparison, 1 percent of students attending schools in advantaged urban
areas, | percent in schools in disadvantaged urban areas, 4 percent in
schools in extreme rural areas, and 2 percent in schools in areas classified
as “other” spent no time doing mathematics homework.

TABLE 6 Teachers’ Reports on the Amount of Time
Students Spent on Mathematics Homework
Eackt Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT Arizona Wast Nation

on mathematics homework @ach day?

About how much time do students spend ], Porcentsge  Percentage Parcentage
i
T j

None 3(05) 1{0.3) 1{ 0.3}
L2 ( .ﬁ) roe ( M) L 2l ( ﬂ\t)
15 minutes 36 { 2.5) 42 ( 8.7) 43( 42)
253 ( 1.8) 258 ( 4.2} 256 ( 2.3)
0 minutes 46 { 2.6) 43( 6.2) 43 4.3)
261 { 1.7) 284 ( 4.7) 266 ( 2.6)
45 minutes 10 ( 1.5) 9( 2.3 10( 1.9)
A7 ( 37) 27G { 6.5) 272( 5.7)
An howr or more 5(08) 5(1.9) 4( 09
276 ( 4.8) - ) 278 ( 5ap

The standard errors of the estimaied statinlics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within t 2 standard errors
of the estimate for the sample. ! Interpretl with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 1s insufficient 1o permit 8
reliable estimatz (fewer than 62 students).

|
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TABLE 7 Students’ Reports on the Amount of Time They
Spent on Mathematics Homework Each Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1960 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
A__z______ R }
bout how much time do you usually | Percentage Percentage Parcentage
spend each day on mathematics and and and
homework? Proficiency Proficiency Proficlency
e
None 9(09) 12(17) 9(08)
257 ( 22) 254 ( 42) 251 ( 2.8)
15 minutes 24 0.8) 31( 4.5) 31(20)
280 ( 1.8) 283 ( 3.8) 284 ( 1.9)
30 minutes 32( 0.8) 28 ( 1.7) 32(12)
261 { 15) 281 ( 2.9) 283 ( 1.8)
45 minutes 17 ( 0.89) 15( 1.8) 18 ( 1.0)
261 ( 1.8) 267 ( 4.2) 266 ( 1.9)
An hour or more 18 { 1.0) 14 ( 1.7) 12( 1.4)
258 { 1.9) 264 { 4.3) 258 { 3.4)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is withuin ¢ 2 standard errors
of the estimate for the sample.

And, according to the students (Table 7 and Table A7 in the Data Appendix):

* In Anzona, relatively few of the students (9 percent) reported that they
spent no time each day on mathematics homework, compared to 9 percent
for the nation. Mortover, 18 percent of the students in Arizona and
12 percent of students in the nation spent an hour or more each day on
mathematics homework.

* The results by race/ethnicity show that 15 percent of White students,
23 percent of Black students, 20 percent of Hispanic students, and
25 percent of American Indian students spent an hour or more on
mathematics homework each day. In comparison, 9 percent of White
students, 6 percent of Black students, 9 percent of Hispanic students, and
10 percent of American Indian students spent no time doing mathematics
homework.

L I
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* In addition, 16 percent of students attending schools in advantaged urban
areas, 21 percent in schools in disadvantaged urban areas, 20 percent in
schools in extreme rural areas, and 18 percent in schools in areas classified
as “other” spent an hour or more on mathematics homework daily. In
comparison, 8 percent of students attending schools in advantaged urban
arcas, 8 percent in schools in disadvantaged urban areas, 7 percent in
schools in extreme rural areas, and 10 percent in schools in areas classified
as “other” spent :a0 time doing mathematics homework.

INSTRUCTIONAL EMPHASIS

According to the approach of the National Council of Teachers of Mathematics (NCTM),
students should be taught a broad range of mathematics topics, including number concepts,
computation, estimation, functions, algebra, statistics, probability, geometry, and
measurement.® Because the Tral State Assessment questions were designed to measure
students’ knowledge, skills, and understandings in these various content areas -- regardless
of the type of mathematics class in which they were enrolled -- the teachers of the assessed
students were asked a series of questions about the emphasis they planned to give specific
mathematics topics during the school year. Their responses provide an indication of the
students’ opportunity to leam the various topics covered in the assessment.

For cach of 10 topics, the teachers were asked whether they planned to place “heavy,”
“moderate,” or “little or no” emphasis on the topic. Each of the topics comresponded to
skills that were measured in one of the five mathematics content areas included in the Trial
State Assessment:

*  Numbers and Operations. Teachers were asked about emphasis placed on
five topics: whole number operations, common fractions, decimal
fractions, ratio or proportion, and percent.

*  Measurement. Teachers were asked about emphasis placed on one topic:
measusrement.

* Geometry. Teachers were asked about emphasis placed on one topic:
geometry.

* Data Analysis, Statistics, and Probability. Teachers were asked about
emphasis placed on two topics: tables and graphs, and probability and
statistics.

e Algebra and Functions. Teachers were asked about emphasis placed on
one topic: algebra and functions.

* National Council of Teachers of Mathematics, Currlfu,lum and Evaluation Standards for School Mathematics
{Reston, VA: National Counci] of Teachers of Mathe:natics, 1989).

S0
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The responses of the assessed students’ teachers to the topic emphasis questions for each
content area were combined to create a new variable. For each question in a particular
content area, a value of 3 was given to “heavy emphasis” responses, 2 to “moderate
emphasis” responses, and 1 to “little or no emphasis” responses. Each teacher’s responses
were then averaged over all questions related to the particular content area.

Table 8 provides the results for the exireme categories -- “heavy emphasis” and “little or
no emphasis” -- and the average student proficiency in each content area. For the emphasis
questions about numbers and operations, for example, the proficiency reported is the
average student performance in the Numbers and Operations content area.

Students whose teachers placed heavy instructional emphasis on Algebra and Functions
had higher proficiency in this content area than students whose teachers placed little or no
emphasis on Algebra and Functions. Students whose teachers placed heavy instructional
emphasis on Numbers and Operations and Measurement had lower proficiency in these
content areas than students whose teachers placed little or no ¢mphasis on the same areas.

4|
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TABLE 8 Teachers’ Reports on the Emphasis Given to
Specific Mathematics Content Areas

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
Teacher “emphasis™ categories by and ’ and ’ and ’
content areas Proficiency Proficiency Proficiency

Numbers and Operations

Heavy emphasis §52{ 3.3) 42(74) 49 { 3.8)
258( 19) 57 { 3.6) 200 ( 1.8)
Little or no emphasis 12( 1.8) 13( 21) 15( 2.1)
286 ( 4.3) 201 { 8.8) 287 ( 3.4)
Measursment
Heavy emphasis 10( 1.8) 11( 2.8) 17 (3.0
250 { 4.5) 251 ( 7.7 250 { 5.8)
Littie or no emphasis 43( 2.7) 38 ( 53) 33 ( 4.0)
268 ( 2.1) 215 ( 6.3) 272 { 4.0)
Geometry
Heavy emphasis 14 { 1.8) 24 ( 83) 28 { 3.8)
260 ( 3.7) 2680 ( 2.8) 2680 { 3.2)
Little or no emphasis 33( 23) 16 ( 4.5) 21{ 3.3)
256 ( 2.1) 277 (11.4)! 264 ( 5.4)
Data Analysis, Statistics, and Probabiiity
Heavy smphasis 7( 4.3) 14 ( 3.7) 14 ( 2.2)
252 { 39) 264 (10.6) 268 ( 4.3)
Littie or no emphasis 67 ( 3.9) 54 ( 6.3) 53 { 4.4}
257 { 1.8} 262 { 4.9) 261 { 2.9)
Algebra and Functions
Heavy emphasis 51(28) 43 { 5.6) 46 | 3.8)
271{ 2.0) 277 { 5.2) A75( 2.5)
Little or no emphasis 17( 1.9) 23(51) 20( 3.0)
234 ( 25) 243 ( 4.2) 243 ( 3.0

The standard errors of the estimated statistics appear 1n parentheses. [t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s withun + 2 standard errors
of the esumate for the sample. The percentages may not total 100 percent because the “Moderate emphasis™
category is not included. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency.

1
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SUMMARY

Although many types of mathematics leaming can take place outside of the school
canvironment, there are some topic areas that students are unlikely to study unless they are
covered in school. Thus, what students are taught in school becomes an important
determinant of their achievement.

The information on curriculum coverage, mathematics homework, and instructional
cmphasis has revealed the following:

*  More than half of the eighth-grade students in Arizona (64 percent) were
in public schools where mathematics was identified as a special priority.
This compares to 63 percent for the nation.

* In Arizona, 87 percent of the students could take an algebra course in
eighth grade for high-school course placement or credit.

* About the same percentage of students in Arnizona were taking eighth-grade
mathematics (48 percent) as were taking a course in pre-algebra or algebra
(47 percent). Across the nation, 62 percent were taking eighth-grade
mathematics and 34 percent were taking a course in pre-algebra or algebra.

* According to their teachers, the greatest percentage of eighth-grade students
in public schools in Arizona spent 30 minutes doing mathematics
homework each day; according to the students, most of them spent 30
minutes doing mathematics homework each day. Across the nation,
teachers reported that the largest percentage of students spent either 15 or
30 minutes doing mathematics homework each day, while students
reported either 15 or 30 minutes daily.

* In Arizona, relatively few of the students (9 percent) reported that they
spent no time each day on mathematics homework, compared t0 9 percent
for the nation. Moreover, 18 percent of the students in Arizona and
12 percent of students in the nation spent an hour or more each day on
mathematics homework.

* Students whose teachers placed heavy instructional emphasis on Algebra
and Functions had higher proficiency in this content arca than students
whose teachers placed little or no emphasis on Algebra and Functions.
Students whose teachers placed heavy instructional emphasis on Numbers
and Operations and Measurement had lower proficiency in these content
areas than students whose teachers placed little or no emphasis on the same
areas.

i |
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CHAPTER 4

How Is Mathematics Instruction Delivered?

Teachers facilitate learning through a variety of instructional practices. Because a particular
teaching method may not be equally effective with all types of students, selecting and
tailoring methods for students with different styles of leaming or for those who come from
different cultural backgrounds is an important aspect of teaching.®

An inspection of the availability and use of resources for mathematics education can
provide insight into how and what students are learning in mathematics. To provide
information about how instruction is delivered, students and teachers participating in the
Trial State Assessment were asked to report on the use of various teaching and leaming
activities in their mathematics classrooms.

AVAILABILITY OF RESOURCES

Teachers' use of resources is obviously constrained by the availability of those resources.
Thus, the assessed students’ teachers were asked to what extent they were able to obtain
all of the instructional matenals and other resources they needed.

® National Council of Teachers of Mathematics, Professional Standards for the Teaching of Mathematics
(Reston, VA: Nationa) Council of Teachers of Mathematics, 1991).

04
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From Table 9 and Table A9 in the Data Appendix:

 In Arizona, 17 percent of the eighth-grade studests had mathematics
teachers who reported getting all of the resources they needed, while
31 percent of the students were taught by teachers who got only some or
none of the resources they needed. Across the nation, these figures were

13 percent and 31 percent, respectively.

* In Arizona, § percent of students attending schools in advantaged urban
areas, 14 percent in schools in disadvantaged urban areas, 8 percent in
schools in extreme rural areas, and 20 percent in schools in areas classified
as “other” had mathematics teachers who got all the resources they needed.

* By comparison, in Arizona, 34 percent of students attending schools in
advantaged urban areas, 32 percent in schools in disadvantaged urban
areas, 18 percent in schools in extreme rural areas, and 29 percent in
schools in areas classified as “‘other” were in classrooms where only some
or no resources were available.

* Students whose teachers got all the resources they needed had mathematics
achievement levels similar to those whose teachers got only some or none
of the resources they needed.

TABLE 9 Teachers’ Reports on the Availability of
Resources

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

e !

| Which of the following statements is true |

| about how well supplied you are by your 5 Perceniage Percentage Parcentage
[ school system with the instructional | and and and

| materials and other resources you need ‘ Proficiency Proficlency Proficiency
[ i
L J

to teach your class?

i get all the resources | neea. 17 ( 2.6) 15( 5.2) 13( 24)
284 ( 2.4) 281 ( 5.9) 265 ( 4.2)
i got most of the resowr “es | need. 53(28) 82( 38 56( 40)
281 { 1.7) 206 4.1) 285 ( 2.0)
| get some or none of the rasources | need, 31{ 28) 23( 8.1) 31 { 42)
257 ( 2.9) 257 { 3.7} 261 ( 2.9)

The standard errors of the estimated statistics appear in parentheses. 11 can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variablity of this estimated mean proficiency.

1
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PATTERNS IN CLASSROOM INSTRUCTION

Research in education and cognitive psychology has yielded many insights into the types
of instructional activities that facilitate students’ mathematics learning. Increasing the use
of “hands-on” examples with concrete maternals and placing problems in real-world
contexts 1o help children construct useful meanings for mathematical concepts are among
the recommended approaches.” Students’ responses to a series of questions on their
mathematics instruction provide an indication of the extent to which teachers are making
use of the types of student-centered activities suggested by researchers. Table 10 presents
data on patterns of classroom practice and Table 11 provides information on matenials used
for classroom instruction by the mathematics teachiers of the assessed students.

According to their teachers:

* More than half of the students in Arzona (61 percent) worked
mathematics problems in small groups at least once a week; relatively few
never worked matiematics problems in small groups (8 percent).

* The largest percentage of the students (63 percent) used objects like rulers,
counting blocks, or geometric shapes less than once a week; some never
used such objects (17 percent)

* In Anzona, 72 percent of the students were ascigned problems from a
mathematics textbook almost every day; S percent worked textbook
problems about once a week or less.

* Less than half of the students (32 percent) did problems from worksheets
at least several times a week; less than half did worksheet problems less
than weekly (36 percent).

? Thomas Romberg, “A Common Curriculum for Mathematics,” Individual Differences and the Common
Curricutum  Elghty-second Yearbook of the National Society for the Study of Education (Chicago, IL:
University of Chicago Press, 1983).

0b
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TABLE 10 Teachers’ Reports on Patterns of Mathematics

Instruction
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1960 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
About how oiten do students work ] and s and . and
problems in small groups? ; Proficiency Proficiency Proficiency
At least once a week 81 ( 2.8) 57 { 8.9) 50( 4.4)
257 ( 1.8) 262 { 420 200 ( 2.2)
Less than once a week 31( 2.6) (76 43( 4.1)
284 ( 1.9) 208 { 4.5) 264 ( 2.3)
Never 8(1.2) 3{) 8(20)
264 ( 3.3) w{) 277 ( 5.4)
About how oftsn do students use objects Percentage Percentage Percentage
{ Iike rulers, counting blocks, or gsometric and and and
| solids? Proficiency Proficiency Proficiency
L _ D _
At lsast once a week 21( 2.8) 34 ( 8.2) 22(37)
256 ( 2.4) 256 ( 4.9) 254 ( 3.2)
Less than oihce a week 83( 3.1) 57 ( 6.4) 89 ( 3.9)
259 ( 1.7) 265 ( 4.0) 263 ( 1.9)
Never 17 ( 2.3) 8 (3.0 9( 2.8)
288 ( 3.4) ) 282 ( 5.9

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within * 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency. *** Sample size 1s nsufficient to permit a
rehiable estimate (fewer than 62 students),

a7
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TABLE 11 Teachers’ Reports on Materials for
Mathematics Instruction

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT Arizona Wes!t Nation
About how oftan do students do probisms and S and g and .
from textbooks? Proficiency Proficiency Proficiency

Almost svery day 12( 25) §5( 8.0) 82 ( 34)

282 ( 1.5} 270( 3.3) 87 ( 1.8}

Several times a week 23( 2.3) 36 (59 31 { 31)

257 ( 2.4) 258 ( 5.2) 254 ( 29)

ADOUL ONCO 2 week Oor less 5(13) 9{ 49) 7(148)
238 { 4.8) e 200 ( 5.1)
{ About how often d; Diems Percentage Percentage Percentage

stugents do probiems

—= ‘ Proficiency Proficiency Proficiency

Al loast several times a week 2(32) 25(52) 34 ( 34)
253 ( 1.9) 258 { 4.3) 258 ( 2.3)

About once 3 week 32{25) 34( 4.8 33 ( 34)
258 { 2.3) 258 ( 4.1) 260 { 2.3)

Less than weekly 36 ( 2.8) 41 ( 5.8) 32 ( 3.8)
266 ( 2.2) 274 ( 4.2) 274 { 2.7)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty thal, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 15 mnsufficient to permnt a
reliable estimate (fewer than 62 students).

The next section presents the students’ responses to a corresponding set of questions, as
well as the relationship of thei- responses to their mathematics proficiency. It also
compares the responses of the students to those of their teachers.
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COLLABORATING IN SMALL GROUPS

In Arizona, 42 percent of the students reported never working mathematics problems in
small groups (see Table 12); 33 percent of the students worked mathematics problems in
small groups at least once a week.

TABLE 12 Students’ Reports on the Frequency of Small

Group Work
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1980 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

e p p
How often do you work in small groups‘j and and and
in your mathematics class?

i
i
- ]

At laast once a week 3(1.9) 35 ( 4.8) 28 ( 2.5)
256 { 2.1) 258 ( 42) 258 ( 2.7)
Less than once a week 26( 1.1) 29 ( 2.8) 28 ( 1.4)
2684 { 1.8) 271 ( 3.4) 287 { 2.0)
Never 42 ( 1.3) 35( 48) 44 ( 2.8)
281 ( 1.8) 258 ( 2.0) 2681 ( 1.6)

The standard errors of the estimated statistics appear in parentheses. [t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample,

Fxamining the subpopulations (Table A12 in the Data Appendix):

* In Arizona, 25 percent of students attending schools in advantaged urban
arcas, 23 percent in schools in disadvantaged urban areas, 25 percent in
schools in extreme rural areas, and 38 percent in schools in areas classified
as “other” worked in small groups at least once a week.

e Further, 29 percent of White students, 27 percent of Black students,
40 percent of Hispanic students, and 41 percent of American Indian
students worked mathematics problems in small groups at least once a
week.

*  Females were as likely as males to work mathematics problems in small
groups at least once a week (34 percent and 31 percent, respectively).
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USING MATHEMATICAL OBJECTS

Students were asked to report on the frequency with which they used mathematical objects
such as rulers, counting blocks, or geometric solids. Table 13 below and Table A13 in the

Data Appendix summarize these data:

e About half of the students in Anzona (53 percent) never used
mathematical objects; 21 percent used these objects at least once a week.

*  Mathematical objects were used at least once a week by 17 percent of
students attending schools in advantaged urban areas, 27 percent in schools
in disadvantaged urban areas, 31 percent in schools in extreme rural areas,
and 21 percent in schools in areas classified as “other”.

¢ Males were more likely than females to use mathematical objects in their
mathematics classes at least once a week (24 percent and 18 percent,

respectively).

* In addition, 19 percent of White students, 23 percent of Black students,
24 percent of Hispanic students, and 29 percent of American Indian
students used mathematical objects at least once a week.

TABLE 13 Students’ Reports on the Use of Mathematics

Objects

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT

Ari. na Wast Nation

OO -y

| How often do you work with objects like
rulars, counting blocks, or geometric
i solds n your mathematics class? f

Lo A . . e e

At least once a week
{ess than once a week

Never

Percentage Percentage Parcentage

21{1.4) 36 { 3.5) 28 { 1.8)
254 ( 1.8) 280 { 4.0) 258 { 2.6)
25( 1.2) 8 ( 1.8) 31 (12)
264 { 1.9) 8|8 ( 27) 269 ( 1.5)
53(1.7) 36 ( 3.3) 41 ( 22)
260 { 1.3} 2568 ( 2.8) 259 ( 1.8)

“he standard errors of the esumated stalistics appear in parentheses. Il can be said with about 95 percent
certamty that, for each population of interest, the value for the entire population 1s within + 2 standard errors

of the estimate for the sample.
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MATERIALS FOR MATHEMATICS INSTRUCTION

The percentages of eighth-grade public-school students in Arizona who frequently worked
mathematics problems from textbooks (Table 14) or worksheets (Table 15) indicate that
these materials play a major role in mathematics teaching and learming. Regarding the
frequency of textbook usage (Table 14 and Table A14 in the Data Appendix):

s About three-quarters of the students in Anzona (79 percent) worked
mathematics problems from textbooks almost every day, compared to
74 percent of the students in the nation.

¢ Textbooks were used almost every day by 92 percent of students attending
schools in advantaged urban areas, 72 percent in schools in disadvantaged
urban areas, 76 percent in schools in extreme rural areas, and 79 percent
in schools in areas classified as “other”

TABLE 14 Students’ Reports on the Frequency of
Mathematics Textbook Use

PERCENTAGE CF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1800 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

—— —

}} How often do you do mathematics p-mm m m
I and and and
| Proficiency Proficiency Proficiency

probiems from textbooks in your
mathematics ciass?

e e e mt ey e e e e —

Almost every day 79( 1.4) 71 ( 3.5) 74 ( 1.9)
264 { 1.1) 287 { 2.4) 267 ( 1.2)
Several times a2 weak 13({ 0.7} 15( 1.5) 14 ( 0.8)
247 { 1.8} 251 ( 2.4) 252 (1.7)
About once a week or iess 8{(11) 14 ( 3.1) 12( 1.8)
241 ( 2.8) 242 (11.2) 242 ( 4.5)

The standard errors of the estimated statistics appear in parentheses. [t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determinatios, of the variability of this estimated mean proficiency.
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And, for the frequency of workshect usage (Table 15 and Table AlS in the Data
Appendix):

* Less than half of the students in Arizona (31 percent) used worksheets at
least several times a week, compared to 38 percent in the nation.

*  Worksheets were used at least several times a week by 17 percent of
students attending schools in advantaged urban areas, 34 percent in schools
in disadvantaged urban areas, 37 percent in schools in extreme rural areas,
and 32 percent in schools in areas classified as “other”.

TABLE 15 Students’ Reports on the Frequency of
Mathematics Worksheet Use

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STA(E ASSESSMENT Arizona West Nation
How often do you do0 mathematcs Percentage Percentage Percentage
problems on worksheets in your | and and s
mathematics class? | Proficiency Proficiency Proficiency

At [east several times a week 31({19) 35( 4.0 38 ( 2.4)

250( 1.8) 250 ( 4.2) 253 ( 2.2)

About once a week 29(12) 23( 26) 25( 1.2)

259 ( 1.5) 262 { 2.1) 261 ( 1.4)
Less than weekiy 40 ( 1.5) 41 ( 4.1) 37 { 2.5)
267 ( 1.8) 270 ( 3.4) 272 ( 1.9)

The standard errors of the estimated stalistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within t+ 2 standard errors
of the estimate for the sample.

Table 16 compares students’ and teachers’ responses to questions about the patterns of
classroom isstruction and matenals for mathematics instruction.
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TABLE 16 Comparison of Students’ and Teachers’ Reports
on Patterns of and Materials for Mathematics

Instruction
PERCENTAGE OF STUDENTS
1680 NAEP TRIAL STATE
ASSESSMENT Arizona Wast Nation
instruction Students Teachers Studenis Teachers Studenis Teachers
Parcentage of students who
work mathematics problems in
small groups
At isast once a week W(19) 61(28) 35(48) 57(89) 28{ 25 50(44)
Less than once a week W(11) 31(26) 29(28) 39(768 28{14) 43( 44)
Never 42 ( 1.8) 8(12) 36( 4.8) 3{22) 420 8( 20
of students who
use objects ke niers, counting
biccks, or geometric solids
At isast once a week A1 (14) 21{28) 36{35 34(82 28{18) 22(3mn
Less than once a week a35(12) 63{31) 28(18) §7(64) 31(12) 698{ 39
Never 53(17) 17(23) 38( 33) 8(30) 41(22 8(286)
e e —
Mater:afs for mathamatics | Percantage Perceniage Parcentage
Instruction Studenis Teachers Studenis Teachers Siudents Teachers
Percentage of students who
us® a mathematics textbook
Almost every day 78(14) 72(25) 71{35) 55(80) T4(18) 62( 34)
Several times a week 13(07) 23(23) 15{ 15) 36(51) 14( 08 31(31)
About once a week or less 8(19) 5{13) 14( 31 8( 48) 42( 1.8) 7(18)
Percentage of students who
use a mathematics workshest
At least several times a waek 1{(18) 32{32) 35(40) 25(52) 38(24) 3438
About once a week 20(12) 32{25) 23(28) 34( 48 25(12) 233( 34
Less than weekly 40(15) 36(28) 41(41) 41(56) 237(25 32{36)

The standard errors of the estimated stalistics appear in parentheses. 1t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample.
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SUMMARY

Because classroom instructional time is typically limited, teachers reed to make the best
possible use of what is known about effective instructional delivery practices and resources.
It appears that mathematics textbooks and worksheets continue to play a major role in
mathematics teaching. Although there is some evidence that other instructional resources
and practices are emerging, they are not yet commonplace.

According to the students’ mathematics teachers:

¢ More than half of the students in Arizona (61 percent) workerd
mathematics problems in small groups at least once a week; relatively few
never worked in small groups (8 percent).

¢ The largest percentage of the students (63 percent) used objects like rulers,
counting blocks, or geometric shapes less than once a week, and some
never used such objects (17 percent).

¢ In Arizona, 72 percent of the students were assigned problems from a
mathematics textbook almost every day; 5 percent worked textbook
problems about once a week or less.

o less than half of the students (32 percent) did problems from worksheets
at least several times a weuk; less than half did worksheet problems less
than weckly (36 percent).

And, according to the students:

¢ In Arizona, 42 percent of the students never worked mathematics
problems in small groups; 33 percent of the students worked mathematics
problems in small groups at least once a week.

e About half of the students in Arzona (53 percent) never used
mathematical objects; 21 percent used these objects at least once a week.

e About three-quarters of the students in Arizona (79 percent) worked
mathematics problems from textbooks almost every day, compared to
74 percent of students in the nation.

* less than half of the students in Arizona (31 percent) used workshects at
least several times a week, compared to 38 percent in the nation.
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CHAPTER §

How Are Calculators Used?

Although computation skills are vital, calculators -- and, to a lesser extent, computers --
have drastically changed the methods that can be used to perform calculations. Calculators
are important tools for mathematics and students need to be able to use them wisely. The
National Council of Teachers of Mathematics and many other educators believe that
mathematics teachers should help students become proficient in the use of calculators to
free them from time-consuming computations and to permit them to focus on more
challenging tasks.® The increasing availability of affordable calculators should make it
more likely and attractive for students and schools to acquire and use these devices.

Given the prevalence and potential importance of calculators, part of the Trial State
Assessment focused on attitudes toward and uses of calculators. Teachers were asked to
report the extent to which they encouraged or permitted calculator use for various activitics
in mathematics class and students were asked about the availability and use of calculators.

® National Assessment of Educational Progress, Mathematics Objectives 1990 Assessmeni (Princeton, NJ:
Educational Tesung Service, 1988).

National Council of Teachers of Mathematics, Curricufum and Evaluiion Standards for Schoo! Mathemalics
{(Reston, VA: Nauonal Council of Teachers of Mathematics, 1989),

Hore
Lu
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Table 17 provides a profile of Arizona eighth-grade public schools’ policies with regard 1o
calculator use:

* In comparison to 33 percent across the nation, 22 percent of the students
in Arizona had teachers who allowed calculators to be used for tests.

* About the same percentage of students in Arizona and in the nation had
teachers who permitted unrestricted use of calculators (17 percent and

18 percent, respectively).

TABLE 17 Teachers’ Reports of Arizona Policies on
Calculator Use

PERCENTAGE OF STUDENTS

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

Percentage  Percentage  Percentage

Percentage of eighth-grade studants in public
schoois whose teachers permit the unrestricted
use of calculators 17 { 2.3) 20( 4.9) 18 ( 3.4)

Percentage of sighth-grade students in public
schools whose teachers permit the use of
calculators for tests 22 ( 238) 48 { B.8) 33{ 4.5)

Percentage of eighth-grade students in public
schools whose teachers report that students
have access to caiculators owned by the school 80{ 3.2} 72( 7.4) 56 ( 4.6)

The standard errors of the estimated staustics appear in parentheses. It can be said with about 95 percent
cerlainty that, for each population of interest. the value for the enure population is within * 2 standard errors
of the estimate {or the sample.

THE 1690 NAEP TRIAL STATE ASSESSMENT 61




Arizona

THE AVAILABILITY OF CALCULATORS

In Arizona, most students or their families (97 percent) owned calculators (Table 18);
however, fewer students (44 percent) had teachers who explained the use of calculators to
them. From Table A18 in the Data Appendix:

* In Anzona, 38 percent of White students, 49 percent of Black students,
52 percent of Hispanic students, and 61 percent of American Indian
students had teachers who explained how to use them.

* Females were as likely as males to have the use of calculators explained to
them (42 percant and 46 percent, respectively).

TABLE 18 Students’ Reports on Whether They Own a
Calculator and Whether Their Teacher Explains
How To Use One

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL STATE ASSESSMENT West Nation

! Do you or your famity own a calculator? ]}

e e e i n e e —

Arizona
ch::mmm
Proficiency

Yes 87 ( 0.4) 96 ( 0.6) 97 ( 04)
260 ( 1.1) 283 ( 2.6) 263 ( 1.3)
No 3{ 04) 4( 0.6) 3({04)
241 ( 3.0) () 234 ( 33)
| Does your mathematics teacher expiain . Percentage Percentage Percantage
| how lo use a calculator for mathematics and and and
CPOETT ]| ol Proficlency  Proficiency
Yes 44 ( 1.8) 59 24) 48 ( 2.3)
255 (1.7) 260 ( 2.7) 258 ( 1.7)
No 56 ( 1.8) 41 ( 3.4) §1(23)
264 { 1.2) 285 ( 3.0) 286 ( 1.5)

The standard errors of the estimated stauistics appear in parentheses. It can be said with about 95 percent
ceriainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample. *** Sample size 1s insufficient to permit a rehable esuimate (fewer than 62
students).

h7
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THE USE OF CALCULATORS

As previously noted, calculators can free students from tedious computations and -allow
them to concentrate instead on problem solving and other important skills and content.
As part of the Trial State Assesss» students were asked how frequently (never,
sometimes, almost always) they usc. calculators for working problems in class, doing
prblems at home, and taking quizzes or tests. As reported in Table 19:

* In Arizona, 27 percent of the students never used a calculator to work
problems in class, while 46 percent almost always did.

* Some of the students (18 percent) never used a calculator to work
problems at home, compared to 29 percent who almost always used one.

*  Less than half of the students (37 percent) never used a calculator to take
quizzes or tests, while 23 percent almost always did.

TABLE 19 Students’ Reports on the Use of a Calculator
for Problem Solving or Tests

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1980 NAEP TRIAL STATE ASSESSMENT Arizoha West Nation

H h Percentage Percentage
ow often do you use @ calculator for the and and and
following tasks? Proficiency Proficiency Proficiency
Working prodlems in class
Almost always 45 ( 1.0 53 (21) 48 { 1.5)
252 { 1.3) 255 { 2.5) 254 | 1.5)
Never 27¢{1.2) 14 ( 2.4) 23( 1.9
274 | 1.5) 205 ( 3.0 272 ( 1.4)
Doing problsms at home
Aimost aiways 28 ( 1.2) 200+ 30{ 1.3)
280 { 1.5) 283 { ..3) 264 { 1.8)
Never 18 { 0.9) 19 ( 1.5) 18 ( 0.9)
268 { 2.0) 258 ( 3.7) 263 ( 1.8)
Taking quizzes or tesis
Almost aiways 23{ 1.1 25( 1.8) 27 ( 1.4)
250¢ 1.7) 258 { 3.9) 253 ( 24)
Never 37(13) 22 ( 3.0) 30 ( 2.0
273 ( 1.) 270 ( 3.3) 274 { 1.3)

The standard errors of the estimated staustics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within = 2 standard errors
of the estimate for the sample. The percentages may not total 100 percent because the “Sometimes” category
is not included.

(8
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WHEN TO USE A CALCULATOR

Part of the Tral State Assessment was designed to investigate whether students know when
the use of a calculator is helpful and when it is not. There were seven sections of
mathematics questions in the assessment; however, each student took only three of those
sections. For two of the seven sections, students were given calculators to use. The test
administrator provided the students with instructions and practice on how to use a
calculator prior to the assessment. During the assessment, students were allowed to choose
whether or not to use a calculator for each item in the calculator sections, and they were
asked to indicate in their test booklets whether they did or did not use a calculator for each
item.

Certain items in the calculator sections were defined as “calculator-active” items -- that is,
items that required the student to use the calculator to determine the correct response.
Certain other items were defined as “calculator-inactive” items -- items whose solution
neither required nor suggested the use of a calculator. The remainder of the items were
“calculator-peutral” itenss, for which the solution to the question did not require the use
of a calculator.

In total, there were cight calculator-active items, 13 calculator-neutral items, and 17
calculator-inactive items across the two sections. However, because of the sampling
methodology used as part of the Trial State Assessment, not every student took both
sections. Some took both sections, some took only one section, and some took neither.

To examine the characteristics of students who generally knew when the use of the
calculator was helpful and those who did not, the students who responded to one or both
of the calculator sections  cre categorized into two groups:

* High -- students who used the calculator appropriately (i.e., used it for the
calculator-active items and did not use it for the calculator-inactive items)
at least 85 percent of the time and indicated that they had used the
calculator for at least half of the calculator-active items they were presented.

o  Other -- students who did not use the calculator appropriately at least 85
percent of the time or indicated that they had used the calculator for less
than half of the calculator-active items they were presented.
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The data presented in Table 20 and Table A20 in the Data Appendix are highlighted below:

* A smaller percentage of students in Arizona were in the High group than
were in the Other group.

* A smaller percentage of males than females were in the High group.

* In addition, 49 percent of White students, 32 percent of Black students,
38 percent of Hispanic students, and 34 percent of American Indian
students were in the High group.

TABLE 20 | Students’ Knowledge of Using Calculators

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

{‘ “Calculator-use”™ group ! and ’ and ’ and e,

\ e e Proficlency Proficiency Proficiency

High 44 (12 38 ( 2.6) 42 ( 1.3)
268 ( 1.4) 713 ( 2.7) 272 ( 1.6)

Other 56(12) 62 ( 28) 58 ( 1.3)
253 ( 1.4) 253 ( 2.8) 255 ( 1.5)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample.

~1
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SUMMARY

Given the prevalence cf inexpensive calculators, it may no longer be necessary or useful to
devote large portions of instructional time to teaching students how to perform routine
calculations by hand. Using calculators to replace this time-consuming process would
create more instructional time for other mathematical skill topics, such as problem solving,
to be emphasized.

The data related to calculators and their use show that:

* In comparison to 33 percent across the nation, 22 percent of the students
in Arizona had teachers who allowed calculators to be used for tests.

* About the same percentage of students in Arizona and in the nation had
teachers who permitted unrestricted use of calculators (17 percent and

18 percent, respectively).

* In Arizona, most students or their families (97 percent) owned calculators;
however, fewer students (44 percent) had teachers who explained the use
of calculators to them.

¢ In Arizona, 27 percent of the students never used a calculator to work
problems in class, while 46 percent almo.t always did.

e Some of the students (18 percent) never used a caiculator to work
problems at home, compared to 29 percent who almost always used one.

¢ Less than half of the students (37 percent) never used a calculator to take
quizzes or tests, while 23 percent almost always did.
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CHAPTER 6

Who Is Teaching Eighth-Grade Mathematics?

In recent years, accountability for educational outcomes has become an issue of increasing
importance to federal, state, and local governments. As part of their effort to improve the
educational process, policymakers have reexamined existing methods of educating and
certifying teachers.” Many states have begun to raise teacher certification standards and
strengthen teacher training programs. As shown in Table 21:

* In Arizona, 45 percent of the students were being taught by mathematics
teachers who reported having at least a master’s or education specialist's
degree. This compares to 44 percent for students across the nation.

* About three-quarters of the students (73 percent) had mathematics
teachers who had the highest level of teaching certification available. This
is similar to the figure for the nation, where 66 percent of the students were
taught by mathematics teachers who were certified at the highest level
available in their states.

* less than half of the students (41 percent) had mathematics teachers who
had a mathematics (middle school or secondary) teaching certificate. This
compares to 84 percent for the nation.

# Nauenal Council of Teachers of Mathematics, Professional Standards for the Teaching of Mathemalics
{Reston, VA: National Council of Teachers of Mathematics, 1991),

-
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TABLE 21 Profile of Eighth-Grade Public-School
Mathematics Teachers

PERCENTAGE OF STUDENTS

1960 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
Parcentage Percentage Percentage

Percentage of students whose mathematics teachers

reported having the following degrees
Bachelor's degree 55 ( 2.8) 88 ( 5.2) 56 (4.2)
Master's or specialist’s degree 44 ( 2.8) 32(52) 42(42)
Doctorate or professional degree 1{04) 0{ 0.0 2(14)

Percentage of students whose mathematics teachers have

the foliowing types of taaching certificates that are

recognized by Arizona
No regular certification 4{1.0) 8(24) 4(12)
Reguiar certification but less than the highest available 23{ 28) 20{ 3.3) 20 [ 4.3)
Highest cartification available (permanent or long-term) 73( 27 74 { 3.3) 86 { 4.3)

Percentage of students whose mathematics teachers have

the following types of teaching certificates that are

recognized by Arizona
Mathematics (middie school or secondary) 41 ( 2.6) 88 ({ 3.0) 84 ( 2.2)
Education {slementary or middie schooi) 52( 3.0) 9{ 28) 12 ( 2.8}
Other 8{19) 2(1.3) 4{1.5)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is withun + 2 standard errors
of the esumate for the sample.

EDUCATIONAL BACKGROUND

Although mathematics teachers are held responsible for providing high-quality instruction
to their students, there is a concern that many teachers have had limited exposure to
content and concepts in the subject area. Accordingly, the Trial State Assessment gathered
details on the teachers’ educational backgrounds -- more specifically, their undergraduate
and graduate majors and their in-service training,
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Teachers’ responses to questions concemning their undergraduaie and graduate fields of
study (Table 22) show that:

* In Arizona, 15 percent of the eighth-grade public-school students were
being taught mathematics by teachers who had an undergraduate major in
mathematics. In comparison, 43 percent of the students across the nation
had mathematics teachers with the same major.

* Relatively few of the eighth-grade public-school students in Arizona
(6 percent) were taught mathematics by teachers who had a graduate major
in mathematics. Across the nation, 22 percent of the students were taught
by teachers who majored in mathematics in graduate school.

TABLE 22 Teachers’ Reports on Their Undergraduate and
Graduate Fields of Study

PERCENTAGE OF STUDENTS

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

ior?
1 What was your undergraduate major? Percentage Perceniage Parcentage

l
e e o

IR — o
Mathematics 15 ( 2.2) 31 59) 43 ( 3.9)
Education 83 ( 3.5) 34 ( 8.8) 35( 3.8)
Other 220 35( 8.8) 22{ 33)
I C—
| Whatwas your graguale major? | parcentage Percentage Percentage
Mathematics 68¢{1.1) 19 ( 4.7) 22 { 3.4)
Education 58( 3.1) 36 { 4.5) 38 { 3.5
Other or no graduate isvel study a5( 3.0) 45( 54) 40 { 3.4)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample.

-3
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Teachers’ responses to questions concerning their in-service training for the year up to the
Trial State Assessment (Table 23) show that:

* In Arizona, 23 percent of the eighth-grade public-school students had
teachers who spent at least 16 hours on in-service education dedicated to
mathematics or the teaching of mathematics. Across the nation,
39 percent of the students had teachers who spent at least that much time
on similar types of in-service training.

* About one-quarter of the students in Anzona (27 percent) had
mathematics teachers who spent no time on in-service education devoted
to mathematics or the teaching of mathematics. Nationally, 11 percent of
the students had mathematics teachers who spent no time on similar
in-service training.

TABLE 23 | Teachers’ Reports on Their In-Service Training

PERCENTAGE OF STUDENTS

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

o e e

—
! Dur/ng the last year, how much time in
1 tota! hayes you spent on in-service l
| education in mathematics or the teaching |
. of mathematics? 1
{ .

None 27(2.7) 11 ( 3.0 11 { 2.9)
One to 15 hours 50 ( 3.1) 45( 1.0 51( 44)
18 hours or more 319 44 ( 8.9) 39 ( 3.8)

The standard errors of the estimated statistics appear i1n parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors

of the estimate for the sample.

q\]
|
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SUMMARY

Recent results from international studies have shown that students from the United States
do not compare favorably with students from other nations in mathematics and science
achievement.’® Further, results from NAEP assessments have indicated that students’
achievement in mathematics and science is much lower than educators and the public
would like it to be.}' In curriculum areas requiring special attention and irnprovement,
such as mathematics, it is particularly important to have well-qualified teachers. When
performance differences across states and territories are described, variations in teacher
qualifications and practices may point to areas worth further exploration. There is no
guarantee that individuals with a specific set of credentials will be effective teachers;
however, it is likely that relevant training and experience do contribute to better teaching.

The information about teachers’ educational backgrounds and experience reveals that:

e In Arizona, 45 percent of the assessed students were being taught by
mathematics teachers who reported having at least a master’s or education
specialist's degree. This compares to 44 percent for students across the
nation.

e About three-quarters of the students (73 percent) had mathematics
teachers who had the highest level of teaching certification available. This
is similar to the figure for the nation, where 66 percent of students were
taught by mathematics teachers who were certified at the highest level
available in their states.

o In Arizona, 15 percent of the eighth-grade public-school students were
being taught mathematics by teachers who had an undergraduate major in
mathematics. In comparison, 43 percent of the students across the nation
had mathematics teachers with the same major.

* Relatively few of the eighth-grade public-school students in Ariznna
(6 percent) were taught mathematics by teachers who had a graduate major
in mathematics. Across the nation, 22 percent of the students were taught
by teachers who majored in mathematics in graduate school.

1% Archie E. Lapointe, Nancy A. Mead, and Gary W. Phullips, 4 World of Differences. An International
Assessment of Mathematics and Science (Princeton, NJ: Center for the Assessment of Educational Progress,
Fducational Testing Service, 1988).

! Ina V.S, Mullis, John A. Dossey, Eugene H. Owen, and Gary W. Phillips, The Stare of Mathematics
Achievement: NAEP's 1990 Assessment of the Nation and the Tvial Assessment of the States (Princeton, NJ:
National Assessment of Educational Progress, Educational Testing Service, 1991).

-}
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¢ In Arizona, 23 percent of th: eighth-grade public-school students had
teachers who spent at least 16 hours on in-service education dedicated to
mathematics or the teaching of mathematics. Across the nation,
39 percent of the students had teachers who spent at least that much time
on similar types of in-service training,

* About one-quarter of the students in Arizona (27 percent) had
mathematics teachers who spent no time on in-service education devoted
to mathematics or the teaching of mathematics. Nationally, 11 percent of
the students had mathematics teachers who spent no time on similar
in-service training.

V7
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CHAPTER 7

The Conditions Beyond School that Facilitate
Mathematics Learning and Teaching

Because students spend much more time out of school each day than they do in school, it
is reasonable to expect that out-of-school factors greatly influence students’ attitudes and
behaviors in school. Parents and guardians can therefore play an important role in the
education of their children. Family expectations, encouragement, and participation ih
student learning experiences are powerful influences. Together, teachers and parents can
help build students’ motivation to learn and can broaden their interest in mathematics and
other subjects.

To examine the relationship between home environment and mathematics proficiency,

students participating in the Trial State Assessment were asked a series of questions about
themselves, ~cir parents or guardians, and home factors related to education.
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AMOUNT OF READING MATERIALS IN THE HOME

The number and types of reading and reference materials in the home may be an indicator
of the value placed by parents on learning and schooling. Students participating in the Trial
State Assessment were asked about the availability of newspapers, magazines, books, and
an encyclopedia at home. Average mathematics proficiency associated with having zero to
two, three, or four of these types of materials in the home is shown in Table 24 and Table
A24 in the Data Appendix.

TABLE 24 Students’ Reports on Types of Reading
Materials in the Home

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL STATE ASSESSMENT Arizona West Nation

Does your family have, or receéive on a
raguiar basis, any of the following jtems:

i
)
{
[

more than 25 books, an encyciopedia, and and and
newspapers, magazines? } Droficiency Proficiency Proficiency
Zero to two types 27 { 1.3) 24( 1.8 21 {1.0)
246 ( 1.5) 245 4.1) 244 ( 2.0)
Three types 33(1.0) 31( 14) 30( 1.0
258 ( 14) 258 ( 2.4) 258 (1.7)
Four types 40 ( 1.4) 45( 1.9) 48 ( 1.3)
270 ( 1.5) 273( 3.2) 272 ( 1.5)

The standard errors of the esimated statistics appear in parentheses. It can be said with about 95 percent
cerlainty that, for each population of interest, the value for the entire population 1s within ¢ 2 standard errors
of the estimate for the sample.

The data for Arizona reveal that:

*  Students in Arizona who had all four of these types of materals in the
home showed higher mathematics proficiency than did students with zero
to two types of materials. This 1s similar to the results for the nation, where
students who had all four types of materials showed higher mathematics
proficiency than did students who had zero to two types.
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* A smaller percentage of Black, Hispanic, and American Indian students had
all u;':nur types of these reading materials in their homes than did White
st ts.

* A greater percentage of students attending schools in advantaged urban
areas than in disadvantaged urban areas, extreme rural areas, or areas
classified as “other” had all four types of these reading materials in their

homes.

HOURS OF TELEVISION WATCHED PER DAY

Excessive television watching is generally seen as detracting from time spent on educational
pursuits. Students participating in the Tnal State Assessment were asked to report on the
amount of television they watched each day (Table 25).

TABLE 25 Students’ Reports on the Amount of Time Spent
Watching Television Each Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL STATE ASSESSMENT Arizona West Nation
. How much televison do you ususny—) and S and g and g
| walch each day? | Proficiency Proficiency Proficiency
One howr or less 15 ( 0.8} 14 1.8) 12( 08)
265 ( 2.5) 269 ( 36) 29 ( 22)
Two hours 23( 0.8) 20( 1.6) 21( 0.9)
264 ( 1.4) 265 ( 3.8) 268 ( 1.8)
Three hours 24 ( 0.9) 20( 1.2) 22( 08)
283 ( 1.6) 02( 32) 265 ( 1.7)
Four {o five hours 25( 09) 2 17) 28 ( 1.1)
256 ( 1.5) 263 ( 2.9) 280 ( 1.7)
Six hours or more 12 { 0.8) 16 ( 2.0 16 ( 1.0)
245 ( 2.0) 248 ( 28) 245 ( 1.7)

The standard errors of the esumated staustics appear in parentheses. 1t can be said with about 95 percent
certainty that, for each populauon of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample,

S0
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From Table 25 and Table A25 in the Data Appendix:

* In Arnzona, average mathematics proficiency was lowest for students who
spent six hours or more watching television each day.

¢ Some of the eighth-grade public-school students in Arizona (15 percent)
watched one hour or less of television each day; 12 percent watched six
hours or more.

* A greater percentage of males than females tended to watch six or more
hours of television daily. However, a smaller percentage of males than
females watched one hour or less per day.

¢ In addition, 9 percent of White students, 31 percent of Black students,
15 percent of Hispanic students, and 13 percent of American Indian
students watched six hours or more of television each day. In comparison,
17 percent of White students, 5 percent of Black students, 12 percent of
Hispanic students, and 17 percent of American Indian students tended to
watch only an hour or less.

STUDENT ABSENTEEISM

Excessive absenteeism may also be an obstacle to students’ success in school. To examine
the relationship of student absenteeism to mathematics proficiency, the students
participating in the Trial State Assessment were asked to report on the number of days of
school they missed during the onc-month period preceding the assessment.

From Table 26 and Table A26 in the Data Appendix:

* In Arizona, average mathematics proficiency was lowest for students who
missed three or more days of school.

* less than half of the students in Arizona (40 percent) did not miss any
schoo! days in the month prior to the assessment, while 26 percent missed
three days or more.

¢ In addition, 25 percent of White students, 22 percent of Black students,

28 percent of Hispanic students, and 37 percent of American Indian
students missed three or more days of school.

&1
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* Similarly, 24 percent of students attending schools in advantaged urban
areas, 32 percent in schools in disadvantaged urban areas, 29 percent in
schools in extreme rural areas, and 25 percent in schools in areas classified
as “other” missed three or more days of school.

TABLE 26 Students’ Reports on the Number of Days of

School Missed
PERCENTAGE OF STUDENTS AND

AVERAGE MATHEMATICS PROFICIENCY

1990 NAL - i0-/<'. STATE ASSESSMENT Arizona West Nation

How many days of schoo! did you mss and and and
] last month? Proficiency Proficiency Proficlency
None 40 ( 1.0) 43 ( 27) 45 ( 1.1)
284 ( 1.4) 208 ( 3.5) 265 ( 1.8)
One or two days 34 (1.0 30 ( 1.4) 32 ( 09)
262 ( 1.5) 265 ( 3.0) 266 ( 1.5)
Tiwse days or more 26{ 1.0) 27( 1.8) 23{11)
252 (1.7) 250 ( 3.1) 250( 1.9)

The standard errors of the estimated statstics appear in parentheses. 1t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within t 2 standard errofs
of the estimate for the sample.
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STUDENTS’ PERCEPTIONS OF MATHEMATICS

According to the National Council of Teachers of Mathematics, learning mathematics
should require students not only to master essential skills and concepts but also to dsvelop
confidence ia their mathematical abilities and to value mathematics as a discipline. 2
Students were asked if they agreed or disagreed with five statements designed to elicit their
perceptions of mathematics. These included statements about:

* Personal experience with mathematics, including students’ enjoyment of
mathematics and level of confidence in their mathematics abilities: / like
mathemaiics, I am good in mathematics.

*  Value of mathematics, including students’ perceptions of its present utility
and its expected relevance to future work and life requirements: Almost all
people use mw.:hematics in their jobs; mathematics is not more for boys than
for girls.

*  The nature of mathematics, including students’ ability to identify the salient
features of the discipline: Mathematics is useful for solving everyday
problems.

A student “perception index” was developed to examine students’ perceptions of and
attitudes toward mathematics. For each of the five statements, students who responded
“strongly agree” were given a value of 1 (indicating very positive attitudes about the
subject), those who responded “agrec” were given a vzlue of 2, and those who responded
“undecided,” “disagree,” or “strongly disagree” were given a value of 3. Each student’s
responses were averaged over the five statements. The students were then assigned a
perception index according to whether they tended to strongly agree with the statements
(an index of 1), tended to agree with the statements (an index of 2), or tended 1o be
undecided, to disagree, or to strongly disagree with the stat.ments (an index of 3).

Table 27 provides the data for the students’ attitudes toward mathematics as defined by
their perception index. The following results were observed for Arizona:

e Average mathemetics proficiency was highest for students who were in the
“strongly agree” category and lowest for students who were in the
“undecided, disagree, strongly disagrec” category.

¢ About one-quarter of the students (25 percent) were in the “strongly
agree” catcgory {perception index of 1). This compares to 27 percent
across the nation.

*  About one-quarter of the students in Arnizona (26 percent), compared to
24 percent across the nation, were in the "undecided, disagree, or strongly
disagrec” category (perception index of 3).

12 National Council of Teachers of Mathematics, Curriculum and Evaluation Standards for School Mathemalics
(Reston, VA: National Council of Te" . -ers of Mathematics, 1988
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TABLE 27 | Students’ Perceptions of Mathematics

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEFP TRIAL STATE ASSESSMENT Arizona West Nation

’ — Proficiency Proficiency Proficiency

Strongly agree 25 ( 1.0) 27 ( 1.9) 27 ( 13)
(“ percaption index” of 1) 271 { 1.5) 273( 3.9) 271 ( 1.9)
Agree 48 { 0.9) 48 ( 1.5) 49( 1.0)
(*parception index™ of 2) 200 ( 1.3) 262 ( 2.4) 262 ( 1.7)
Undecided, disagree, strongly disagree 26( 1.1) 25( 24) 2412
{*perception index™ of 3) 250 ( 1.4) 249 ( 2.9) 251 ( 1.8)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within t 2 standard errors
of the estimate for the sample.

SUMMARY

Some out-of-school factors cannot be changed, but others can be altered in a positive way
to influence a student's leaming and motivation. Partnerships among students, parents,
teachers, and the larger community can affect the educational environment in the home,
resulting in more out-of-school reading and an increased value placed on educational
achievement, among other desirable outcomes.

The data related to out-of-school factors show that:

* Students in Arizona who had four types of reading materials (an
encyclopedia, newspapers, magazines, and more than 25 books) at home
showed higher mathematics proficiency than did students with zero to two
types of materials, This is similar to the results for the nation, where
students who had all four types of materials showed higher mathematics
proficiency than did students who had zero to two types.

54
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* Some of the eighth-grade public-school students in Arizona (15 percent)
watched one hour or less of television cach day; 12 percent watched six
hours or more. Average mathematics proficiency was lowest for students
who spent six hours or more watching television each day.

*  Less than half of the students in Arizona (40 percent) did not miss any
school days in the month prior to the assessment, while 26 percent missed
three days or more. Average mathematics proficiency was lowest for
students who missed three or more days of school.

* About one-quarter of the students (25 percent) were in the “strongly
agree” category relating to students’ perceptions of mathematics. Average
mathematics proficiency was highest for students who were in the “strongly
agree” category and lowest for students who were in the “undecided,
disagree, strongly disagree” category.
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THE NATION’S

REPORT
CARD

PROCEDURAL APPENDIX

This appendix provides an overview of the technical details of the 1990 Trial State
Assessment Program. It includes a discussion of the assessment design, the mathematics
framework and objectives upon which the assessment was based, and the procedures used
to analyze the results.

The objectives for the assessment were developed through a consensus process managed
by the Council of Chief C*tate School Officers, and the items were developed through a
similar process managed by Educational Testing Service. The development of the Trial
State Assessment Program benefitted from the involvement of hundreds of representatives
from State Education Agencies who attended numerous NETWORK meetings, served on
commitices, reviewed the framework, objectives, and questions, and, in general, provided
important suggestions on all aspects of the program.

Assessment Design

The 1990 Trial Statc Assessment was based on a focused balanced incomplete block (BIB)
spiral matrix design -- a design that enables broad coverage of mathematics content while
minimizing the burden for any one student.

In total, 137 cognitive mathematics items were developed for the assessment, including 35
open-ended items. The first step in implementing the BIB design required dividing the

entire set of mathematics items into seven units called blocks. Each block was designed to
ve completed in 15 minutes.

L6
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The blocks were then assembled into assessment booklets so that each booklet contained
two background questionnaires -- the first consisting of geaeral background questions and
the second coasisting of mathematics background questions -- and three blocks of cognitive
mathematics items. Students were given five minutes to complete each of the background
questionnaires and 45 minutes“to complete the three 15-minute blocks of mathematics
items. Thus, the entire assessment required approximately 55 minutes of studept time.

In accordance with the BIB design, the blocks were assigned to the assessment booklets so
that each block appeared in exactly three booklets and each block appeared with every
other block in one booklet. Seven assessment booklets were used in the Trial State
Assessment Program. The booklets were spiraled or interleaved in a systematic sequence
so that each booklet appeared an appropriate number of times in the sample. The students
within an assessment session were assigned booklets in the order in which the booklets were
spiraled. Thus, students in any given session received a variety of different booklets and
only a small number of students in the session received the same booklet.

Assessment Content

The framework ard objectives for the Tnial State Assessment Program were developed
using a broad-based consensus process, as described in the introduction to this report.’
The assessment framework consisted of two dimensions: mathematical content areas and
abilities. The five content areas assessed were Numbers and Operations; Measurement,;
Geometry; Data Analysis, Statistics, and Probability; and Algebra and Functions (see
Figure A1). The three mathematical ability areas assessed were Conceptual Understanding,
Procedural Knowledge, and Problem Solving (see Figure A2).

Data Analysis and Scales

Once the assessments had been conducted and information from the assessment booklets
had been compiled in a database, the assessment data were weighted to match known
population proportions and adjusted for nonresponse. Analyses were then conducted to
determine the percentages of students who gave various responses to cach cognitive and
background question.

Item response theory (IRT) was used to estimate average mathematics proficiency for each
jurisdiction and for various subpopulations, based on students’ performance on the set of
mathematics items they received. IRT provides a common scale on which performance
can be reported for the nation, each jurisdiction, ad subpopulations, even waen all
students do not answer the same set of questions. This common scale makes it possible
10 report on relationships between students’ characteristics (based on their responses to the
background questions) and their overall performance in the assessment.

' National Assessment of Educational Progress, Mathematics Objectives 1990 Assessment (Princeton, NJ.
Educational Testing Service, 1988).

&7
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REPORT ey
FIGURE A1 | Content Areas Assessed GARD

Numbers and Operations

This content area focuses on students’ understanding of numbers (whole numbers, fractions, decimals,
integers) and their application to real-worid situations, as well as computational and estimation situations.
Understanding numerical reiationships as expressed in ratios, proportions, and percesnts is emphasized,
Students’ abilities in estimation, mental] computation, use ©0f Calculators, generaiization of numerical
patterns, and verification of resuils are aiso included.

Measurement

This content area focuses on students’ ability to describe real-world objects using numbers. Students are
asked to identily afiributes, selsct appropriate units, apply masasurement concepts, and communicate
measurement-related ideas to others, Questions are inciuded that require an ability to read instruments
using metric, customary, or nonstandard units, with emphasis on precision and accuracy. Questions
requiring estimation, measurements, and applications of measurements of length, time, money,
temperature, mass/waight, area, volume, capacity, and angles are aiso inciuded In this content area.

Geomefry

This content area focuses on students’ knowledge of geometric figures and reiationships and on their skiils
In working with this knowiedge. Thase skills are important at ali lavels of schooiing as well as in practical
applications. Students need to be able to mode! and visualize geometric figures in one, two, and three
dimensions and to commmunicate geomaetric ideas. In addition, students should be able to use informal
reasoning o establish geometric relationships.

Data Analysis, Statistics, and Probability

This contant area focusaes on data representation and analysis across all disciplines and refiects the
importance and prevalence of these activities In our society. Statistical knowiedge and the abiiity to
interprat data are necessary skilis in the contemporary world. Questions emphasize appropriate methods
for gathering data, the visual exploration of data, and the development and evaluation of arguments based
on data analys!s.

Algebra and Functions

This content area Is brodd in scope, covering aigebraic and functional concepts in more informal,
exploratory ways for the eighth-grade Triat State Assessment. Protciency (n this concept area requires
both manipuiative facility and conceptual understanding: It involves the ability to use aigsbra as a means
of representation and aigebraic processing as a problem-solving 100l Functions are viewed not only In
terms of algebraic formulas, but also 1n terms of verbal descriptions, tables of values, and graphs.

68
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:

FIGURE A2 | Mathematicai Abilities

[E ]

The foliowing three calegories of mathematical abilitias are not to . -~ construed as hierarchical. For
axamptle, problem solving invoives interactions between conceptual knowiedgs and procedural skills, but
what is considered complex problem soiving at one grade level may be considered conceptual
understanding or procedural knowledge at another.

Conceptual Understanding

Students demonstrate conceptual understanding In mathematics when they provide evidance that they can
recognize, label, and generate exampies and counterexamples of concepts; can use and interrelate modais,
diagrams, and varied representations of concepts: can identity and apply principles: know and can appiy
facts and detinitions; can compare, contrast, and integrate related concapts and principles; can recognize,
interpret, and apply *he Signs, symbols, and terms used to represent concepts: and can interpret the
assumptions and rajations involving concepts in mathsmaticai settings. Such understandings are essential
to performing procedures in a meaningful way and applying them in probiém-solving situations,

Procedural Knowledge

Students demonstrate procedural knowlsdge in mathematics when they provide evidences of their ability to
select and apply appropriate procedures correctly, verify and justify the correctness of a procedure using
concrete models or symboiic methods, and extend or modify proceduraes to deal with factors inherent in
problem seflings. Procedural knowiedge inciudes the various numerical algorithms in mathamatics that
have beean created as tools to meet specific needs in an ethcien! manner. 1f also encompasses the abiities
to read and produce graphs and tables, sxecute geometric constructions, and perform nencomputationat
skills such as rounding ang ordering.

Problem Solving

In problem solving, stucdents are required to use their reasoning and an~ tic abilittes when they encounter
new situations. Probiem solving inciudes the ability to recogmze and formuiate probiems: determine the
sufficiency and consistency of data: use strategies, data, modeis, and rei@vant mathematics: generate,
extend, and modify procedures: use reasoning {1.e., spatial, 'nduclive, deductive, statistical., and
proportional). and judge the reasonableness and correctness of solutions.

£
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A scale ranging from 0 to 500 was created to report performance for zach content area.
Each content-area scale was based on the distribution of student performance across all
three grades assessed in the 1990 naticnal assessment (grades 4, 8, and 12) and had a mean
of 250 and a standard deviation of 50.

.

A composite scale was created as an overall measure of students’ mathematics proficiency.
The composite scale was a weighted average of the five content area scales, where the
weight for each content area was proportional to the relative importance assigned to the
content area in the specifications developed by the Mathematics Objectives Panel.

Scale Anchoring

Scale anchoring is a method for defining performance along a scale. Traditionally,
performance on educational scales has been defined by norm-referencing -- that is, by
comparing students at a particular scale level to other students. In contrast, the NAEP
scale anchoring is accomplished by deccribing what students at selected levels know and
can do.

The scale anchoring process for the 1990 Tnal State Assessment began with the selection
of four levels -- 200, 250, 300, and 350 -- on the 0-t0-500 scale. Although proficiency levels
below 200 and above 350 could theoretically have been defined, they were not because so
few students performed at the extreme ends of the scale. Any attempts to define levels at.
the cxtremes would therefore have been highly speculative.

To defirc performance at each of the four levels on the scale, NAEP analyzed sets of
mathemat, 's items from the 1990 assessment that discriminated well between adjacent
levels. The critena for selecting these “benchmark” items were as follows:

* To define performance at level 200, items were chosen that were answered
correctly by at least 65 percent of the students whose proficiency was at or
near 200 on the scale.

* To define performance at each of the higher levels on the scale, items were
chosen that were: a) answered correctly by at least 65 percent of students
whose proficiency was at or near that level, and b) answered incorrectly by
a majority (at least 50 percent) of the students performing at or near the
next lower level.

* The percentage of students at a level who answered the item correctly had
to be at least 30 points higher than the percentage of students at the next
lower level who answered it correctly.

30
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Once these empirically selected sets of questions had been identified, mathematics educators
analyzed the questions and used their expert judgment to characterize the knowledge, skills,
and understandings of students performing at each level. Each of the four proficiency levels
was defined by describing the types of mathematics questions that most students attaining
that proficiency level would be able to perform successfully. Figure 3 in Chapter 1 provides
a summary of the levels and their characteristic skills. Example questions for each level are
provided in Figure A3, together with data on the estimated proportion of students at or
above each of the four proficiency levels who cormrectly answered each question.?

Questionnaires for Teachers and Schools

As part of the Trial State Assessment, questionnaires were given to the mathematics
teachers of assessed students and to the principal or other administrator in each

participating school.

A Policy Analysis and Use Panel drafted a set of policy issues and guidelines and made
recommendations concerning the design of these questionnaires. For the 1990 assessment,
the teacher and school questionnaires focused on six educational areas: curricu/um,
instructional practices, teacher qualifications, educationa! standards and reform, school
conditions, and conditions outside of the school that facilitate leamning and instruction.
Similar to the development of the materials given to students, the policy guidelines and the
teacher and school questionnaires were prepared through an iterative process that involved
extensive development, field testing, and review by extemnal advisory groups.

MATHEMATICS TEACHER QUESTIONNAIRE

The questionnaire for eighth-grade mathematics teachers consisted of two parts. The first
requested information about the teacher, such as race/ethnicity and gender, as well as
academic degrees held, teaching certification, training in mathematics, and ability to get
instructional resources. In the second part, teachers were asked to provide information on
each class they taught that included one or more students who participated in the Trial
State Assessment Program. The information included, among other things, the amount
of time spent on mathematics instruction and homework, the extent io which textbooks
or worksheets were used, the instructional emphasis placed on different mathematical
topics, and the use of various instructional approaches. Because of the nature of the
sampling for the Trial State Assessment, the responses to the mathematics teacher
questionnaire do not necessarily represent all eighth-grade mathematics teachers in a state
or territory. Rather, they represent the teachers of the particular students being assessed.

2 §ince there were insufficient numbers of eighth-grade questions at levels 200 and 350, one of the questions
exemplifying leve! 200 is from the fourth-grade national assessment and one exemphfying level 350 is from the
twelfth-grade national assessment.

i
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FIGURE A3 | Example Items for Mathematics Proficiency Levels
Level 200:  Simple Additive Reasoning and Problem Solving with Whole |
Numbers
EXAMPLE 1
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Percentage Correct for Anchor Levals:

200 250 200 0
85 91 100 —_—
Grade 4

Overall Peiz'u @ Correct: 80%

Percentage L....ect for Anchor Levels:

N 0 200 0
75 91 100 —

Grade 8
Overall Percentage Correct; 89%

Percentage Correct for Anchor Levals:

0 20 20 320
76 87 96 100
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FIGUREA3 | Example Items for Mathematics Proficiency Levels
(continued) '

Level 250: Simple Muttiplicative Reasoning and Two-Step Problem Solving
EXAMPLE 1

7. Whatisthevaluceof o0 + 5§ when o = 31!

Answer:
EXAMPLE 2
NARR COLOR SURMVEY
RESLATS
Colae of | Fermmge
Nalwr

Dand n
) T ] | ]
Binck n
Toah 0

Dad you use the cakoulsior #o this guexion?
OYas ONe

EXAMPLE 3

6. Kechlees 15 packing deacballs into boxcs. Esch box holds 6 dasedalls She
has 24 balle. Which number seoscence will help her tind out how rasay
boxas abe wil need:

Su-6~
DM+~
©u+s=[]
®Uuxs=
@ 1don't know,

Grade 8

Overall Percentage Cormect: 76%
Percentage Correct for Anchor Levels;
220 X 200 320
28 [ 95 28
Grade 8

Ovesall Percentage Correct: 73%
Percentage Correct for Anchor Levals:

0 20 N0 30

21 68 92 82
Grade 8

Overail Percentage Correct: 77%
Percentage Correct for Anchor Levals:
20 250 X0 k-]

ar 71 85 100
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FIGURE A3 | Example Items for Mathematics Proficiency Levels
(continued)
Leve! 300: Reasoning and Problern Solving Involving Fractions, Decimals,
Percents, Elementary Geometric Properties, and Simple
Algebraic Manipulations
EXAMPLE 1

|
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Grade 8
Overall Percantage Correct: 60%
Percentage Correct for Anchor Levels:

—_— , 200 20 X0
18 mﬂgrm-wmmmmnummm- nangle over 33 49 77 90
@ { ® Grade 12
Overall Percentage Comrect: 75%
Percentage Comrect for Anchor Levels:
t ' 00 80 20 350
y — 48 78 g5
o t ® Z]
{ 1
[} t
@ h
L4
EXAMPLE 2
10 the mede] town that o clase ie bailding. s car 15 foes " o
h’nnk-sf:}‘Mumﬂm“u::nM- ouss 35 feus Grade 8

Overall Percentage Correct: 58%

Percentage Correct for Anchor Levels:

20 20 X0 0
17 46 86 99
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FIGURE A3 | Example Items for Mathematics Proficiency Levels
(continued)

Level 350: Reasoning and Problem Solving Involving Geometric
Relationships, Algebraic Equations, and Beginning Statistics and

Probability
EXAMPLE 1
P Questions 1617 reder o the followmg pattem of dot-fguros.
. Grade 8
e Sl Overall Percentage Correct: 34%
e ot S, S *. Percentage Comect for Anchor Levals;
i : 3 4 200 £0 00 320
13 19 53 88
16. Itthis rum of dot figures 13 comtinuad, how many dots will be in ke
100tk figure!
® 100 Grade 12
Overall Percentage Comect; 49%
® 101 Percentage Correct for Anchor Levals:
oI 200 0 00 320
® 200 — 2 48 90
© 20t
EXAMPLE 2
17, Explain bow you found yous sasswes 1o guestion 15,
Anawer Grads 8
Overall Percentage Correct: 15%
Percentages Correct for Anchor Levsis:
20 RN 200 350
1 4 28 74
Grade 12

Overall Percentage Correct: 27%
Percantage Correct for Anchor Levals:
0 0 X0 350
— 3 22 74

)
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SCHOOL CHARACTERISTICS AND POLICIES QUESTIONNAIRE

An extensive school questionnaire was completed by principals or other administrators in
the schools participating in the Trial State Assessment. In addition to questions about the
individuals who complcted the questionnaires, there were questions about school policies,
course offerings, and special priority areas, among other topics.

It is important to note that in this report, as in all NAEP reports, the student is always the
unit of analysis, even when information from the teacher or school questionnaire is being
reported. Having the student as the unit of analysis makes it possible to describe the
instruction received by representative samples of eighth-grade students in public schools.
Although this approach may provide a differeat perspective from that which would be
obtained by simply collecting information from a sample of eighth-grade mathematics
teachers or from a sample of schools, it is consistent with NAEP’s goal of providing
information about the educational context and performance of students.

Estimating Variability

The statistics reported by NAEP (average proficiencies, percentages of students at or above
particular scale-score levels, and percentages of students responding in certain ways to
background questions) are estimates of the corresponding information for the population
of eighth-grade students in public schools in a state. These estimates are based on the
performance of a carefully selected, representative sample of eighth-grade public-school
students from the state or territory.

If a different representative sample of students were selected and the assessment repeated.
it is likely that the estimates might vary somewhat, and both of these sample estimates
might differ somewhat from the value of the mean or percentage that would be obtained
if every eighth-grade public-schoo! student in the state or territory were assessed. Virtually
all statistics that are based on samples (including those in NAEP) are subject to a certain
degree of uncertainty. The uncertainty attributable to using samples of students is referred
tc as sampling error.

Like almost all estimates based on assessment measures, NAEP's total group and subgroup
proficiency estimates are subject to a second svurce of uncertainty, in addition to sampling
error. As previously noted, each student who participated in the Trial State Assessment
was administercd a subset of questions from ine total set of questions. If ¢ach student had
been administered a different, but equally appropnate, set of the assessment questions --
or the entire set of questions -- somewhat different estimates of total group and subgroup
proficiency might have been obtained. Thus, a second source of uncertainty ariscs because
each student was administered a subset of the total pool of questions.
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In addition to reporting estimates of average proficiencies, proportions of students at or
above particular scale-score levels, and proportions of students giving various responses to
background questions, this report also provides estimates of the magnitude of the
uncertainty associated with these statistics. These measures of the uncertainty are called
standard ervors and are given in parentheses in each of the tables in the report. The
standard errors of the estimates of mathematics proficiency statistics reflect both sources
of uncertainty discussed above. The standard errors of the other statistics (such as the
proportion of students answering a background question in a certain way or the proportion
of students in certain racial/ethnic groups) reflect only sampling error. NAEP uses a
methodology called the jackknife procedure to estimate these standard errors.

Drawing Inferences from the Results

One of the goals of the Trial State Assessment Program is to make inferences about the
overall population of eighth-grade students in public schools in each participating state and
territory based on the particular sample of students assessed. One uses the results from the
sample -- taking into account the uncertainty associated with all samples -- to make
inferences about the population.

The use of confidence intervals, based on the standard errors, provides a way to make
inferences about the populat.: n means and proportions in a manner that reflects the
uncertainty associated with the sample estimates. An estimated sample mean proficiency
+ 2 standard errors represents a 95 percent confidence interval for the comresponding
population quantity. This means that with approximately 95 percent certainty, the average
performance of the entire population of interest (¢.g., all eighth-grade students in public
schools in a state or territory) is within + 2 standard e~nrs of the sample mean,

As an example, suppose that the average mathematics proficiency of the students in a
particular state's sample were 256 with a standard error of 1.2. A 95 percent confidence
interval for the population quantity would be as follows:

Mean + 2 standard errors = 256 £ 2-(1.2) = 256 + 2.4 =
256 - 2.4 and 256 + 2.4 = 253.6, 258.4

Thus, one can conclude with 95 percent certairty that the average proficiency for the entinc
population of eighth-grade students in public schools in that state is between 253.6 and
258.4.

Similar confidence intervals can be constructed for percentages, provided that the
percentages are not extremely large (greater than 90 percent) or extremely small (less than
/0 percent). For extreme percentages, confidence intervals constructed in the above
manner may not be appropriate and procedures for obtaining accurate confidence intervals
are quitc complicated.
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Analyzing Subgroup Differences in Proficiencies and Proportions

In addiiion to the overall results, this report presents outcomes separately for a variety of
important subgroups. Many of these subgroups are defined by shared characteristics of
students, such as their gender, race/ethnicity, and the type of community in which their
school 1s located. Other subgroups are defined by students’ responses to background
questions such as About how much time do you usually spend each day on mathematics
homework? Still other subgroups are defined by the responses of the assessed students’
mathematics teachers to questions in the mathematics teacher questionnaire.

As an example, one might be interested in answering the question: Do students who
reported spending 45 mimites or more doing mathematics homework each day exhibit higher
average mathematics proficiency than students who reported spending |5 minutes or less’?

To answer the question posed above, one begins by comparing the average mathematics
proficiency for the two groups being analyzed. If the mean for the group who reported
spending 45 minutes or more on mathematics homework is higher, one may be tempted
to conclude that that group does have higher achievement than the group who reported
spending 15 minutes or less on homework. Howecver, even though the means differ, there
may be no real difference in performance between the two groups in the population because
of the uncertainty associated with the estimated average proficiency of the groups in the
sample. Remember that the intent is to make a statement about the entire population, not
about the particular sample that was assessed. The data from the sample are used to make
inferences about the population as a whole.

As discussed in the previous section, each estimated sample mean proficiency (or
proportion) has a degree of uncertainty associated with it. 1t is therefore possible that if
all students in the population had been assessed, rather than a sample of students, or if the
assessment had been repeated with a different sample of students or a different, but
equivalens, set of questions, the perfformances of various groups would have been different.
Thus, to determine whether there is a rea/ difference between the mean proficiency (or
proportion of a certain attribute) for two groups in the population, one must obtain an
estimate of the degree of uncertainty associated with the difference between the proficiency
means or proportions of those groups for the sample. This estimate of the degree of
uncertainty -- called the standard error of the difference between the groups -- is obtained
by taking the square of each group's standard error, summing these squared standard errors,
and then taking the square root of this sum.

Similar to the manner in which the standard error for an individual group mean or
proportion is used, the standard crror of the difference can be used to help determine
whether differences between groups in the population are real. The difference between the
mean proficiency or proportion of the two groups = 2 standard errors of the difference
represents an approximate 95 nercent confidence interval. If the resulting interval includes
zero, one should conclude that there is insufficient evidence to claim a real difference
between groups in the population.  If the interval does not contain zero, the difference
between groups is statistically significant (different) at the .05 level.

~
S
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As an example, suppose that one were interested in determining whether the average
mathematics proficiency of eighth-grade females is higher than that of eighth-grade males
in a particular state’s public schools. Suppose that the sample estiinates of the mean
proficiencies and standard errors for females and males were as follows:

Grou Average Standard
P Proficiency Error
Female 259 2.0
Male 255 21

The difference between the estimates of the mean proficiencies of females and males is four
points (259 - 255). The standard error of this difference is

V200 + 217 = 29
Thus, an approximate 95 percent confidence interval for this difference is
Mean difference £+ 2 standard errors of the difference =
4229 =4%58=4-58andd + 58 = -1.8,9.8

The value zero is within this confidence interval, which extends from -1.8 t0 9.8 (i.e., zero
1s between -1.8 and 9.8). Thus, one should conclude that there is insufficient evidence to
claim a difference in average mathematics proficiency between the population of
eighth-grade females and males in public schools in the state.?

Throughout this report, when the mean proficiency or proportions for two groups were
compared, procedures like the one described above were used to draw the conclusions :hat
are presented. If a statement appears in the report indicating that a particular group had
higher (or lower) average proficiency than a second group, ti.e 95 percent confidence
interval for the difference between groups did not contain zero. When a statement indicates
that the average proficiency or proportion of some attnbute was about the same for two
groups, the confidence interval included zero, and thus no difference could be assumed
between the groups. The reader is cautioned to avoid drawing conclusions solely on the
basis of the magnitude of the differences. A difference between two groups in the sample
that appears to be slight may represent a statistically significant difference in the population
because of the magnitude of the standard errors. Conversely, a difference that appears to
be large may not be statistically significant.

¥ The procedure described above (especially the esumaton of the standard error of the difference) 15, 1n a strict
sense, only appropriate when the statistics being compared come from independent samples. For certain
comparisons 1n the report, the groups were not independent. In those cases, a different {and more
appropnalte) esumate of the standard error of the difference was used.
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The procedures described in this section, and the certainty ascribed io intervals (e.g., a 95
percent confidence interval), are based on statistical theory that assumes that only one
confidence interval or test of statistical significance is being performed. However, in each
chapter of this report, many different groups are being compared (i.c., multiple s=ts of
confidence intervals are being analyzed). When one considers sets of confidence intervals,
statistical theory indicates thai the certainty associated with the entire set of intervals is less
than that attributable to each individual comparison from the set. If one wants to hold the
certainty level for the set of comparisons at a particular level (e.g., .95), adjustments (called
multiple comparison procedures) must be made 1o the methods described in the previous
section. One such procedure -- the Bonferroni method -- was used in the analyses described
in this repert to form confidence intervals for the differences between groups whenever sets
of comparisons were considered. Thus, the confidence intervals in the text that are based
on sets of comparisons are more conscrvative than those described on the previous pages.
A more detailed description of the use of the Bonferroni procedure appears in the Trial
State Assessment technical report.

Statistics with Poorly Determined Standard Errors

The standard errors for means and proportions reported by NAEP are statistics and
therefore are subject to a certain degree of uncertainty. In certain cases, typically when the
standard error is based on a small number of students, or when the group of students is
enrolled in a small number of schools, the amount of uncertainty associated with the
standard errors may be quite large. Throughout this report, estimates of standard errors
subject to a large degree of uncertainty are followed by the symbol *“!”. In such cases, the
standard errors -- and any confidence intervals or significance tests involving these standard
errors -- should be interpreted cautiously. Further details concerning procedures for
identifying such standard errors arc discussed in the Trial State Assessment technical report.

Minimum Subgroup Sample Sizes

Results for mathematics proficiency and background variables were tabulated and reported
for groups defined by race/ethnicity and type of school community, as well as by gender
and parents' education level. NAEP collects data for five racial/ethnic subgroups (White,
Black, Hispanic, Asian/Pacific Islander, and American Indian/Alaskan Native) and four
types of communities (Advantaged Urban, Disadvantaged Urban, Extreme Rural, and
Other Communities). However, in many states or territories, and for some regions of the
country, the number of students in some of these groups was not sufficiently high to permit
accurate estimation of proficiency and/or background variable results. As a result, data are
not provided for the subgroups with very small sample sizes. For results to be reported for
any subgroup, a minimum sample size of 62 students was required. This number was
determined by computing the sample size required to detect an effect size of .2 with a
probability of .8 or greater.

100
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The effect size of .2 pertains to the true difference between the average proficiency of the
subgroup in question and the average proficiency for the total eighth-grade public-school
population in the state or territory, divided by the standard deviation of the proficiency in
the total population. If the frue difference between subgroup and total group mean is .2
total-group standard deviation units, then a sample size of at least 62 is required to detect
such a difference with a probability of .8. Further details about the procedure for
determining minim .m sample size appear in the Trial State Assessment technical report.

Describing the Size of Percentages

Some of the percentages reported in the text of the report are given quantitative
descriptions. For example, the number of students being taught by teachers with master’s
degrees in mathematics might be described as “relatively few” or “almost all,” depending
on the size of the percentage in question. Any convention for choosing descriptive terms
for the magnitude of percentages is to some degree arbitrary. The descriptive phrases used
in the report and the rules used to select them are shown below.

Percentage Description of Text in Report
p=20 None
O<p=s10 Relatively few
1M <p=<2 Some
20< p= 30 About one-quarter
< p=x 44 Less than half
4 < p <55 About half
55 < p =69 More than half
89 < px<79 About three-quarters
79 < p <89 Many
88 < p < 100 Almost all
p = 100 All

171
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DATA APPENDIX

For each of the tables in the main body of the report that presents mathematics proficiency
results, this appendix contains corresponding data for cach level of the four reporting
subpopulations -- race/cthnicity, type of community, parents’ education level, and gender.

102
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TABLE A5 | Students’ Reports on the Mathematics Class
They Are Taking

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL Elghth-grade
STATE ASSESSMENT Mathematics Pre-aigebra Algebra
Pevceninge Percentage Parcontage
and and and
PMdm Proficiency Proficiency
JOTAL
State 48 { 1.5) 26 ( 1.5) 18 { 4.3)
246 ( 1.3) 268 ( 1.8) 289 ( 2.4)
Nation 62( 2.1) 18{ 1.9) 15{( 1.2)
251 ({ 1.4) 272 ( 24) 206 { 2.4)
RACE/ETHNICITY
White
State 42(18) 30( 1.9 22 ( 1.7)
257 { 1.4) 275 ( 1.3) 2861 2.2)
Nation 59 ( 2.5) 21 ( 2.4} 17(1.95)
258 ( 1.8) 277 ( 2.2) 300 { 2.3)
Biack
State 59 ( 5.7) 8( 5.5) 1135
m(’") Oﬂ(ﬂf) m(m)
Nation 72( 4.7) 16 ( 3.0) 9( 2.2
232 ( 3.4) 246 ( 6.4) el Bhaad!
Hispanic
State 57 { 3.0) 27 (| 2.4) 12 ( 1.3)
234 { 1.3) 252 ( 3.5) 271 { 3.5
Nation 75 ( 4.4) 13( 3.9) 6§(1.5)
240 ( 2.4) vre [ eeey see ( wewy
American Indian
State 561 4.1) 27 ( 8.6) 12{ 6.4)
228( 24)' LA ‘ Q") e ( ﬂﬁ)
Nation {8.7) B{72) 5(27)
ree ( Oﬁﬁ) Ry X ‘ "0) tow ( 100)
TYPE OF COMMUNITY
Advantaged wrdan
State 34 { 4.7) 41 ( 4.8) 19{ 3.3
256 ( 2.1)! 284 ( 2.2) see (eeey
Nation 551( 94) 22(7.9) 21 { 4 4)
269{ 25); ree ( -qo) * ( eool
Disadvantaged urban
Siate 42 ( 3.3) 30( 5.1) 25( 8.1)
228 ( 2.4} 254 ( 3.1} 278 ( 3.7y
Nation 65 ( 6.0) 16 ( 4.1) 14 { 3.3)
240 ( 4.0) bl S| 287 { 4.2)
Extreme rural
State 53( 8.8) 36( 2.9) 8{ 3.4)
237{ 8.3)1 *tw ( 0'(‘) e ‘ 000)
Nation 74 4.5) 14 ( 5.0) 7{22)
249( 3.1)! te R ( i”} e ( 000’
Other
State 51 ( 2.8) 27 ( 2.6) 177(1.7)
248 ( 2.2) 285 (2.9 288 { 4.2)
Nation 61 ( 2.2) 20( 2.1) 16( 1.4)
251 { 2.0% 272 { 2.8) 284 ({ 2.7)

The standard errors of the esumated staustics appear in parentheses. It can be said with about 95 percent
ceriainty that, for each population of interest, the value for the entire population 1s within ¢ 2 standard errors
of the estimate for the sample. The percentages may not total 100 percent because a small number of students
reported taking other mathematics courses. ! Interpret with caution -- the nature of the sample does not allow
accurate determination of the variability of this estimated inean proficiency. *** Sample size 15 insufficient to

permit a rehiable esumate (fewer than 62 students). 1 r 3
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TABLE A5 | Students’ Reports on the Mathematics Class
(continued) | They Are Taking

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

18080 NAEP TRIAL Eighth-grade
STATE ASSESSMENT Mathematics Pre-aigebra Aigebra
Percontage Percentage Parcenlage
and and and
Proficiuncy Proficlency Proficiency
TOTAL
State 48 { 1.5) 28 ( 1.5) 18 { 1.3)
248 { 1.3) 208 { 1.6) 280 ( 24)
Nation 62 (21) 18( 1.9) 15({ 1.2)
251 ( 1.4) 272 { 2.4) 208 ( 24)
PARENTS' EDUCATION
HS non-graduate
State 60 { 4.3) 25 ( A7) 8 {18)
234 ( 2.3) w{ ™) =)
Nation 17 (37) 13 ( 34) 3(1.1)
241 ( 21) ™) bl S
NS graduate
State 13 ( 2.5) ‘28 ( 2.8) 15 ( 2.0)
242 ( 18) 255 { 2.0) 2716 ( 4.2)
Nation 70 ( 2.6} 18 ( 2.4} 8(11)
249 ( 1.9) 266 { 3.5) 2717 ( 5.2)
Some college
State 44 ( 2.9) 32(25) 18 ( 2.0
253 ( 1.9) 272 ( 24) 283 ( 3.6)
Nation 60 ( 3.1) 211{ 2.9) 15 ( 1.9}
257 { 21) 276 ( 2.8) 285 ( 3.2)
College graduate
State +C D) 30(1.8) 5 (22)
5 1.8) 2758 ( 2.0) 285 ( 2.0)
Nation 53 ( 2.7) 21 { 2.3j 24 (1.7)
59 ( 1.5) 278 { 2.8) 303 ( 2.3)
GENDER
Male
State 48 ( 1.9} 27 { 1.6) 19 ( 14)
250 { 1.6) 268 ( 1.9) 204 ( 2.5)
Nation 631( 2.1) 18 ( 1.8) 15 { 1.2)
252 ( 1.8) 275 { 2.9) 289 { 2.5)
Female
State 46 ( 1.9) 31 ( 2.0) 18 ( 1.6)
242 ( 14) 264 ( 1.8) 284 ( 3.1)
Nation 61 ( 2.6) 20 ( 2.3) 15 ( 1.7)
254 { 1.8) 269 ( 3.0) 283 { 2.8)

The standard errors of the estimated statistics appear in parentheses. 1t can be said with about 95 percent
certainty that, for cach population of interest, the value for the entire population is within =+ 2 standard errors
of the estimate for the sample. The percentages may not total 100 percent because s small number of students
reported taking other mathematics coursss. *** Sample size 1s insufficient 1o permit a reliable estimate (fewer
than 62 students).
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TABLE A6 | Teachers’ Reports on the Amount of Time
Students Spent on Mathematics Homework

Each Day
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1990 NAEP TRIAL An Hour or
Percentage Perceniage Percentage Percontage Percantage
and and and and and
Proficisicy Proficiency Proficiency Proficiancy Proficiency
TOTAL
State 3{05) B 2.5) 48 ( 2.6} 10{1.5) 5{(08)
bt B | 253 ( 1.8) 281 (1.7) 71 (3.7 276 { 4.8)
Nation 1{03) 43 ( 4.2) 43 ( 4.3) 10{ 1.8) 4(09)
™) 256 { 2.3) 266 ( 2.6) 72 ( 5.7 278 ( 5.1)
RACE/ETHNICITY
White
State 21 05) 381{ 2.9 #8( 3.1} 9(1.5) 6(1.2)
bl Sl | 284 { 1.5) 273 ( 1.7} 287 ( 49) 287 ( 3.89)
Nation 1(03) 39{ 4.5) S(51) 11 ( 2.4) 4 ( 0.9}
o 206 ( 2.2) 270 { 2.7} 277 ( 1.8} 27189 { 5.8)
Black
State 3(20) 45 ( 8.7) 45 ( 5.2) 4(23) 2{1.8)
M(cﬂ) QN(M’ m('”) m(M) M("t,
Nation 1({07) 55 ( 7.8) 40 ( 8.7) 3(12) 2(08)
) 232 ( 34) 248 ( 5.3) ") il Wil
Hispanic
State 3(08) 34 ( 34) 46 ( 3.9) 1Mm(an 5(089)
bl 237 { 2.4) 245 (21) 248 ( 3.5)0 ™)
Nation 1(08) 46 ( 7.8) M{88) 13 ( 2.8} 7{21)
bl | 245 { 3.0) 251 { 42) ) bt Bl |
American indian
State 6{ 38) 31 ( 8.6) 53(17) 10 { 5.8) 1{05)
*re ( ﬁ-o) e M) 234( 4.4) e ( oﬂ) ree ( CO')
Nation O{ 0.0) 74 (31.8) 22 (82) 0( 0.0} { 4.8)
-te ( M) e ( m) e ( MC) e ( 'ﬂ) *re ( 'M)
TYPE OF COMMUNITY
Advantaged urban
State 1(03) 26 ( 4.2) 52 ( 4.4) 1(38) 0(41)
e ( "') *re ( m) 271 ( 2.6)’ e ( m, e ( C#C)
Nation 1(0.9) 81 {11.3) 32( 886) 5{34) 0{ 00)
) 273 { 3.1)1 ™) (™ R S
Disadvantaged urban
State 1(08) 30( 6.8) 47 ( 7.5) 7{(29) 15{ 386)
e ( Cﬂ) 238‘ 5'3)‘ 2“( 5-0)' *te ( 'CC) *at e ‘ QQO)
Nation 0( 00} 41 (12.8) 36 ( 9.4) 12 { 5.9) 10( 6.2)
‘o ( Nt) 236‘ 2'1)' 253( 9.0)’ Lol ( “') e ‘ Aoe’
Extreme rural
State 4( 2.8) 37 (12.5) 53 {11.1) 7170 0( 0.0
Nation 0( 0.0 68 (14.9) 14 (10.8) 8(586) 10( 7.3)
o) 253 ( 54) At S R =™
Ofher
State 2{ 08 35 ( 3.7) 48 { 47) 10 ( 2.4) 4(12)
bl 253 ( 2.7) 262 { 3.2) 258 { 4.2) M Bl
Nation 1{ 04) 37 ( 4.3) 49( 51) 10( 2.4) 4(11)
T [ wee) 2568 { 3.1) 265 ( 2.5} 278 { 8.6)! 282 (1.6}

The standard errors of the estimated statisics appear in parentheses. It can be said with about 95 pereent
certainty that, for each population of interest, the value for the entire population 1s within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient to permit a
reliable estimate {fewer than 62 students). ~
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TABLE A6 | Teachers’ Reports on the Amount of Time
(continued) | Students Spent on Mathematics Homework
Each Ivay
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1900 NAEP TRIAL An Hour or
STATE ASSESSMENT None 15 Minutes 30 Minutes 45 Minstas More
Parcentage Percentage Fercantage Percantage Parceniage
and and and and
Proficiency Proficiency Proficiency Proficiency Proficiency
JOTAL
State 3{ 0.5) 38( 2.5) 48 ( 2.6) 1015 5(08)
bl B | 253 ( 1.8) 261 ( 1.7) 274 ( 3.7) 276 ( 4.8)
Nation 1(0.3) 43( 4.2) 43( 4.3) 10(1.9) 4{09)
-~ 258 ( 2.3) 268 ( 2.6) 272 ( 8.7)! 278 { 5.1}
PARENTS' EDUCATION
HS non-graduate
State 3{ 1.4) 38 { 3.9) 431 42) 3(25) 4( 18)
Rl 237 ( 3.8) 242 ( 3.1) =) =)
Nation 1{ 08} 43 ( 6.3) 40 ( 6.1) §(1.7) 4(13)
) 243 ( 2.8) 246 ( 3.7) b R G
HS graduate
State 2{09) 40 ( 3.8) 44 { 3.5) 9( 2.5) 5(19)
i B 247 ( 2.5) 250 ( 2.4) =) ™
Nation 1{ 0.5) 43( 5.2) 44 ( 58) 8(31) 3(1.0)
(™ 248 ( 31) 258 { 2.7) e B IR
Some college
State 3{08) 36 ( 3.1) 45 ( 3.4) 10( 2.3) 6{1.1)
el 280 { 2.6) 287 { 2.3) wre ( weey Ml el
Nation 1(08) 44 ( 5.4) 43( 5.8) 7(21) 4(10)
A (el 265 ( 2.6) 270 3.8) Al (| Al B
Coullege graduate
State 2(05) 35( 3.0) 47 ( 2.9) 10( 1.8 5(1.5)
e () 263 ( 1.8) 274 { 2.2) 288 { 4.4) M Bhadd
Nation 0( 03) 40 ( 4.7) 440 11( 2.3) 5(13)
A B 285 ( 2.5) 277 { 3.0) 287 { 8.1} e )
GENDER
Male
State 3(07) 368( 2.9) 48 ( 2.9) 10( 1.6) 4{ 038
R ek 257 ( 2.2y 264 { 2.0) 277 ( 47) e
Nation 1{0.3) 44 ( 4.4) 43 ( 4.3) 9( 1.9 5( 13
() 257 { 2.9) 268 ( 2.9) 273 ( 7.3)i 278 ( 7.7)
Femaie
State 3(086) 37 (25 44 ( 2.7) 10 1.7) 6( 1.2)
eee [ eer) 250 ( 1.9) 257 { 1.9) 265 ( 3.8) 271{ 5.1)
Nation 1(04) 41 ( 4.4) 43( 47 11( 2.0) 4{08)
et 255 ( 2.3} 264 { 2.8) 272 ( 8.7y )

The standard errors of the esimated statist..s appear i parentheses. [t can be said with about 95 percent
certanty that, for each population of interesc. the value for the entire population is within ¢ 2 standard errors
of the estimate for the sample. ' Interprct with caution -- the nature of the sample does not allow accurate
determination of the variabilnty of this esumated mean proficiency. *** Sample size 1s insufficient to permit a
reliable estimate (fewer than 62 students).
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TABLE A7 | Students’ Reports on the Amount of Time They
Spent on Mathematics Homework Each Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL An Nour or
Percentage Percentage Percentage Peccentage Percentage
and and and and and
Proficianwy Proficiency Proficiency Proficisicy Proficiency
TOTAL
State 9{ 09) 24 ( 0.8) S2( 09) 17{ 0.9) 18{ 1.0
as7 ( 2.2) 260 { 1.6) 281 ( 1.5) 261 ( 1.8) 258 { 1.9)
Nation 8(08) 31( 20 212 16{ 1.0) 12{1.1)
251{ 2.8) 264 ( 1.9) 283 ( 1.9) 286 ( 1.8) 258 { 3.1)
RACE/ETHNICITY
White
State 3(10) 26 ( 1) 32(12) 17{( 4.9 15( 1.2)
288 ( 2.9) 270( 1.2) 271 ( 1.8) 272( 22) 271 ( 2.1)
Nation 10{ 1.0) 33(24) 32( 13) 15{ 08) 11( 4.3}
Black 258 { 3.4) 270 ( 1.9) 270( 2.1) 217 ( 22) 268 ( 3.3)
2
State sg 2.5) 23 5.0)) 35( 4.8) 13( 3.3) 23( 5.8)
Nation 7{1.5) 26 ( 2.5) 327 18 ( 2.3} 16( 1.9)
™) 241 ( 3.8) 237 ( 3.5) 240 ( 3.8) 232{ 3.7}
Hispanic
State 9(15) 24 (1.7 31( 1.8) 16 ( 1.3} 20(17)
240 ( 3.8) 242 ( 2.8) 243 ( 1.8) 245{ 3.0) 245 ( 22)
Nation 12{ 1.8) 27( 3.0 30( 2.6) 17(21) 14(1.7)
) 246( 36)  248( 34) 241 ( 43) v
American Indian
State 10( 2.2} 17 ( 2.8) 28( 54 18( 3.0 25( 4.9)
e ( o-n) e ( 9") e ( "1) *°te ( "t) *ee ( 'N)
Nation 13( 5.3) 30 (10.0) 27({ 67 24 (14.2) 6( 6.4)
[ 2 2] ( M’ o ( .'0, L L] ( cﬂ) *ere ( "!’ T ( 'ﬂ)
TYPE OF COMMUNITY
Advantaged urban
State 8{22) 24 1.7) 34{ 37 18 ( 3.0 18({ 1.7)
*re ( “'; "t ( coo) 278‘ 23)| ‘e ‘ coo) e { iit)
Nation 8{ 25) 41 (12.5) 31{ 6.6) 12 ( 3.3) 7( 34
-re ( m, 275( 3'0), 280( ‘S)I . ( 'ﬂ, e ( aoa)
Disadvantaged urban
State 8( 1.9 24 ( 2.) 35 ( 2.5) 12{19 21( 2.9
L o d ‘ i'i) 2‘7( "7)! 2‘9( "5)‘ e ( O") ety ( tﬂ)
Nation 12( 3.7) 24 ( 3.3) 31( 3.0 20( 1.8 14 { 2.2)
=) 253 ( 4.9} 247 ( 4.7) 250 ( 4.8y b i
Extreme rural
State 7{13) 23( 5.4) 30{ 1.2 20( 3.0 0 4.4)
e ( NO) et ( f'.) *te ( C"; *oe ( +*e * ( * s
Nation 8(23) 365 4.8) 31( 29 18 ( 3.8) 7(27
=) 2680 ( 3.5)! 255 ( 5.1 ) Rl S
Other
State 10(1.4) 26 ( 1.2) 28( 1.2) 18( 1.3) 18 ( 1.5)
286 ( 2.7) 261 ( 2.5) 258 ( 2.4) 257 ( 2.5) 260 ( 3.3)
Nation 8( 1.0 30{ 1.8) 32( 1.3) 15{ 1.9) 13( 1.1
250( 3.8) 263 ( 2.3) 264 ( 2.3) 267 { 2.9) 258 ( 3.6)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency. *** Sample size 1s insufficient to permut a
reliable estimate (fewer than 62 students).
o™
1 '
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TABLE A7 | Students’ Reports on the Amount of Time They
(continued) | Spent on Mathematics Homework Each Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL An Hour or
STATE ASSESSMENT None 15 Minutes 0 Minutes 45 Minutes Mors
and and -
Proficiency Proficiancy Proficiency Proficlency Proficiency
TOTAL
State 8(09) 24 ( 0.8) 32(09) 17(0.9) 18 { 1.0)
57 ( 2.2) 260 { 1.6) 261 ( 1.5) 281 ( 1.8) 258 ( 1.9)
Nation 8{ 08) 31{ 20) 32{1.2) 16 { 1.0) 12{ 1.1)
251 ( 28) 264 ( 1.9) 263 { 1.9) 208 ( 1.8) 258 { 3.4)
PARENTS' EDUCATION
HS non-graduate
State & (2.0 22 ( 2.5} 34 ( 2.8) 18 ( 2.6) 17 ( 2.4)
[ 22] ‘ on) et ( fﬂ) 238 ( 24) e ( Qﬂ, L al ( m)
Nation 17( 20 26 ( 3.3) 444 12 ( 2.5) 10{22)
R W 246 { 4.0) 246 ( 2.8) R Bl | el el |
NS graduate
State 11 ( 1.8) 24 {1.7) 31 {1.6) 16 { 1.5) 18 { 1.6)
=) 253 ( 2.8) 251 ( 2.5) 253 ( 3.1} 247 { 2.7)
Nation 10 ( 1.7) 33(22) 31 {1.9) 16 ( 1.4) 11(1.5)
246 { 4.2) 259 { 32) 254 ( 2.4) 256 ( 2.8) 244 ( 3.4)
Some college
State 7{18) 26{ 1.8) 29(1.7) 18 { 1.7) 20{ 1.8)
il S 266 { 2.3) 288 ( 2.5) 285 { 3.2) 262 { 3.6)
Nation 9{12) 30( 2.7) 368(21) 14 { 1.8) 11( 1.5}
) 286 { 3.0) 266 ( 2.6) 274 { 3.5) the ( eey
College graduate
State 711.2) 24 ({ 1.3) 35(1.7) 16 ( 1.4) 17 { 1.8)
286 ( 4.4) 272 ( 2.0} 273¢( 2.1) 275 ( 3.0} 272 ( 2.7}
Nation 7(08) 31 ( 34) 31{20) 18 { 1.2) 14 ( 1.9)
265 { 3.6) 275 ( 209 2151 2.5) 278 { 3.2) 271 ( 2.8)
GENDER
Male
State 12 { 1.3) 27 { 1.1) 32({14) 14 { 1.0) 15( 1.2)
262 ( 3.0 264 ( 2.2) 265 ( 2.1) 264 ( 2.4) 2601( 2.7)
Nation 1M (1.9 34 ( 2.4) 29 { 1.3) 15 ( 1.2} 11{1.4)
255 { 3.9) 264 | 2.8} 266 ( 24) 265 ( 3.0) 258 ( 4.1}
Female
State 7(08) 22 ( 1.2) 32 {15 19 ( 1.3) 20({ 1.2}
248 { 3.2) 256 ( 2.1) 258 { 1.6) 258 ( 2.0) 256 { 2.1)
Nation 7(08) 28 { 2.0) 35{1.7) 17 { 1.0) 13 ( 1.3)
246 ( 4.1) 263 ( 1.5) 260 ( 2.0} 267 ( 2.4} 258 { 3.3)

The standard errors of the estimated statisiics appear tn parentheses, It can be said with about 95 percent
certaimy that, for each population of interest, the value for the entire population s within + 2 standard errors
of the esumate for the sample. *** Sample size 1s insufficient to permmit a rehable estimate {fewer than 62
students).

1r8
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TABLE A8 | Teachers’ Reports on the Emphasis Given To
Specific Mathematics Content Areas

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Numbers and Operations Measuremaist Geometry
1200 NAEP TRIAL
STATE ASSESSMENT Heavy Littie or No Heavy Littie or No Heavy Little or No
Emphasis | Emphasis | Emphasis | Emphasis | Emphasis | Emphasis
Percentage Percentage Parcentage Fercentage Percantage Percentage
and and and and and and
Proficlency Proficlency Proficiency Proficlkncy Proficiency Proficlency
TOTAL
State 521( 3.3) 1%2{19) 10( 1.8) 43(27) 14 { 1.3; 33{23)
259( 19) 286{43) 250(45) 206(21) 200( 37 ase{ 21)
Nation 49( 3.8) 15( 2.1) 17 ( 3.0) 33 4.0) aWB(AY) 21 ( 33)
260( 1.8) 287 ( 34) 250( 58) 272, 40) 200( 3.2) 284( 54)
RACE/ETHNICITY
White ‘
State 50 { 3.5) 14 ( 1.8) 9{ 1.4) 47 ( 2.7) 18{ 2.0) 20 { 2.3)
272(1.7) 205( 37) 263 { 41) 276(28) 272( 28) 2wW8( 29)
Nation 48 { 3.7) 16 ( 2.4) 14 ( 3.4) WB{47) 27 ( 8.8) 22( d4)
Black 267 { 22) 200(35) 259{69) 277(43) 265(33) 273({ 58)
a
State 50 ( 6.9) 10{ 4.0) 12( 4.7) 48 ( 8.5) 18 { 9.3) 42{ 8.8)
Nation 54( 7.9 11 ( 3.3) 25( 7.4) 23(5.7) 33( 70 24 ( 7.3)
243 ( 43) Tt (') 228 2.8) 238 ( 8.1)1 242( 58) 233 ( 4.7)
Hispanic
State 571{ 5.0 10( 2.2) 13( 3.9} 37 ( 4.0) 12 ( 2.5) 32(37)
243( 22) 270( 64) 232 ( 5.0)0 244{ 3.2) 237(42) V(27
Nation 47 ( 8.7) 8(22) 23( 41) 34 ( 58) 27 ( 6.8) 16 { 5.5)
248 ( 46) U (Y) T ™") 255 (44} () (™)
American Indian
State 53 {10.3) 8( 6.0 10 { 3.8) 20 (11.9) { 5.3) 59 ( 7.3)
233( 6'2)' Laad ‘ ﬂ‘) -te ( 'ﬂ) *re ( M) L a2 d ( M) 2‘0( "2)
Nation (18.5) 6( 6.9) 7({8.7) 13 (15.5) 16 (19.7) 8 {10.4)
oo ‘ Qt.) Lo 1] ( “0) *oe ‘ “t’ oo ‘ m} e ( m) e ( m}
TYPE OF COMMUNITY
Advantaged urban
State 53( 7.8) 11(37) 20 { 5.5) 38 { 5.8) 24 (7.7) 26 ( 4.9)
278( 25)| "o c") "y ( ooQ) 2w( 85)' ore ( oo') Laad ( '.o)
Nation 28 (13.0) 16 { 4.2) 8({70 { 8.5) 33 ( 8.4) 13( 3.2)
*tre ‘ tﬂ) e { ODO) .te ( tfﬁ) - ( ﬁ.) 2\67( ‘.B)l e ( M)
Disadvantaged wrban
State 43 {10.5) 18 { 4.7) 29 ( 8.1) 35 (10.0) 21 { 8.8) 41 { 7.8)
2‘2( 3'7)' (221 ( .0&] (1] ( t'i] 281 ( 3~6)l *de ( “') 250( "7)'
Nation 48 (12.1) 8(40 30 (103) 21 (65) 33(118) 18( 7.6)
255 ( 63) et (") 238 ( BA) ') 248( B2} ()
Extreme rural
State 56 (13.5) 2(1.5) 4{3.1) 35 (12.3) 7( 4.0) 30 (11.4)
243( 7'9)| [ 1 1] ( ‘A') [ 123 ( Q.') *he ( '0') *te ( .0') [, 2] ( -te
Nation 53 (12.4) 6{ 3.6) 6{ 4.9) 32 {11.7) 9{ 6.1} 16 ( 7.8)
257( 7'1)' ‘e ( ﬂ') *fe { QQ') 265( 91), > ( "') ke ‘ "')
Other
State 56( 5.2) 12( 25) 9{ 2.1} 42 ( 5.4) 12 (2.7 {39
261 ( 2.7) 283 ( 55) 251 ( 7.0y 282{ 3.0) 260( 53) 251 ( 3.0)
Nation 52( 4.1) 16 ( 2.7) 16 { 3.9) 34 ( 5.3) 28 ( 4.8) 24 ( 4.3)
260 ( 2.3} 288 ( 3.8) 33 74y 270 ( 4.8) 260 { 3.9) 285 ( 8.7)

The standard errors of the esumated statistics appear in parentheses. [t can be said with about 95 percent
certainty that, for each population of nterest, the value for the entire population 15 within + 2 standard errors
of the estimate for the sample. The percentages may not total 100 percent because the “Moderate emphasis”

category 15 not included. ! Interpret with caution -- the nature of the sample does not allow accurate
determnation of the variability of this esumated mean proficiency. *** Sample size 15 insuificient to permit a
reliable estimate (fewer than 62 students). j lals
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TABLE A8 | Teachers’ Reports on the Emphasis Given to
(continued) | Specific Mathematics Content Areas

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Numbers and Oparatiors Measursment Geometry
1980 NAEP TRIAL
STATE ASSESSMENT Meavy Little or No Heavy Little or No Heavy Littie or No
Emphasis Emphasis Emphasis Emphasis Emphasis | Emphasis
Percentage Percentage Percentage Percentage Perceniage Percentage
and and and and and and
\ Proficiency Proficiency Proficiency Proficiency Proficisncy Proficiency
JOTAL :
State 52 { 3.3) 12{ 1.8} 10( 1.8) 43( 2.7) 14 ( 1.8) B 23
259 ( 19) 236({ 43) 250( 45 206(21) 200(3.7) 256{ 2.4)
Nation 49 { 3.8) 15( 2.9) 17 ( 3.0; 33( 4.0} {38 21( 3.3)
200( 1.8) 287( 3.4) 250( 58) 272( 4.0} 280{ 3.2} 264( 54
PARENTS' EDUCATION
NS non-graduate
State 56 ( 6.3) 7(2.3) 38 ( 4.5) 13 ( 3.3) 29( 4.2)
2‘0( 33) e ( 'N) e { m) 240( 60) L 24 ‘ coc) oo ( m)
Nation 80{ 6.9) 7(23) { §.3) 25( 5.3) 32 (63) { 6.7)
251 ( 3-‘) *tw ( M) .t ( M) e ( NQ) e ‘ 'ﬂ) oo ( NC)
NS graduate
State 53( 42 12 { 2.5} 8( 2.0 36 ( 3.4 15 { 2.3) 34( 3.3)
253 ( 2.6) e ) e () 251(36) 251 (39) 245( 2.6)
Nation 55( 4.8) 1(28) 17 { 3.9) 27 ( 5.09 27 ( 4.5) 24 ( 5.1)
259 { 2.9) e (e 251 ( 6.4) 253( 4.7)1 255 ( 4.2) 246 4.8}
Some college
State 54 { 4.2) 11 ( 2.2) 14 ( 2.5) 45 ( 3.2) 16 ( 2.2) 29( 2.8)
266 { 2.9) e e *ee { *™')  269( 41) 284 (53) 2w2( 3.3)
Nation 47 ( 4.4) 17{ 3.3 12(27) 39¢( 5.5) 27 { 5.0) 23 ( 4.1)
265( 2.8) 284 4.9 Tt (™) 279( 45) 282 ( 48M 270( 4.T)
College graduate
State 48 { 3.8) 15( 2.1) 8(11) 48 (3.2 14 ( 2.5) 33{ 2.8)
269 ( 2.1) 300( 44) e 282( 30) 272 ( 48) 268( 3.0)
Nation 44 ( £.1) 18{ 2.4) 16 { 3.3) 37( 3.8) 26 { 3.4) 21( 2.9
268 (26) 208({34) 264( 7.2)) 283(3.8) 270(38) 280( 6.4)
GENDER
Male
State 53 ( 3.8) 12{ 1.7) 114{21) 44 2 9) 14 { 2.0} 33( 2.8)
262 ( 21) 288( 51) 258( 48y 271(23) 284 43) 259( 2.8)
Nation 43 ( 4.1) 14 ( 2.1) 17 ( 3.3) 32( 3.9) 20 { 4.1) 20( 3.3)
261 ( 25) 287( 44) 258(6.7) 275(48) 263(38) 2086( 6.8)
Female
State 51 ( 34) 12( 1.0 10 ( 1.5) 43 ( 3.0 15 { 2.0) 32( 2.4)
256 ( 21) 2B4( 45 241 ( 57) 260( 25) 257 ( 44) 252( 2.5)
Nation 51( 3.9) 15 ( 2.4) 17 ( 3.2) 35( 4.3) 27 { 3.9) 23( 3.5
260( 2.0) 286( 33) 241( 54) 268(41) 25€(33) 263( 5.0

The standard errore of the estimated stalistics appear in parentheses. It can be said with about 95 percent
certanty that, for each population of interest, the value for the entire population 1s within : 2 standard errors
of the esumate for the sample. The percentages may nnl total 100 percent because the “Moderate emphasis”
category is not included. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 15 insufficient to permut a
reliable estimate (fewer than 62 students),

110
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TABLE A8 | Teachers’ Reports on the Emphasis Given To
(continued) | Specific Mathematics Content Areas

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Data Analysis, Statistics, and
Probabiiity Algebra and Functions
1900 NAEP TRIAL
STATE ASSESSMENT
Little or No Little or No
Heavy Emphasis Emphasis Heavy Emphasis Emphasis
Percentage Parceniage Parcentage
and and and and
Proficiency Proficlency Proficiency Proficiency
JOTAL
State 7(13) 67 { 3.1) 51 (28 17( 1.9)
252 ( 3.9) 257 { 1.8) 271 ( 2.0) 34 (25)
Nation 14 ( 2.2) S3{ 44) 48 ( 3.6) 20( 3.0
269 { 4.3) 261 { 29) 275 2.5) 243 { 3.0)
RACE/ETHNICITY
White
State §{ 08) 67 { 3.1} 56 { 3.3) 13(1.7)
288 ( 4.3) 272 ( 1.9) 280 { 2.3) 247 { 3.0)
Nation 14( 24) 53{ 8.0 48 (42 18 { 2.8)
278 { 4.1) 271 ( 3.9) 28% ( 3.0) 251 { 3.3)
Black
State 18 ( 8.7) 83( 8.8) 43 ( 8.5) 33( 58)
Nation 14 { 34) 53( 82 (7Y 27 { 8.9)
™ 225 ( 4.3) 253 ( 8.3) 228 { 2.2)
Hispanic
State 9( 24) 68( 5.9 44 ( 4.0) 20(27)
232 ( 5.3) 237 { 2.6) 254 ( 2.9) 23 (2.7)
Nation 15( 4.1} 56 ( 8.3) 46 ( 5.9) 18(42)
bl Sl 246 ( 4.4) 257 { 4.0y (™)
American indian
State 7(53) 71( 8.2 43 ( 8.3) 36 (98)
"erd ( M) 218( 4'0)1 *re ( M) ‘b ( oﬁt}
Nation 3 42) 82 {29.1) 16 (24.5) 687 (51.8)
2 sl ( 't‘) Lol ( M) L2 2] ( 'N) *re ( '09)
TYPE OF COMMUNITY
Advantaged urban
State 9( 31 74 ( 8.5) B1(74) 15 ( 5.8)
e 278 ( 2.9) 279 { 4.3} bl S|
Nation 11 { 6.6) 685 (19.4) 41 ( 8.9) 18 { 5.3)
bl i) 284 ( 7.4) 206 { 7.9} e
Disadvantagea urban
State 15¢{ 7.6) 63( 8.7) 48 ( 8.0) 28 { 8.0)
sor [ eor) 247 { 7.6) 288 { 5.6)! 221 { 5.2)
Nation 18 { 9.4) 34 (11.4) 53 (11.8) 20 { 9.4}
A B 236 ( 8.2y 254 { 6.3)! M B
Extreme rural
State 11({ 7.0 48 {12 4) 49 {10.0) 17 { 5.8)
e [ 4 224 ( 7.4} 254 ( 8.4)! ree ( tee
Nation 5{54) 65 {16.8) ( 8.1) 42 {16.0)
R B A 254 ( 8.7} e ey 241 ( 5.8)
Other
State 7{186) 85 ( 4.9) 52 ( 4.7} 15 { 2.4)
257 { 5.9) 255 ( 3.3) 2688 ( 3.2) 235 39)
Nation 15( 2.8) 53(52) 47 ( 4.3) 17 { 3.3)
287 ( 4.7) 260 ( 3.4) 276 { 2.8) 245 { 4.4}

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. The percentages may not total 100 percent because the “Moderate emphasis”
category is not included, ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency. *** Sample size is insufficient to permit a
reliable esumate (fewer than 62 students). 1 I 1
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TABLE A8 | Teachers’ Reports on the Emphasis Given To
(continued) Specific Mathematics Content Areas

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Data Analysis, su‘:’l'ﬂies, and Algebra and Functions
1990 NAEP TRIAL
STATE ASSESSMFNT
Little or No {ttie or No
Heavy Emphasis Emphasis Hsavy Emphasis Emphasis
Percentage Parcantage Percentage Rercantage
at and and and
Proficiency Proficiency Proficiency Proficiency
TJOTAL
State 7{ 4.3} 67 ( 3.9) 51(238) 17( 1.9}
252 ( 3.9) a57 ( 1.8) 274 ( 2.0) B4 ( 25)
Nation 14 ( 2.2) 53{ 4.4) 48 ( 3.6) 20( 3.0)
200 { 4.3) 261 ( 2.9) 2751{ 2.5) 243 (3.0
PARENTS' EDUCATION
HS non-graduate
State 9{ 25) 66 { 5.5) 351( 4.1) 25 ( 4.3)
=t 236 ( 3.7) 247 ( 5.4) el (i
Nation 8{ 3.0) 53(7.7) 28 { 5.2) 29 ( 6.9)
(™ 240 ( 82) (™) R Gt
HS graduate
State 111(2.3) 63 ( 3.9) 46 ( 3.5) 21 ( 2.5)
™o 243 ( 2.7y 261 ( 3.1) 230 ( 3.5)
Nation 17( 3.7) 54 ( 5.4) 44 ( 4.8) 23 ( 3.9}
261 ( 8.0} 247 { 2.9) 285 ( 3.5) 238 { 3.4)
Some college
State 7(14) 87 ( 3.7) 55( 3.8 13( 2.2)
bl e 267 ( 2.8) 277 ( 2.9) e (e
Nation 13( 2.5) 571{ 5.8) 48 | 4.8) 17 { 3.)
o 270( 3.7) 278 { 3.0) A |
Coliege graduate
State 6(1.1) 68 { 3.7) 680 ( 3.5) 12(1.7)
bl B 274 ( 2.5) 281 ( 2.7) 246 ( 4.2V
Nation 15 ( 2.4) 53 ( 4.4) 50 (3.9 18 ( 2.4)
282 { 4.5) 275( 3.8) 288 { 3.0) 249 { 4.0)
GENDER
Male
State 7{1.3) 68 { 3.4) 48 ( 3.1) 18 {2.1)
258 { 4.6) 261 2.2) 273 { 2.6) 236 ( 3.2)
Nation 13( 2.2) 54 4.7) 44 ( 4.1) 22 38)
275 ( 5.8) 280 ( 3.5) 2768 { 3.2) 243 { 3.0)
Female
State 7(14) 67 { 3.1) 54 ( 2.7) 18 { 2.0)
247 ( 5.2 254 { 2.1) 2701 1.9) 231 ( 3.2y
Nation 181( 2.4) 53( 4.5) 48 ( 3.6) 18 { 2.9)
263 | 4.4) 262 ( 2.8) 274 { 2.7) 244 { 3.9)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
ceriainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. The percentages may not lotal 100 percent because the “Moderate emphasis”
category 1s not included. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this eslimated mean proficiency. *** Sample size 15 msufTicient to permit a
reliable estimate (fewer than 62 students),
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TABLE A9 | Teachers’ Reports on the Availability of

Resources
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1980 NAEP TRIAL | Get All the Resources | | Get Most of the | Get Some or None of
STATE ASSESSMENT Need Resources | Need the Resources | Need
Percentage Percentage Percentage
and and and
Proficiency Proficisncy Proficiency
TOTAL
State 17 { 2.8) §3( 28} 3M( 26
261 ( 2.4) 281 (17 257 { 2.3)
Nation 13( 24) 56 ( 4.0) 3M{42)
265 ( 4.2) 265 ( 2.0) 281 { 2.9)
RACE/ETHNICITY
White
State 18 ( 2.5) 53( 3.1) 31( 25)
271 ( 2.7) 273 ( 1.4) 269 { 1.8)
Nation 11{ 25) 58 { 48) 30 ( 4.8)
75 ( 3.5) 270 { 2.3) 267 { 3.3)
Black
State 14 ( 5.1) 48 { 8.7) 38 (982
Tt R 2l ] *ee ( QN, *~h ( QN)
Nation 15 ( 42) 52 ( 68) 33(72)
241 { 5.3) 242 ( 24) 236 { 4.9)
Hispanic
State 18 ( 5.0) 52 ( 48) 28 { 4.5)
247 ( 2.9) 243 ( 2.1) 238 ( 2.7)
Nat:on 23( 7.6) 44 ( 4.9) 4(7.7)
246 ( 7.7 250 { 2.9} 244 { 3.0)
American indian
State 1(34) 55 ( 9.8) 34 ( 904)
- ( roo) 237( 5'7” e ( ree
Nation 6(74) 72 (26.8) 22 (20.7)
e ‘ -te) L2 o) ( m) e ( 0")
TYFE OF COMMUNITY
Advantaged urban
State 818 57 ( 8.5) 34 ( 60)
) 272 { 2.2)! 280 ( 4.2)
Nation 38 { 9.2) 58( 8.9) 3{ 31)
272 ( 8.5) 286 ( 1.3}! e ()
Disadvantaged urban
State 14 { 6.2} 55 ( 8.6) 32 ( 9.4)
o) 254 { 5.8) 244 ( 4.9)
Nation 10 ( 6.8) 40 (13.1) 50 (14.5)
e (Y 251 { 5.4) 253 ( 5.5)!
Extreme rural
State 8{ 28) 74 ( 82) 18 { 8.0)
L and ( too) 251 ( B.1)| e ( *n)
Nation 2{ 2.8) 54 (10.4) 43 (10.3)
A S 280 ( 8.8)! 257 { 5.0}
Other
State 20{ 5.1) 51 ( 48) 28 ( 4.0)
260 ( 4.5) 261 ( 2.5) 253 ( 3.7)
Nation 11 2.9) 58 ( 54) 31 { 586)
265 { 3.9) 264 ( 2.1) 263 { 4.2)

The standard errors of the estimated statistics appear in parentheses. It can be said with abou! 95 percent
certainty that, for each population of interest, the value for the entire population s within t 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not ailow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 15 insufficient to permut a
reliable esumate {fewer than 62 students).
1 LI
v J
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TABLEAS | Teachers’ Reports on the Availability of
(con xued) Resources

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL | Get Al the Resources | | Get Most of the | Get Some or None of
STATE ASSESSMENY Need Resources | Nesd the Resowrces | Nead
Farcentage Parcentage Farceniags
and and and
Proficiency PMroficiency Proficiency
TOTAL
State 17({ 286) 53(28) 91 { 2.8)
M1 ( 24) 281 ( 1.7) 87 ( 2.3)
Nation 13( 24) 58 ( 40) 31( 4.2)
285 ( 4.2) 265( 20) 261 { 2.9)
PARENTS' EDUCATION
NS non-graduate ’
State 17 ( 3.8) 51 ( 4.9) 32(52)
At (i 241 { 3.7) 236 { 3.3)
Nation 8(26) 5 (87 38( 83)
bl ekl | 244 ( 2.7) 243 ( 3.5)
HS graduate
State 17 ( 3.5) 50( 4.0) 33 (39
250 ( 3.4) 252 ( 2.4) 243 {27
Nation 10 ( 2.5) 54 ( 4.9} 35 ( 49)
253 ( 4.8) 256 ( 1.9) 256 ( 2.8)
Some college
State 18 ( 3.4) 51( 3.9) 31 ( 35)
267 ( 3.5) 267 ( 2.0) 285 ( 3.1)
Nation 13( 3.3) 82 ( 4.3) 25( 44)
College oraduate
State 16 ( 2.3) 56( 27) 29( 22)
274 ( 3.6) 274 ( 2.0) 269 ( 2.6)
Nation 15 { 2.9) 56 ( 4.9) 30{51)
276 ( 5.¢) 276 ( 2.2) 2713 { 3.7)
GENDER
Male
State 17(27) 52{ 33) 31 { 3.0
265 { 2.6) 265 ( 2.0) 258 { 2.7)
Nation 13{ 2.8) 57 { 4.0) 30{ 4.00
264 { 5.0)! 285 { 2.8) 284 ( 3.3)
Female
State 16 { 2.8) S4(27) 0(25)
257 ( 2.6) 258 ( 1.9) 255 ( 2.5)
Nation 13 ( 2.4) 55 ( 4.4) 2(47)
2668 ( 3.9) 264 ( 2.00 257 { 3.0)

The standard errors of the estimated staustics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample. ! Interpret with caution -- the nature of the sample does nrt allow accurate
determination of the variability of this estimated mean proficiency, *** Sample size 15 insu'ficient to permit a
reliable estimate (fewer than 62 students).
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2 S—

TABLE Al0a| Teachers’ Reports on the Frequency of Small

Group Work
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1800 NAEP TRIAL
STATE ASSESSMENT At Least Once a Week | Less Than Once a Week Never
Parcentage Petrcentage Parcentage
and and and
Proficisncy Proficiency Proficlency
TOTAL
Stata 61 { 2.8) 31 26) 8(1.2)
257 (1.6) 204 ( 1.9) 264 ( 3.3)
Nation 50{ 44) 43( 49) 8{20
260 ( 2.2) 64 ( 23) 277 { 5.4)
RACE/ETHNICITY
White
State 58 ( 2.8) 34 ( 2.6) 9(12)
269 ( 1.5) 274 { 1.8) 272 ( 3.7)
Nation 45 ( 4.8) 43 { 4.5) 8(23)
285 ( 2.7) 274 ( 2.2) 285 ( 4.9}
Black
State Ssg 9.3)) 32¢ 65)) 12 ( 5.0)
Nation 47 ( 8.) 45( 7.0) 9( 4.1)
240 ( 3.4) 238 ( 4.0) "
Hispanic .
State 69 ( 3.4) 24 { 3.3) 6(1.8)
240 ( 1.9) 245 ( 2.5) -
Nation 64 (72) 32{ 6.9) 4{1.4)
246 { 2.5) 247 ( 6.3} eee [ eeey
American indian
State 54 (14.5) 40 (12.3) 5{(37)
232 { 2.4) 234 ( 8.4) )
Nation 18 (24.3) 80 (27.2) 2(3.7)
TYPE OF COMMUNITY
Advantaged urban
State 52 ( 5.8) 47 { 5.6) 1{0.3)
276 { 3.9)f 275 ( 3.2) ver (4o
Nation 38 {22.9) 41 {17.9) 20 (12.2)
Disadvantaged urban
State 63( 8.3) 20( 7.8) 8(32)
242( 3.1” e ( e e ( fﬂ)
Nation 70 {11.7) 21{ 9.0) 8( 8.5)
248 { 4.8) 249 { 8.7)! ses (wvey
Extreine rural
State 69 (15.3) 28 (14.0) 4 2.6)
250 ( 7.2)! bl S )
Natien 35 (14.8) 56 (17.1) g( 9.6)
<55 ( 5.5)! 258 ( 5.9) o ()
Other
State 62 { 4.0) 32{ 3.4) 8{ 1.6)
258 ( 2.8) 260 ( 2.5) 263 { 6.1)!
Nation 50( 4.4) 44 ( 4.5) 6( 1.8)
260 ( 2.4) 264 { 2.8) 277 { 8.3)

The standard errors of the esumated statistics appear in parentheses. [t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient to permit a
reliable estimate (fewer than 62 studentis). 1 ¢ -
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TABLE Al0a]| Teachers’ Reports on the Frequency of Small
(continued) | Group Work

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL
STATE ASSESSMENT At Laast Once a Week | Less Than Once a Week Never
fercentage Parcentage Parceniage
and and and
Proficiency Proficiency Proficiency
TJOTAL
State 81({ 28) 31 { 2.8) 8{12)
257 { 1.8) 264(19) 284 | 3.3)
Nation 50( 4.4) 43( 41) 8{ 2.0)
200( 2.2) 4 ( 2.3) 217 ( 5.4)!
PARENTS' EDUCATION
NS non-graduate
State 71 { 4.0) 25( 3.8) 4(1.9)
240 ( 2.5) R i )
Nation 80( 64) 39 ( 85) 1{14)
244 { 3.2) 244 { 3.2)! e (v
HS graduate
State 80 ( 3.8) 31( 34) 8( 2.0
248 { 2.9) 251 ( 2.5) o { )
Nation 49 ( 4.8) 45 ( 5.1) §( 25)
252 ( 2.8) 257 ( 2.7) e (o)
Some college
State 63( 34) 30 ( 3.3) 8(1.5)
266 ( 2.3) 268 ( 3.2) bl et
Nation 51( 52 42 ( 51) 7(23)
266 { 3.1) 288 ( 3.2) el S
College graduate
State 57 { 2.8) 35(26) 8(11)
269 ( 2.1) 279 ( 2.3) e (e
Nation 46 ( 5.2) 43 ( 4.4) 11 (2.7}
271 ( 2.8) 276 { 3.0) 285 { 4.9)
GENDER
Male
State 61(28) R 7(13)
261 { 1.9) 288 { 2.5) 262 { 4.9)
Nation 50 ( 4.5) 42 { 4.0} 8{21)
261 { 3.0) 265 ( 3.1) 278 ( 8.3)
Female
State 60 { 3.2) 31 ( 2.8) 8(13)
253 ( 1.8) 259 ( 1.9) 2865 { 3.1)
Nation 50( 4.7) 43 ( 4.7) 7T(219)
259 ( 7.2) 263 ( 2.1) 275 ( 6.6)

The standard errors of the estimated statistics appear in parentheses, It can be said with about 95 percent
certainty that, for each population of interesi, the value for the entire population 1s within t 2 standard errors
of the estimate for the sample, ! Interpret with caution -- the nature of the sample does not allow accurate
determnination of the varability of this estimated mean proficiency. *** Sample size is insufficient to permut a
reliable estimate {fewer than 62 students).
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TABLE Al0b| Teachers’ Reports on the Use of Mathematical

Objects
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1980 NAEP TRIAL
STATE ASSESSMENT At Least Once a Week | Less Than Once a Week Never
Percentage LBercentage Parcantage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 21( 29) 83( 3.9) 17 { 2.3)
256 ( 2.4) 250 { 1.7) 2608 ( 3.4)
Nation 22{3.7) 88 (39 8{ 2.6)
254 { 32) 203 ({ 1.9) 282 ( 5.8)
RACE/ETHNICITY
White
Stata 19 ( 2.5) 84( 29 18 ( 2.6)
270 ( 1.8) 270 ( 1.5) 276 ( 3.4)
Nation 17 { 4.0) 72(42) 10( 2.7}
281 ( 3.8) 289 ( 2.1) 288 ( 8.2)i
Slack
State 23% 92)) 54{87) 22(17.8)
Naticn 22 ( 5.9) 70( 8.3) 8( 3.9}
B3 ( 5.9) 241 { 2.9) e (e
Hispanic
Stata 28 ( 5.9) 58 ( 8.0} 14( 2.7)
244 { 2.5) 242{ 2.2) 247 { 5.8)
Nation 39(7.5) 55(7.3) 7(28)
247 ( 3.8) 245 ( 3.8) hidl S|
American Indian
State 9{31) 77 ( 5.0} 14 ( 5.4)
) 231 ( 1.9) )
Nation 78 {34.8) 22 (34.8) 0( 0.0)
TYPE OF COMMUNITY
Advantaged urban
State 10{ 2.4) 64 (10.0} 28 {10.8)
Bl Gl 272 ( 3.2)1 R S
Nation 23 {(14.4) 83 (11.5) 15 { 8.3}
b S 278 ( 5.6)! Rl Sl
Disadvantaged urban
State 32( 8.9) 56 { 9.3) 12 ( 4.9)
237 ( 4.0} 2549 ( 5.3) -t
Nation 39 (11.4) 58 (12.1) 2(1.8)
247 { 7.5) 253 ( 7.0) M Bl
Extreme rural
State 17 { 8.1) 73( 8.2) 10{ 6.7)
R Sl 242 { 6.4} B [ dwe)
Nation 27 (14.9) 65 (14.8) 8{39
o {0 282 ( 2.8}l e
Other :
State 22 [ 4.9) 68 ( 5.4) 13( 3.5)
258 { 3.8) 258 | 2.8) 281 ( 4.0)
Nation 19 { 4.3) 72 ( 5.0 9( 3.3)
253 ( 3.9} 263 ( 2.2) 281 ( 7.1)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire populauon is within = 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient to permit a
reliable estimate (fewer than 62 students).
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TABLE Al10b| Teachers’ Reports on the Use of Mathematical
(continued) Objects

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1890 NAEP TRIAL
STATE ASSESSMENT Al Least Once a Wesk | Loss Than Once a Week Neaver
parcentage Perceniage Percantage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 21( 2.8) 83 ( 3.1) 17 2.3)
256 ( 2.4) 258 ( 1.7} 2668 ( 3.4)
Nation 22(37) 68 { 3.9) 8(286)
254 ( 3.2) 263 ( 1.9) 282 { 5.9)
PARENTS' EDUCATION
NS non-graduate
State 25( 4.8) 62( 5.2) 13(3.7)
Nation 25( 5.8) 86( 7.2 91{ 8.5)
A (s 243 ( 2.2) ™™
HS graduate
State 21 ( 3.8) 60 ( 3.4) 15( 2.4)
250( 3.7) 249 { 1.9) 254 [ 3.0)
Nation 23 ( 4.8) 70 ( 5.3) 7( 2.8)
246 | 4.0) 255 ( 2.2) bl (i
Some college
State 23( 38) B1( 42) 17 { 3.1)
265 ( 2.8) 284 ( 2.4) 277 ( 4.3}
Nation 18 ( 4.0) 73 ( 4.3) 9(2.4)
261 ( 4.4) 266 ( 2.3) et Shaad]
Cotlege graduate
State 17 ( 2.7) 66 ( 3.1) 17 { 2.5)
286 { 2.9) 273 ( 1.9) 277 4.7)
Nation 20 ( 3.9) B89 ( 3.7) 14 2.5)
266 { 3.5} 274 ( 2.2) 297 { 4.2
GENDER
Male
State 201{ 2.9) 83 ( 3.4) 17 { 2.6)
260 ( 2.9) 263 ( 1.9) 268 ( 4.3)
Nation 22 ( 4.1) 69 ( 4.1) 8(20
255 ( 4.1) 265 { 2.1) 287 { 7.2)
Female
State 21 { 3.1) 63 ( 3.0) 16( 2.2)
252 ( 2.8) 255 { 1.8) 264 { 3.3)
Nation 21( 3.8) 69 ( 4.2) 10 ( 3.3)
254 ( 3.3) 262 ( 1.9) 278 ( 6.0)

The standard errors of the estimated statistics appear 1n parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the natu-e of the sample does not allow accurate
determination of the vanability of this estimated mean proficiency. *** Sample size 1s msufficient to permit a
reliable estimate {fewer than 62 students).
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TABLE Alla| Teachers’ Reports on the Frequency of
Mathematics Textbook Use

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL About Once a2 Week or
STATE ASSESSMENT Almost Every Day Several Times a Weok Less
Perceniage Parcentage Parceniage
and and and
Proficiency Proficiency Proficiency
TOTAL
State T2 { 2.5) 23(23) 5{13)
2 ( 1.5) 57 { 24) 238 { 4.68))
Nation 82 ( 3.4) 3 31) 7{18)
267 ( 1.8) 254 { 2.9) 200 ( 5.4)
RACE/ETHNICITY
White
State 72 ( 2.8) 24 ( 28) 3(144)
273 { 1.4) 209 { 2.0) - ()
Nation 84 ( 3.7) 28 ( 3.2) 8(239)
272 ( 19) 284 { 3.4) 284 { 5.4)
Sisck .
State 64 ( 8.4) 23 ( 5.4) 14 { 6.2)
R e ™) )
Nation 56{17 41(7.9) 2(1.4)
244 { 4,0) 233 ( 3.9} e (™)
Hispanic
State 75( 34) 21{ 3.2) 5(15)
244 ( 1.8) 240 ( 3.1) M B
Nation 61 ( 88) 32 ( 53) 8(23)
251 ( 3.4) 240 ( 4.3)i bl il
American Indian
State 80 {10.7) 26(67) 14 ( 8.7)
237 ( 5.8) i bl o ()
Nation 15 (25.9) 83 {28.3) 2(30
TYPE OF COMMUNITY
Advantaged urban
Statas 81 ( 4.9) 8({ 4.3) 1{07)
276 { 1.9) bl B )
Nation 63 (159) 23 ( 6.2) 14 (14.8)
283 ( 7.3) sen (eeny sre ( wrey
Disadvantaged urban
State 67 { 9.2) 24 { 8.5) 9 ( 585)
254 ( 5.4) (e e ( tn)
Nation 66 (10.7) 31 (11.1) 4(22)
252 ( 4.7 243 { 8.0} il Sl
Extreme rural
State 68 {11.0) 29 {10.8) 4{ 26)
250 ( 4.5)! R it (™)
Nation 50 {10.8) 40 {10.0) 10{ 7.3)
268 ( 4.0} 247 { 7.8) o)
Other
State 72 { 38) 23{ 3.9) 5(186)
260 ( 2.4) 259 ( 3.5) 240 ( 8.4)
Nation 63 ( 3.9) 311{ 35) 8( 1.9)
287 { 2.3) 255 ( 3.1) 257 { 5.8)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certamty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interprel with caution -- the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency. *** Sample size is insufficient 1o permit a
rehiable esumate (fewer than 62 students),
[
1:9
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Arizona

TABLE Alla| Teachers’ Reports on the Frequency of
(continued) | Mathematics Textbook Use

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL About Once a Wesk or
STATE ASSESSMENT Almost Every Day Several Times a Week Less
Pearcentage Percentage farcentage
and and and
Proficiency Proficiency Proficiency
TOTAL
State T2 ( 2.5) 23( 23 5(13)
202 { 1.5) 257 { 24) 238 { 4.8)!
Nation 82 ( 34) M {31) 71{18)
267 { 1.8) B4 { 2.9) 260 ( S.)
PARENTS' EDUCATION
HS non-graduate
State 68 { 4.3) 27 ( 4.5) 4(1.8)
242 ( 2.9) ) =A™
Nation 87 { 5.5) 27 ( 5.2) 8{21)
HS graduate
State 74 ( 38) 24 (34) 5(18)
254 { 2.0) 2851 (32) b B
Nation 811 4.4) 3437 8(15)
257 ( 2.5) 250 { 2.9) e [ we)
Some coliege
State 13( 2.9) 22 { 2.8) 5(1.8)
288 (22 263 ( 3.7) ™)
Nation 68 ( 4.2) 26 ( 3.7) 6 ( 1.9)
kT2 { 2.7) 258 ( 52) Ml Bhatd
College graduate
State 75( 2.9) 2((27) 4(1.3)
275 ( 1.7) 289 ( 2.7) e ()
Nation 81 { 4.0} 31 ( 3.9} 8(31)
281 ( 22) 265 ( 3.1} e ()
GENDER
Male
State 72 ( 2.8) 23(26) 5(1.5)
285 { 1.7} 264 { 3.2) b Bl
Nation 60 ( 3.7) 3( 34) 7(1.9)
268 { 2.) 256 { 3.8) 264 { 6.7)
Female
State 72(2.4) 4 ( 2.4) 5(12)
258 { 1.5) 54 { 25) (™)
Nation 65 ( 36) 28 { 3.3) 7(22)
208 ( 1.8) 253 ( 25) b e

The standard errors of the estimated statistics appear in parentheses. It can be said with aboul 95 percent
certainty that, for each popuiation of interest, the value for the entire population 1s within ¢ 2 standard errors
of the estimatle for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 1s msufficient to permit a
reliable estimate (fewer than 62 students).

120
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TABLE Allb| Teachers’ Reports on the Frequency of
Mathematics Worksheet Use

‘PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFITZIENCY

1900 NAEP TRIAL Al Leart Several Times
STATE ASSESSMENT 2 Week About Once a Week Less than Wesidy
Percentage Perceniage Parceniage
and and and
Proficisncy Proficiency Proficiency
TOTAL
State 32(32) 32(25) 38{28)
253 { 1.9) 258 ( 2.3) 208 { 22)
Nation 34, 38) 334 32{ 3.6)
258 ( 2.3) 200 { 2.3) 274 { 2.7)
RACE/ETHNICITY
White
State 30 ( 3.4) 31{ 2.3) 39 ( 3.0
285 ¢ 1.7) 269 ( 1.9) 278 { 2.0)
Nation 32 ( 4.4) 33 ( 3.5) 35( 3.8)
264 { 2.7) 284 { 2.7) 279 ( 2.9)
Black
State 33({88) 37 ( 8.2) 29 ( 8.3)
Nation 45 ( 7.5) 31( 7.8) 23( 8.3
232 ( 3.4) 243 ( 2.3) 248 { 7.0)!
Hispanic
State 35 ( 5.8) 32 ( 4.0) 33 ( 3.6)
240 ( 2.8) 244 ( 2.8) 248 ( 2.7)
Nation 41{17) 26 ( 5.3) 33(7.5)
242 { 3.2) 244 ( 5.1) 257 ( 2.3)
American Indian
State 43 (14.4) 31 {13.4) 27 { 9.6)
230( 2'7)3 ren ( m) (2] e
Nation 10 (18.8) 76 (38.2) 13 (18.5)
e ( 'M) ree ( ﬁ') e ( 0")
TYPE OF COMMUNITY
Advantaged urban
State 20({ 4.4) 38 (7.0 431{ 8.2)
b B 270 ( 2.1) 287 { 3.2)
Nation 58 (13.9) 20( 6.0) 21 ( 8.2)
273( 3'4)‘ e ‘ “O) ren ( 00’)
Pisadvantaged wban
State 32({84) 45 {10.7) 24 ( 8.7)
250 ( 3.0)! 237 { 4.6) e ((vee)
Nation 50 (13.9) 22 (11.2) 28 (10.7)
237 ( 2.4) 258 { 8.3} 263 ( 4.1
Extreme rural
State 35 {12.8) 17 (12.9} 49 (13.2)
e e -re ( 0“) 2‘7‘ 7.?)’
Nation 27 {14.3) 49 {(12.7) 24 (10.1)
B b 258 ( 6.7) bl S
Other
State 33( 5.5) 30( 39 37 { 4.3)
253 ( 3.4) 259 ( 3.0) 263 ( 3.5)
Nation 30( 4.4) 35( 4.3) 35 ( 4.2)
256 ( 3.3) 253 (2.8) 272 ( 2.8)

The standard errors of the estimated statistics appear 1n parentheses. It can be said with about 95 percent
cerlamnty that, for each population of interest, the value for the entire population 1s within * 2 standard errors
of the esumate for the sample. ! Interpret with caution - the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency. *** Sample size 15 insufficient to permut a
rellable estimate (fewer than 62 students).
f‘,. -«
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Arizona

TABLE Allb| Teachers’ Reports on the Frequency of
(continued) Mathematics Worksheet Use

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL At Least Several Times
STATE ASSESSMENT a Week About Once a Week Less than Weelkly
Percentage Percentage Parcentage
and and and
Proficiency Proficiency Proficiency
TOTAL
State V{32 2{ 25 36 { 2.8)
253 ( 1.9) 258 ( 2.3) 288 ( 22)
Nation 34{ 38) 33¢( 34) 32( 36)
256 ( 2.3) 200 ( 2.3) 274 ( 2.7)
PARENTS' EDUCATION
HS non-graduate
State 38(57) 35( 4.9) 29 ( 38)
236 { 4.4) 238 ( 3.5) 246 ( 4.3)
Nation 35( 6.0) 29{ 6.3) 3R ( 6.9)
239 ({ 35) w{ ) 250 ( 45)
HS graduate
State A5 ( 4.) 31 (3.0 M (32
248 ( 2.5) 249 { 3.1) 252 ( 2.9)
Nation 35 { 5.3) 36 ( 4.5) 30 ( 4.8)
250 ( 3.8) 250 ( 2.7) 283 { 3.4)
Some coliege
State 34 ( 88) 33 ( 298) 36( 31)
282 ( 2.8) 263 ( 3.1) 273 ( 3.9)
Nation B 47} 32 ( 4.0 35( 4.4)
260 ( 2.8) 206 ( 4.2) 278 ( 2.8)
Coliege graduate
State 28 ( 3.0) {286 40 ( 3.5)
264 { 2.2) 288 ( 2.6) 281 { 28)°
Nation 35{ 3.8) 32 ( 34) 33 ( 3.5)
264 ( 2.6) 271 ( 2.4) 289 { 2.9)
GENDER
Male
State 32( 32 30( 2.7) 38 ( 2.9)
257 ( 2.1) 261 ( 2.6) 2689 { 2.6)
Nation 35( 4.9) 35( 3.6) 31 35)
257 ( 3.2} 261 { 28) 275 { 3.2)
Female
State 33( 36) 34 28) 33( 3.0
250 ( 2.2) 254 ( 2.4) 2683 ( 2.2)
Nation 34 { 4.1) 32(37) 34 ( 4.1)
254 ( 2.1) 258 { 2.3) 273 ( 2.8)

The standard errors of the estimated statistics appear 10 parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within 1 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurale
determination of the variability of this estimated mean proficiency. *** Sample size 1s insufficient {o permit a
reliable estimate (fewer than 62 students).
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Arizona

TABLE A12 | Students’ Reports on the Frequency of Small

Group Work
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1980 NAEP TRIAL
STATE ASSESSMENT Al Least Once a Week | Less Than Oncs 2 Week Naver
Parcentage Fercentage Perceniage
and and and
Proficiency Proficiency Proficiency
TOTAL
State A3 1.9) 28( 1.1 42{ 198)
258 ( 2.9} 284 ( 1.8) 284 { 1.6)
Nation 28( 2.5) 28( 14) 44 { 29)
258 ( 2.7) 267 ( 2.0 281 ( 1.8)
RACE/ETHNNICITY
White
State 29( 1.8) 30( 1.3) 41( 1.9)
269 ( 2.) 273 ( 1.8} 271 ( 1.4)
Nation 27 ( 2.9) 29( 1.1 44 ( 35)
268 ( 3.1) 272{ 1.9) 210 ( 1.7)
Biack
State 27 ( 8.1) 29( 4.1) 43 ( 4.8)
Nation 28 ( 3.0) 24( 3.8) 48 ( 47}
234 ( 3.0) 245 ( 4.8) 234 ( 3.1)
Hispanic
State 40 ( 3.0 20( 1.7) 40( 2.7)
2641 ( 2.9) 244 ( 2.2) 244 ( 2.4)
Nation 37 ( 5.2) 22( 3.8) 41( 50
242 ( 3.9) 250( 3.4) 240 ( 2.8)
American Indian
State 41( 8.5) 19( 3.8) 41 (10.7)
231 ( 3.8) Al Bl 239 ( 3.8)
Nation 31(581) 35( 5.5) 33( 5.0
TYPE OF COMMUNITY
Advantaged urban
State 25( 3.8) 30{ 3.5) 45( 4.5)
276 { 5.3)! 278 ( 3.5) 272 ( 3.3)
Nation 27 (13.9) 33{ 45) 40 {13.4)
ree () 286 ( 54) 278 { 35)
Disadvantaged wrban
State 23( 5.8) 27 { 3.5) 50( 64)
235 { 3.3) 251 ( 4.3) 252 { 4.8)
Nation 2 (8.7 20{ 2.8) 48 ( 6.3)
245 | 4.0} 287 { 8.4) 245 ( 3.y
Extrems iural
State 25{ 2.3) 27 { 6.4) 47{ 7.2
e il Sk 242 ( 4.7
Nation 34 (10.8) 27 ( 3.8) 38 {11.6)
248 ( 5.2)! 264 { 3.5) 2568 ( 68.2)
Other
State 38( 2.9 26 5) 37{270
256 ( 2.9) 284 | £.3) 258 ( 2.4)
Nation 27 { 2.6) 28{ 1.7) 45 3.3)
260 ( 3.3) 264 { 2.1) 262( 2.2)

The standard errors of the estimated statistics appear in parentheses. 11 can be said with about 95 percent
certainty that, for each population of interest, the value for the enure population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 1s insufficient 1o permit a
reliable estimate (fewer than 62 students).

173
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Arizona

TABLE A12 | Students’ Reports on the Frequency of Small
(continued) | Group Work

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL
STATE ASSESSMENT Al Least Once a Week | Lass Than Once a Week Never
Percentage Peroantage Perceniage
ad and and
Proficiency Proficiency Proficiency
JOTAL
State 33 {19 X{1.9) 42{18) .
2568 { 2.1) 284 { 1.8) a» { 1.6)
Nation 28 { 2.5) 28 ( 1.4) 44 { 2.9)
258 ( 2.7) 267 { 2.0) 209 { 1.9)
PARENTS' EDUCATION
HS non-graduate
State 35( 3.3) B5( 28) 38 { 34)
234 ( 2.9) il Sl | 241 { 2.9)
Nation 29 { 45) 29 ( 3.0) 42 { 4.5)
242 { 3.4) 244 ( 3.0) 242(27)
HS graduate '
State 34 { 34) 4 (18) 42 ( 32)
A8 { 2.8) 254 ( 2.4) 252 { 22)
Nation 28 ( 3.0) 8 18) 43 ( 34)
251 ( 3.7) 261 ( 28) /2 1.7)
Some college
State 32 ( 29) 28 ( 2.8) 40 ( 2.8}
282 ( 2.9) 268 ( 28) 268 ( 2.3)
Nation 27 { 3.9) 27 { 24) 46 ( 3.8)
285 ( 3.8) 288 { 3.3) 208 { 2.1)
Coliege graduate
State 31 (18) B(1.7) 43 ( 2.3)
2689 ( £.8) 276 ( 2.4) A3 ( 2.0)
Nation 28 { 3.0) 2B ( 1.9) 44 { 36)
270 ( 2.7} 278 ( 2.8) 215 ( 2.2)
GENDER
Male
State 31 { 1.8) 28 { 1.3) 41 { 1.8)
259 { 2.4) 287 { 2.1) 2631{ 1.8)
Nation 31(29) 28( 1.7) 41 {29
258 { 3.3) a8 ( 26) 282 ( 1.8
Female
State 4{ 22 24 { 1.5) 42 { 2.2)
252 { 2.2) 260 { 2.0) 258 ( 1.7)
Nation 26 ( 24) 27 ( 1.8) 47 { 3.2)
257 ( 2.8) 288 ( 1.7) 260 ( 1.9)

The standard errors of the estimated staltistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. *** Sample size is insufficient to permit a reliable estimate (fewer than 62
students),

THE 1990 NAEP TRIAL STATE ASSESSMENT 119



Arizona

TABLE Al3 | Students’ Keports on the Use of Mathematics
Objects

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

19080 NAEP TRIAL
STATE ASSESSMENT At Least Once a Week | Less Than Once a Weel; Never
Parcentage Percentage Percentage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 21{ 14) 25(12) (17
254 ( 1.8) 264 ( 1.9) 2680 { 1.3)
Nation 28(18) 31(12) 41(22)
258 { 2.6) 208 ( 1.5} 250 ( 1.8)
BACE/ETHNICITY
White
State 19( 1.3) 27 ( 1.4) 54 ( 1.8)
287 { 1.8) 274 { 1.8) A1 (1.5
Nation 27 ( 1.9) 33( 1.8) 40 ( 2.5)
286 ( 2.8) 275 ( 1.8) 288 { 1.8)
Biack
State 23{ 74) 21 { 3.5) 56 ( 8.1)
Nation 27 ( 3.3) 27 { 32) 46 ( 4.5)
234 ( 3.7} 248 ( 4.5) 232 ( 2.6)
Hispanic
State 24 (20 24(19) 52( 3.0)
238 ( 2.2) 246 { 2.4) 243 (1.7)
Nation 38{ 42) 23( 2.0) 40 { 4.0)
241 ( 4.8) 253 { 4.3) 240 ( 1.8)
American Indian
State 29 ( 8.3) 22 ( 8.0) 50 {10.1)
*et ( fﬁ) L2l ( 00') 237 ( 2.1)'
Nation 35( 34) 37 ( 8.2) 28 { 8.8)
M(ﬁﬁ) M(QN) m(m,
TYPE OF COMMUNITY
Advantaged uwrban
State 17{ 400 22( 42) 61 { 6.1)
, tee ( Me) ‘e ( ﬁO) 27‘ ( 2,3)‘
Nation 38 (10.3) 3¢ 48) 32 {11.1)
278 ( 8.1}t 284 { 32} 281 { 5.9
Disadvantaged wrban
State 27 { 47) 20( 3.1) 53(57)
240 ( 3.1) e ey 255 ( 4.9)
Nation 35( 6.6) 19 ( 24) 46 { 6.4)
249 { 5.3) 258 ( 5.7) 246 ( 4.8}
Extreme rural
State 3 {75 23(57) 48 ( 9.5)
b e Mo it 243 ( 3.7)
Nation 21{ 31) 37 (47) 43 ( 5.0)
e ( veny 262 ( 4.7) 851 ( 5.2
Citer
State 21( 14) 28 { 2.0) 51{28)
255 ( 3.0) 263 { 2.8) 258 { 1.7)
Nation 27 { 20) M (14 41 ( 2.4)
256 ( 2.9) 270 ( 1.8) 260( 22)

The standard errors of the esumated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within £ 2 standard errors
of the esumate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimaled mean proficiency. *** Sample size is insufficient to permut a
reliable estimate {fewer than 62 students).
125
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Arizona

TABLE A13 | Students’ Reports on the Use of Mathematics

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

P

1900 NAEP TRIAL
STATE ASSESSMENT At Least Once a Week | Less Than Once a Weak « Never
ferceniage Parcaniage fercentage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 29{14) 25(12) 83({1.7)
254 { 1.8) 264 ( 1.9) 200 ( 1.3)
Nation 28 { 1.8) 31({12) 41{22)
258 { 2.6) 260 { 1.5) 250 { 1.6)
PARENTS' EDUCATION
HS non-graduate
Stiate 23 ( 3.5) 23( 2.9) 54 ( 37)
il i} ™™ 241 ( 2.3)
Nation 27 { 4.2) (27 47 { 5.0)
237 { 3.0) 253 ( 3.5) 240 ( 2.3)
NS graduate
State 22( 29) 23(1.7) 54 ( 3.4)
246 { 3.1) 253 ( 2.8) 251 ( 2.2)
Nation 27 ( 2.7) 31( 24) 43 ( 3.3)
250 ( 2.4) 88 (2.7 253 ( 21)
Some college
State 21 ( 23) 6 ( 22) $3{ 3.0
262 ( 3.1) 266 ( 3.2) 287 { 21)
Nation 29( 2.8) B(23) A5 ( 28)
261 { 3.5) 274 ( 2.2) 263 { 2.1)
College graduate
State 20{ 1.3) 27 { 1.4) 54 ( 1.8)
265 ( 2.4) 277 ( 2.1) 272 ( 1.8}
Nation 30( 25) 32( 2.0) 38 { 2.6)
288 { 3.0) 278 ( 2.0} 275 ( 2.0)
GENDER
Msxle
State 24 (1.7) 25( 1.4) 50( 1.9
255 ( 2.2) 268 { 2.1) 264 ( 1.7)
Nation 2 ( 20) 30 ( 1.5) 38{22)
258 ( 2.9) 271 { 2.1) 260 { 1.8)
Femaie
State 18 ( 1.7) 25( 1.8) 86 ( 2.1)
252 ( 2.2) 258 { 2.5) 257 { 1.5)
Nation 25( 290 31 { 1.9) 44 ( 2.8)
257 { 3.0) 68 ( 1.5) 257 ( 1.9)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within : 2 standard errors
of the estimate for the sample. *** Sample size is insufficient to pernut a reliable estimate (fewer than 62
students),
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Arizona

TABLE A14 | Students’ Reports on the Frequency of
Mathematics Textbook Use

+ PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1980 NAEP TRIAL About Once a Week or
STATE ASSESSMENT Almost Every Day Several Times a Week Less
Fercentiage Farcentage Perceniage
and and and
PFroficiency Proficiency Proficiency
TOTAL .
State 0(14) 13({0.7) 8({1.9) 1
4 ( 1.9) 247 ( 1.9) 241 ( 2.8)
Nation 74( 1.9 14 ( 0.8) 121( 1.8)
207 ( 1.2) 252 1.7) 242 ( 4.5)
RACE/ETHNICITY
Whits
State 82( 1.5) 11 { 1.0} 6( 09
274 ( 1.2) 257 ( 1.8) 257 ( 34)
Nation 76{ 2.5) 13( 0.8) 11( 22)
274 ( 1.3) 288 ( 2.2) 252 5.4)
Black
State 77( 62) 14 ( 4.6) 10 { 3.0)
246 ( 3.0) =) ()
Nation 74 { 28) 15(1.7) 14 ( 3.2)
240( 2.9) 232 ( 3.) 223 ( B8.1)
Hispamnic
State 74 ( 21) 15( 1.3) 10( 1.5)
248 { 13) 238 ( 3.0) 227 { 3.7)
Nation 81(3.7) 21( 29) 17{ 2.7)
249 ( 2.3) 242 ( 5.1) 224 ( 3.4)
American indian
State 88( 51) 12( 1.8) 19 ( 4.6)
m( 2'7)’ e ( m) e ( m)
Nation 81( 4.4) 22( 3.8) 17 { 4.0)
el Sl e Sl B (™)
TYPE OF COMMUNITY
Advantaged urban
State (1.7} 7(4.7) 1{ 0.9}
276( 1'9)| 22 ( n') Lald ( e
Nation 73{11.1) 13{1.7) 14 {10.4)
288 ( 4.6) =™ R Sk
Disadvantaged urban
State 72 { 5.0 17 { 3.1) 11( 3.8)
2‘9( 3.6)’ *ee ( *re L4l ( “')
Nation 69 ( 2.8) 15( 25) 15 ( 2.2)
253 { 3.7)! 243 { 4.4) 235 ( 6.5)
Extreme rnural
State 76 ( 5.0) 13¢{ 2.7) 14 { 3.0
252 ( 4.8) R Sl o)
Nation 88 (11.3) 25 3.6) 7{8.2)
265 ( 4.2)1 ™) =)
Othear
State 78{ 2.1) 12 { 1.0) 8{18)
263 ( 1.9) 248 ( 1.9) 241 { 3.8)
Nation 75( 22) 14( 1.0) 1019
287 { 1.6) 252 ( 2.8) 239 ( 4.3)!

The standard errors of the estimated statistics appear 1n parentheses. It can be said with about 95 percen’
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the varability of this estimaied mean proficiency. *** Sample size 15 insufficient to permut a
reliable estimate (fewer than 62 students).
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Arizona

TABLE Al4 | Students’ Reports on the Frequency of
(continued) | Mathematics Textbook Use

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1980 NAEP TRIAL About Once a Week or
STATE ASSESSMENT Almost Every Day Several Times a Waek Less
Sercentage Perceniage Percentags
and and and
Proficiency Proficiency Proficiency
TJOTAL
State W(14) 13(0.7) 8{19)
264 ( 1.4) 247 { 1.9) a1 {28
Nation 74 { 1.9) 14 { 0.8) 12 { 1.8)
27 1.2) 252 ( 1.7) 242 ( 4.5)
PARENTS’' EDUCATION
NS non-grackinte
State 73 ( 2.8) 13( 2.0) 14 ( 2.4)
246 1.9) R it | b |
Nation 86 { 3.4) 18 ( 2.0) 18 ( 3.1)
245 ( 23) (™ ™)
HS graduate
State 78 ( 2.2) 16 { 1.8) 8(1.8)
252 { 1.5) 247 ( 3.0) e [
Nation 71 { 3.8) 18 ( 1.8) 13 ( 2.8)
258 ( 1.8) 248 { 3.2) 239 { 3.4
Soime college
State 82 ( 1.9) 11 ( 1.8) 7(14)
2688 ( 1.7) ) =)
Nation 80 ( 2.0) 1{(12) 9(17)
270 ( 1.9) ) )
College graduate
State 85( 1.8) 9(1.1} 6(10
275 ( 1.5) 258 ( 3.7) 254 ( 5.5)
Nation 77{27) 13( 0.9) 10 { 2.3)
279 ( 1.6) 260 { 2.8) 257 ( 8.4)
GENDER
Male
State 78 ( 1.7) 13(08) 9(1)
267 ( 1.5) 250 ( 24) 244 ( 3.5)
Nation 72 ( 24) 16 ( 1.2} 12(2.1)
268 { 1.8) 252 ( 2.5) 242 ( 6.1)
Feimale ‘
State 80 ( 1.5) 12 ( 1.0 8(11)
260 ( 1.1) 244 ( 2.4) 238 { 3.6)
Nation 76 ( 1.8) 13 { 1.0) 11 ( 1.8)
265 ( 1.3) 250 ( 2.5) 242 ( 38)

The standard errors of the estimated statislics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within ¢ 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient to permut 2
reliable estimate (fewer than 62 students).
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Arizona

TABLE Al5 | Students’ Reports on the Frequency of
Mathematics Worksheet Use
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1900 NAEP TRIAL Al Least Several Times
STATE ASSESSMENT a Woek About Once a Week Less Than Weeldy
Percentage Perceniage Parceniage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 31( 19) 20( 12) 40( 1.5)
250 { 1.8) 250 ( 1.5) 27( 18
Nation 38 24) 85(12) (25
253 ( 2.2) 261 ( 1.4) 212( 19)
RACE/ETHNICITY
White
Slate a(21) 30( 1.5) 4 2.0
283 ( 1.8) 270( 1.7) 276 { 1.5)
Nation 35(29) 24 ( 1.3) 4 t 3.0}
262 { 2.5) 269 ( 1.5) 217 { 2.0)
Black
State 26( 54) + 38( 5.0 B 54)
Nation 48 { 3.8) 32{(27) 0( 3
232 ( 4.3 241( 2.9) 241 ( 4.4)
Hispanic
State 36( 2.8) 2( 18 35( 2.8)
236 { 2.0) 244 ( 2.1) 248 ( 2.2)
Nation 44 49) 25( 34) 321{ 4.3)
238 ( 3.9) 247 { 3.3) 248 ( 3.3)
American indian
State 58( 39) 22( 4.9) 20( 3.4)
232 ( 2.1) =) ™)
Nation 41 ( 42) 30 {11.3) 28 {12.5)
TYPE OF COMMUNITY
Advantaged urban
State 17( 24 37( 39) 45 ( 42)
- 278 { 2.0} 280 ( 3.7
Nation 50 ( 9.0) 19( 4.9) 31( 9.3)
271 { 3.3} wee ([ etv) 208 { 5.3)1
Disadvantaged urban
State 34 { 6.0) 25¢( 2.9) 41( 53)
241 ( 4.9) 244 { 3.6) 258 { 5.2
Nation 37 ( 5.8) 23( 3.6) 41{ 67
240 [ 4.8)1 253 4.4)! 255 ( 4.2)1
Extreme rural
State 37 (7.0 33{ 4.6) 30( 8.586)
™) <) )
Nation 42 (10.1) 30( 4.4) 28( 7.5)
248 { 4.0) 258 { 3.4) 267 ( 7.3
Other
State 32( 35) 20 ( 1.8) 38{ 29
252 ( 3.0) 257 ( 2.2) 208 ( 2.5)
Nation 36 ( 29 26(1.2) 38( 29
252 ( 3.0) 281 ( 2.) 272 ( 1.8)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient to permit a
reliable estimate (fewer than 62 students),
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Arizona

TABLE A15 | Students’ Reports on the Frequency of
(continued) | Mathematics Worksheet Use

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL At Least Several Times
STATE ASSESSMENT a Week About Once a Week Less Than Weekly
Percentage Paroceniage Parcantage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 31{19) 28(1.2) 40 { 1.5)
250 ( 1.8) 258 { 1.5) 267{16)
Nation 8 ( 24) 25(12) 37 ( 2.5)
253( 2.2) 201 ( 1.4) 272{ 1.9)
PARENTS' EDUCATION
NS non-graduate
State 38 ( 3.9) 30( 3.2) 32( 3.4)
232 ( 3.1) 244 { 3.0) 246 ( 3.1)
Nation 41 ( 4.5) 30 (2.7) 29 ( 4.0)
235 ( 3.1) 243 ( 2.7) 253 ( 2.8)
NS graduate
State 35( 2.8) 26{ 2.3) 39( 25)
245( 298 251 ( 2.3) 255 ( 2.3)
Nation 40 ( 3.2) 29( 22) 32{ 3.8)
247 ( 2.7) 256 ( 2.5) 282( 22)
Some college
State 26 { 2.3} 30( 2.3) 43 ( 2.6)
257 { 2.5) 263 ( 2.4) 272 ( 2.7)
Nation 34( 3.4 26( 2.2) 40( 3.8)
259 ( 2.3) 2689 ( 2.8) 271( 2.8)
College graduate
State 27{ 2.4) 30( 1.4) 43( 2.0)
262 ( 2.3) 271 ( 2.2) 280 ( 1.9)
Nation 38{ 2.8) 22(1.8) 41( 2.6)
264 ( 2.6) 273 2.5) 285 ( 2.3)
GENDER
Male .
State 30{ 2.0) 31 (1.7) 391( 1.8)
253 ( 2.2) 262 ( 2.0) 274 { 2.0)
Nation 39(27) 25( 1.6) as{ 2.7)
253 ( 2.7} 263 { 2.3) 274 ( 2.4)
Female
State 31{ 23) 28 ( 1.4) 41 (1.8
246 ( 2.0) 256 ( 1.5) 264 { 1.6)
Nation a7 { 2.5) 25 ( 1.5} 38(28)
253 ( 2.1) 258 { 1.8) 268 ( 2.2)

The standard errors of the estimated stauistics appear in parentheses. [t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample.
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TABLE A18 | Students’ Reports on Whether They Own a
Calculator and Whether Their Teacher Explains
How to Use One

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Own a Calculator Teacher Dplains Calculator Use
1960 NAEP TRIAL
STATE ASSESSMENT Yes No Yes No
PFerosntage Perceniage Percentage Percontage
and and and and
Proficiency Proficiency Proficiancy Proficlency
TOTAL
State o7 { 0.4) 3(04) 44 ( 18) S61{ 1.9)
200 ( 1.1} 241 { 3.0) 258 ( 1.7) 264 { 1.2)
Nation o7 { 04) 3(04) 48{ 2.3) §51(2.3)
203 ( 1.3) 234 ( 38) 258 ( 1.7) 208 ( 1.5)
RACE/ETHNICITY
White
State 98 { 04) 2( 04) 38( 2.0) 82( 2.0)
271 ( 1.1) el Bl 267 ( 1.7) 273( 1.2)
Nation 988 { 0.3) 2{ 03} 48 ( 2.8) 54 ( 2.6)
270 { 1.5) At Bt 2668 ( 1.8) 273 ( 1.8)
Black
State 94 (29 6( 2.8 49 ( 5.9} 51( 5.9)
Nation 83 { 1.5} 7(1.5) 53( 4.9) 47 ( 4.9)
237 { 2.8) e (™ 235( 3.6) 229 ( 2.7}
Hispanic
State 84 { 0.9) 6{ 09 52( 3.0 48 ( 3.0)
243 ( 1.3) o) 242 ( 19) 244 ( 1.8)
Nation 82 { 1.2) 8(12) 63( 4.3) 37 ( 4.3)
245 (27) el St 243 ( 3.4) 245 ( 2.9)
American Indian
State ™ 22) 6( 22) 81 ( 4.3) 39( 4.3)
236 { 1.7) .- (™ 238 { 4.3) 233 ( 5.4y
Nation 84 ( 3.1) §{ 31) 71 {18.7) 29 (186.7)
M(Oﬂ) QN(M) M(M) "‘(.ﬂ)
TYPE OF COMMUNITY
Advantaged urban
State 89 { 0.9) 1{ 0.5) 27 ( 4.8) 73 ( 4.8)
275 ¢ 2.0)1 wer (hrey 275 ( 3.6) 275 ( 2.6}
Nation 89 { 1.0 1{1.0 45 {12.2) 55 {12.2)
284 ( 3.8) A Bhbd| 276 { 2.5) 285 { 8.4}
Disadvantaged urban
State 84 ( 2.0) §{ 2.0) 58 ( 4.8) 42 { 4.6)
248 ( 3.4)! bt B 245 ( 3.0) 252 | 5.5)
Nation 84 1.2) 6( 1.2) 53( 7.5) 47 ( 7.5)
250 ( 3.5) Al B 247 ( 4.4) 251 { 3.6)l
Extreme rural
State 82 ( 2.9} 8{ 29 58 ( 5.8) 42 ( 5.6)
248 ( 5.0) = {*™) 251 { 4.9)! 241 ( B.6)
Nation 96 { 1.3} 4(13) 42 ( 8.7) 58 (8.7}
257 ( 3.9) e | oo 251 ( 4.8) 261 ( 4.4)
Other
State 96 { 0.6) 4{ 08) 42 ( 3.1) 58 (31
260 ( 1.9) e e 255 ( 2.9 262 ( 1.8)
Nation 97 { 0.5) 3( 0.5) 50( 2.7) 850( 2.7)
263 ( 1.7} 233( 54) 258 ( 2.1) 286 ( 2.0)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population 1s within ¢ 2 standard errors
of the esumate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimaied mean proficiency. *** Sarplg §ze is insu Ticient to permit a
reliable estimate (fewer than 62 students). J T
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TABLE Al8 | Students’ Reports on Whether They Own a
(continued) Calculator and Whether Their Teacher Explains
How To Use One

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Own a Caiculator Teacher Explains Calculator Use
1900 NAEP TRIAL
STATE ASSESSMENT Yes No Yes No
Parocwntage l«e::agn Perconiage Perconiage
Proficiency Proficisncy Proficiency Proficiancy
OTAL
State g7{ 04) 3(04) 4(18) 581{ 18)
200{ 1.1) 241 { 3.0) 255 ( 1.7) 204 ( 12)
Nation 07 ( 04) 3(04) & { 23) 51 { 2.3)
263( 1.3) V4 { 38) 258 { 1.7) 208 ( 1.5)
PARENTS’ EDUCATION
HS non-graduate
State 83 ( 1.7) 7(47) 50 ( 3.8) 50 ( 3.8)
240 ( 1.9) e (- 238 { 2.8) 22 ( 28)
Nation 921{186) 8( 1.6) 53( 4.6) 47 ( 4.8)
243( 20) ikl | 242 ( 2.9) 243 ( 2.5)
NS graduate
State 96 ( 0.8) 4{08) 48 ( 2.3) 54 ( 23)
250 ( 15} (™) 248 ( 21) 252 ¢ 1.9}
Nation 97 { 0.8) 3{(086) 54 { 3.0) 48 ( 3.0}
258 ( 1.5) bl (il /2 (1.8) 258 { 2.0)
Some coliege
State 97 { 0.8) 3(08) 46 ( 2.8) S4(28)
288 ( 1.7) el i 282 ( 2.7) 209 { 1.7)
Nation 06 ( 0.9) 4(08) 48 ( 32) §2 ( 3.2)
268 ( 1.8) e (o) 265 ( 2.4) 2838 ( 2.2)
Coliege graduate .
State 88 ( 0.5) 2(05) 39( 2.3} 81{ 2.3)
273 ( 1.4) A Sl 266 { 2.9) 277 ( 1.8)
Nation 89 ( 0.2) 1{02) 45 ( 2.8) S{28)
275( 1.8) e (000 268 ( 2.2) 280 ( 1.9)
GENDER
Maie
State 98 ( 0.6) 4( 08) 48 ( 2.0) 54 ( 2.0
264 ( 1.4) e () 258 ( 2.1) 268 { 1.8)
Nation 87 { 0.5) 3{0)5) 51( 28) 48 { 2.6)
264 { 1.7) e 258 ( 2.1) 200 ( 2.1)
Female
State 87 { 0.8) 3( 0.6) 42 ( 21) 58 ( 21)
287 ( 1.4) haadl Bhaad 252 { 1.8) 200 ( 1.3)
Nation 97 ( 0.5) 3(05) 47 ( 25) 53 ( 2.5)
202 ( 1.3) (™) 258 ( 1.7) 263 ( 1.6)

The standard errors of the estimated statistics appear in parentheses. 1 can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within * 2 standard errors
of the estimate for the sample. *** Sample size is insufficient to permil a reliable estimate (fewer than 62
students).
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TABLE A19 | Students’ Reports on the Use of a Calculator
for Problem Solving or Tests

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

wmw n Doing Problams at Home | Taking Quizzes or Tests
1990 NAEP TRIAL
STATE ASSESSMENT
Aimost Aimost Almost
Always Never Always Never Always Never
Percentage Percentage Percentage Parcentage Percentage Percentage
and and and and and and
Proficiency Proficlency Proficiency Proficiency Proficiency Proficlency
TOTAL
State 46 ( 1.0) 27 1.2) 9 ( 1.2) 18 ( 0.8) 23 (1) 37({13)
252 ( 13) 274(15) 280( 15) 268(20) 250(1.7) 273(19)
Nation 48 { 1.5) 23(1.9) 30( 1.3) 19 0.9) A7 ( 1.4) 30( 2.0)
254 ( 15) 272( 1.4) 281(18) 263(1.8) 253( 24) 274( 1.3)
RACE/ETHNICITY
White
State 42 ( 1.5) 217 31( 1.4) 18¢( 1.2) 2(14) ~51! 1.8)
203( 1.3) 280(14) 268( 14) 280(1.98) 262(20) 280(:9)
Nation 46 ( 1.7) 24 ( 2.2) a1 (1.5) 18 ( 1.2) 25( 1.8) 3223
8 262 (1.7) 278(13) 270( 1.7) 289( 23) 263(28) 279(12)
ack
State 52( 4.9) 14 ( 3.2) 32( 5.3) 13( 3.5) 30 ( 5.4) 26 ( 4.3)
ot ‘ "') ton ( '“) *te ( m) e ( m) ate ( m) o { fﬂ)
Nation 57( 3.2) 20( 39) 3M1(29) 18(19) 38{ 3.3) 24 ( 3.1)
A2 { 24) 249(40) 233(33) 248(55) 230(38) 251(4.1)
Hispanic
State 50( 1.5) 20( 1.8) 25(19) 20( 1.8) 25{ 1.8) 30({ 1.8)
236 ( 15) 257 (3.0) 242( 26) 247(2.9) 233(19) 257(1.8)
Nation 51({28) 16 { 3.5) 268( 3.2) 21 ( 2.1) B(2.7) 22{34)
239( 2.8) 252( 33)t 238( 48) 244(31) 237(32) 256( 4.2
American Indian
State 55( 3.4} 14( 3.8) 24 { 3.3) 12 ( 3.5) 26 { 6.8) 18 ( 4.5)
2&( 30), Lo 2] ( 000) e ( M) L aad ( '") ore ( M) .t e ( ree
Nation 33( 9.8) { 4.9 15( 4.9) 32 {10.1) 20 ( 6.2) 21( 7.8)
*~ee ‘ 't') *te ( QOO) *ee ( ﬂc) "t ( ﬂ') Lol ( m) ftee ( tﬂ)
TYPE OF COMMUNITY
Advantajed irban
State 39 37 37 ( 4.8) 37 ( 3.8) 15 ( 2.1) 23 { 3.8) 47 ( 2.3)
270 ( 2.5p 278 3.0y 274 35) v (M) e { 'ty 280 2.5%
Nation 51 ( 5.4) 23 {10.7) 32¢(6.1) 15 ( 2.4) 31 { 3.8) 28 ( 9.8)
270 ( 470 T YY) 274 40y Ut **t)  281{ 7.6) 285( 4.2)
Disadvantaged urban
State 50( 2.9) 18 { 2.5) 27 { 2.6) 13( 1.8} 23 { 2.0) 25¢( 3.1)
245 ( 323 *tt ( ***) 248 53)!  *tt ( ***)  242( 40y 284 3.8)
Nation 52 { 3.4) 22 { 4.5) 30( 33) 24 { 2.3} 7 { 2.9) 27 | 4.8)
241 ( 38)F 258 ( 54) 246( 52)) 254 ( 4.8) 240( 4.8) 263 {( 5.0)
Extreme rural
State 48 { 2.4) 20( 3.5) 26 ( 2.4) 13( 2.7) 25 { 5.6) 28(5.1)
241 ( 4.5)1 *te ( '00) ate ( ON) ee .00) *re ( 'Q.) *ee ( .M)
Nation 46 { 74) 28( 8.5) { 2.5) 23{39 24 ( 6.6) 37( 8.3)
246 ( 4.3)0 268 ( 6.9)F T { ") 2063( 44) (™) 270( 4.0V
Other
State 46 { 1.9) 27 { 2.0) 28( 2.1) 18{ 1.5) 24 ( 1.8) 3822
252 ( 20) 274(18) 259( 21) 266(31) 250 26) 272(1.7)
Nation 48 ( 1.8) 22 ( 2.0) 32( 1.7 18 ( 1.1) 27 { 1.8) 281{ 2.1)
254 ( 2.4) 272 ( 1.8) 263 ( 2.3) 263 ( 2.8) 253 { 2.7) 275( 1.9}

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within : 2 standard errors
of the estimate for the sample. The perceniages may not total 100 percent because the “Sometimes’ category
is not included. ! Interpret with caution -- the nature of the sample does not allow accurate determination of
the variability of this estimated mean proficiency. *** Sample size is insufficient to permit a reliable estimate
{(fewer than 62 students).
,
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PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

Arizona

Students’ Reports on the Use of a Calculator

for Problem Solving or Tests

TABLE A19

(continued)
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Arizona

TABLE A20 | Students’ Knowledge of Using Calculators

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL “ " “ "
STATE ASSESSMENT High “Calculator-Use” Group Other “Calculator-Use” Group
Percentage Percentage
and and
Proficlency Proficiancy
TOTAL
State 441{12) $6(12)
206( 1.4) 253 ( 14)
Nation 42{ 13) S58{ 1.3)
272{ 1.8) 255 ( 1.5)
RACE/ETHNICITY
White
State 49 ( 5.5) 51 (1.5)
275 ( 1.4) 206 ( 1.5)
Nation 4{14) 58 ( 1.4)
277 { 1.7) 8 ( 1.7)
Black
State 32} 7.0} 88( 7.0
Nation 37( 34) 83 ( 34)
248 ( 3.9) 231 ( 3.0)
Hispanic
State 3822 82(22)
248 ( 2.1) 237( 1.7)
Nation 36(42) 684 42)
254 ( 4.8) 238 ( 3.0
American Indian
State 34 ( 5.3) 66 ( 5.3)
A Bl 230( 2.7)
Nation 29 (12.0) 71 (12.0)
i S i G
TYPE OF COMMUNITY
Advantaged weban
State 48( 2.7) $1(2.7)
277 ( 4.3) 288 { 3.5)!
Nation 50{ 3.8) 50{ 3.8)
288 { 4.9)! 275 { 4.4)!
Disadvantaged urban
State 38 ( 25) 81{ 2.5)
254 ( 42) 243 { 42}
Nation 38{ 42 82( 42)
262 { 5.8)! 244 { 3.9)
Extreme rurs!
State 43 ( 3.6) 57(36)
e 230 { 6.1)
Nation 36 ( 5.6) 81{ 586)
269 { 4.4) 248 | 4.3)
Other i
State 45( 2.2) 55{ 2.2)
267 ( 1.7) 252 1( 24)
Nation 42 { 1.4) 58(14)
229 { 1.9) 255( 2.0)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each populaiion of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient 1o permit a
reliable estimate (fewer than 62 students).
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Arizona

TABLE A20 | Students’ Knowledge of Using Calculators
(continued)

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1960 NAEP TRIAL » " . .,
STATE ASSESSMENT High “Caiculator-Use"” Group Other “Calculator-Uss” Group
Percentage Parceniage
and ad
Proficiency Proficlency
JOTAL
State 44 (12) 56 ( 1.2)
08( 14) 253 ( 1.4)
Nation 42{ 1.9) 58 { 1.3)
72 ( 1.5) 255 ( 1.5)
PARENTS’ EDUCATION
NS non-graduate
State 36 (33) 84 { 3.3)
(" 236 ( 2.3)
Nation 34 { 33) 86 ( 3.3)
248 ( 4.4) 242 ( 2.4)
HS graduate
Staie 41 ( 2.4) 59 ( 2.4)
254 ( 2.5) 248 ( 2.0)
Nation 40 ( 22) 60 ( 2.2)
263 ( 2.0) 249 ( 1.8)
Some college
State 46 ( 2.8) 54 ( 2.6)
289 ( 2.4) 281 ( 2.5)
Nation 48 ( 2.2) S2(22)
277 { 2.8) 258 { 2.5)
College graduste
State §1{1.8) 49 ( 1.8)
278 ( 1.9) 266 ( 2.2)
Nation 46 { 2.0) 54 ( 2.0)
282 { 2.1) 268 ( 1.9)
GENDER
Male
State 42 ( 1.9) 58 (1.9
271 ( 1.9) 255 ( 1.9)
Nation 38 {20 81( 2.0)
274 { 2.0) 255 { 2.3)
Female
State A7 { 1.9) 53(1.9)
262 ( 1.6) 251 ( 1.5)
Nation 45( 1.8) 55 ( 1.8)
W8 (1.7) 254 ( 1.3)

The standard errors of the estimated stauistics appear 1n parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within 1 2 standard errors
of the estmate for the sample. *** Sample size 15 insufficient to permit 2 rehable esumate (fewer than 62
students).
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Arizona

TABLE A24 | Students’ Reporvs ... Types of Reading
Materials in the Home

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL
STATE ASSESSMENT Zero to Two Types Three Types Four Typas
Percentage Percentage Pesrcentage
and and and
Proficiency Proficisncy Proficiency
TJOTAL
State 27( 1.3) 33{10 40 { 1.4)
248 ( 1.5) 250 ( 1.4) 270 ( 1.5)
Nation 21 { 1.0 30( 1.0 48 { 1.3)
244 { 2.0) 258 ( 1.7} 272 ( 1.5)
RACE/ETHNICITY
White
State 18( 1.4) M4 1.4) 49 ( 1.8)
280 ( 1.8) 288 ( 1.5) 217 ( 1.4)
Nation 16 ( 1.1) 29 ( 1.3) 56 ( 1.5)
251 ( 22) 268 { 1.5) 278 ( 1.7)
Black
State 33% 3.8)) 42 ( 4.8) 24 ( 4.8)
Nation 31{1.9) 38 { 2.2) 33( 2.4)
232 ( 3.2) 233( 3.9) 245 ( 3.3)
Hispanic
State d4( 28) 31{ 2.0) 5 { 2.3)
238 ( 1.8) 244 ( 220 253 ( 2.2)
Nation 44 ( 3.0 30( 2.4) 26 ( 2.3)
237 ( 34) 244 { 4.3) 253 ( 2.4)
American Indian
State 32( 4.8) 38{ 3.7) 32 ( 3.6)
Nation 29 (11.1) 40 { 4.9) 31({ 8.2}
e ( .'t) e ( m) - ( '0')
TYPE OF COMMUNITY
Advantaged wban
State 11(1.8) 35( 2.8) 55( 3.2)
i i 271 { 2.4) 280 ( 3.2)
Nation 13( 3.8) 261( 2.1) B1( 4.9)
R ] o ( eeey 287 { 3.6)
Disadvantaged urban
State 41 ( 2.9) 32(15) 27 { 2.5)
239 ( 3.2) 245 ( 2.9) W3 5.7)
Nation 32( 3.9 31 ( 2.3) 37( 36)
243 ( 2.9) 247 { 3.7 257 { 4.8)
Extreme nural
State 38§ 54) 2R3y 3 { 43)
*re 0") e ( tﬂ) *ee ( N')
Nation 17{ 4.9) {32 50¢( 5.1)
bl B 253 ( 4.3)! 263 ( 5.8)
Other
State 27 ( 1.9) A5( 1.4) 38( 24)
247 { 2.6) 258 ( 2.5) 288 { 2.3)
Nation 22 { 1.5 30( 1.3) 48 ( 1.5)
244 ( 2.6) 258( 2.2) 272( 1.7)

The standard errors of the esimated statistics appear 1n parentheses. It can be said with about 95 percent
ceriainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient o permit a
reliable estimate (fewer than 62 students). r~ bmy
177
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Arizona

TABLE A24 | Students’ Reports on Types of Reading
(continued) | Materials in the Home

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL
STATE ASSESSMENT Z2er0 1o Two Types Tivees Types Four Types
Percentage Percantage Percentage
and and and
Proficiency Proficiency Proficiency
TOTAL
State 27 ( 1.3) 33{ 1.0 40( 1.4)
248 { 1.5) W8 { 1.4) 270{ 1.5)
Nation 21{ 1.0 30{ 1.0) 48 ( 1.3)
244 { 2.0) 258 { 1.7) 272 ( 1.5)
PARENTS' EDUCATION
HS non-graduate
State 57 ( 4.0) 26( 3.2) 17 { 2.6)
236 ( 2.3) 238 ( 4.4) e (e
Nation 47 ( 4.0) 28 { 3.0 25( 2.8)
240 ( 3.4) 243 ( 3.3) 248 ( 3.3)
NS graduate
State 30( 2.2) 40{ 2.2) 30( 2.0
244 ( 2.5) 252 ( 2.0) 254 ( 2.4)
Nation 26( 2.2) 3( 1.9 40( 1.7)
246 ( 2.2) 253 ( 2.7} 260( 2.1)
Some college
State 24 ( 1.9) 36 ( 1.8) 41 ( 2.4)
258 ( 2.5) 263 { 2.5) 272 ( 2.2)
Nation 17 { 1.5) 32(1.7) 51 (20
251 ( 4.0) 262 ( 2.8) 274 1.9)
College graduate
State 13( 1.5) 32 (14) 55( 1.8
2858 ( 3.1) 268 { 2.1} 278 ( 1.8)
Nation 10 { 0.8) 28 (1.8) 02( 2.0
254 ( 2.8) 268 { 2.5) 280( 1.8)
GENDER
Male
State 27( 14) ‘4113) 38 (1.7)
249 ( 2.1) 262 { 1.9} 274 { 1.7)
Nation 21 ( 1.5) 31{ 1.5) 48 ( 1.4)
244 ( 2.3) 259 ( 2.1} 273{ 2.0
Female
State 27 { 1.5) 311 41(1.6)
243 ( 1.7) 256 { 1.5) 286 { 1.7)
Nation 22(1.2) 20(14) 49{ 1.9)
244 { 2.2) 2588 ( 1.9) 270 ( 1.7)

The standard errors of the esumated stauistics appear in parentheses. It can be said with about 95 percent
certainty that, for cach population of interest, the value for the enure population 1s within + 2 standard errors
of the estimate for the sample. *** Sample size 1s insufficient to permit a reliable estimate (fewer than 62
studenis),
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TABLE A25 | Students’ Reports on the Amount of Time Spent
Watching Television Each Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL One Nouwr or four to Five | Six Hours or
STATE ASSESSMENT Less Two Howrs | Three Hours Hours More
Parcentage Parcantage Percentage Forcentage Percentiage
and and and and and
Proficiency Proficiancy Proficiency Proficiency Proficiency
TOTAL ‘
State 15 ( 0.8) 23({ 0.9) 24 ( 09) 25(09) 12{ 06)
285( 2.5) 264 ( 1.4) 283( 1.6) 250 1.5) 245( 2.0)
Nation 12( 0.8) 21 (0.9 22{ 0.8) 28 ( 1.1) 16( 1.0)
288 ( 2.2) 2681{ 1.8) W/S{ 1.7) 200( 1.7) 245 ( 1.7)
RACE/ETHNICITY
White
State 97 ( 1.1} 25( 1.9 25(11) 24 (12) 9{ 08)
277 { 2.5) 275 ( 1.8) 272( 1.4) 268 ( 1.8) a57 ( 2.5)
Nation 13( 1.0} 23(12 24(14) 7 ( 1.4) 12( 1.2)
" 276 ( 2.5) AS5({ 22 272 (1.9 267 ( 1.7) 253 ( 2.8
ack
Stats 5§ 2.3)) 22{ 8.0} 13% 3.6)) 290( 58 31( 8.5)
Nation 6( 0.8) 13(1.7) 17( 2.4) 321( 1.8) 32(22
e ey 239 ( 7.0 239 { 5.0) 238 { 4.0) 233 ( 2.5)
Hispanic
State 12( 1.4) 21( 1.8) 25(1.8) 27( 1.7) 15( 1.4)
240 ( 3.2) 2486 ( 2.3) M48(22) 243 ( 2.0) 2341{ 2.8)
Nation 14 ( 2.4) 20{ 2.5) 19( 2.1) 31{ 3.1) 17{ 1.7)
bl el | 245 ( 3.2) 242 { 5.8) 247 { 3.5) 238 ( 3.8)
American Indian
State 17 ( 2.5) 24 4.1) 20( 3.5) 5( 24) 13( 22)
M(Oﬁ) M('N) m"ﬂ) M(M, ”>hre m,
Nation 13( 5.0 17 ( 8.4) 21 (10.5) 28 (57) 22% 8.4)
il Sl I R B ™™ ™™ il G
TYPE OF COMMUNITY
Advantaged urban
State 16 { 2.0) 25 ( 2.0) 30{ 2.9) 22 ( 2.8) 7(2.4)
Rl Bt | 278 { 4.9) 280 ( 2.2) " ~
Nation 18 { 1.4) 25( 4.3) 219 {18) 30{ 4.3) 8( 2.0
Disadvantaged wban
State 10{ 2.4) 17 { 1.5) 281{ 2.3) 27 { 3.1} 17 { 1.8}
e ") 253 ( 3.7) 248 { 3.9) b
Nation 8{12) 17 { 3.1) 19( 2.1) 34 ( 24) 20( 3.2)
hhbdl B 250 { 4.0) 258 5.0} 251 { 4.7} 238 { 4.5)
Exirsme rural
State 16 { 1.5) 22{ 0.8) 25 ( 2.5) 268 ( 2.8) 111 1.8)
Nation 433 19( 2.6) 23( 2.0) 26 ( 2.7) 8( 39)
Other
State 16 ( 1.4) 23( 1.3) 24 (1.2) 25( 1.4 12( 0.9)
268 ( 3.8) 263 ( 2.6) 61 (2.7) 255 { 2.0) 247 ( 2.8)
Nation 12{ 1.0) 21 ( 1.0) 23(12) 27 { 1.2) 17{ 1.4)
268 ( 2.6) 288 { 2.3) 265 ( 2.1) 258 { 2.2) 248 ( 2.5)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within * 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this esumated mean proficiency. *** Sample size is insufficient to permit a
reliable estimate (fewer than 62 students). ~¢ }

AR

134 THE 1990 NAEP TRIAL STATE ASSESSMENT



Arizona

TABLE A25 | Students’ Reports on the Amount of Time Spent
(continued) | Watching Television Each Day

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL One Houwr or Four to Five | Six Hours or
STATE ASSESSMENT Less Two Hours | Three Hours Hours More
Parcantage Percentage Parcentage Percentage Parcaniage
and vl and and
Proficiency Proficiency Proficiancy . Proficiency Proficiency
TOTAL
State 15( 08) 23{ 08) 24 ( 0.9) 25( 09) 12(08)
265 ( 2.5) 264 ( 1.4) 263 ( 1.8) 258 { 1.5) 245 { 20)
Nation 12( 0.8) 21 ( 0.9) 22( 08) 28 ( 1.9) 18 { 1.0)
260( 2.2) 268 { 1.8) 265 ( 1.7) 200 ( 1.7) 245 (1.7)
PARENTS’' EDUCATION
NS non-graduate
State 13( 2.2) 22{27) 20( 23) 27 { 2.0) 19( 2.8)
‘ M(M) tn(m) m(m) 236(37) on(on
Nation 12( 22) 20( 3.1) 21( 28) 28 ( 2.9) 20 ( 24)
o) il S| o () 244 ( 32) ™
NS graduate
State 13( 1.4) 21{ 1.8) 24 ( 22) 28( 214) 4 { 1.9}
251 ( 3.4) 252( 2.7) 253 ( 2.8) 254 ( 24) 242 { 2.9)
Nation 8( 1.0 17 { 1.4) 23( 2.0) 32(23) 19 ( 1.8)
249 ( 4.7) 257 ( 2.8) 259 ( 3.2) 253 ( 2.5) 248 { 3.0)
Some college
State 12( 18) 27( 2.2) 28 (20 25(1.8) 10 { 1.4)
271 ( 4.5) 287 { 3.0) 272 ( 3.0) 258 ( 2.8) o { )
Nation 10( 14) 25( 24) 23 ( 28) 28 ( 22) 14 ( 1.5)
- 275 ( 2.1) 289 ( 3.5) 267 ( 2.5) 242 ( 3.4)
College graduate
State 19( 1.5) 25( 1.3) 25( 1.4) 23 ( 1.3) 8 (09)
279 { 2.8) 278 ( 2.4) 273 ( 2.1) 268 ( 2.3) 251 ( 3.3)
Nation 17 ( 1.3) 22( 1.8) 23( 1.1) 25 ( 1.5) 12(19)
282 ( 2.8) 280 ( 2.5) 277 ( 2.2) 270 ( 2.4) 2585 ( 3.2)
GENDER
Male ’
State 13(1.0) 24 { 1.9} 23( 1.2) 25(12) 14 ( 0.9)
269 { 3.3) 287 { 1.9) 266 ( 2.9) 260 { 1.9) 250 { 2.5)
Nation 111{ 0.9) 22 ( 1.2) 22{ 1.0 28 { 1.3) 17 ( 1.5)
269 { 3.3) 2087 { 2.8) 267 { 2.2) 202 ( 2.1) 248 ( 2.5)
Famale
State 18 ( 1.3) 23( 1.3) 25 { 1.3) 25( 1.1) 10 ( 0.8)
262 ( 2.7) 262 ( 1.9) 260 { 1.9) 252 ( 2.0) 238 ( 29)
Nation 14( 1.9) 20( 1.3) 23(14) 28 { 1.6) 15 ({ 1.2)
269 { 2.8) 208 ( 2.2) 264 ( 1.8) 258 { 1.9) 244 ( 2.2)

The standard errors of the estimated statistics appear in parentheses. 1t can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. *** Sample size is insufiicient 1o permit a reliable estimate (fewer than 62
students).
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TABLE A26 | Students’ Reports on the Number of Days of
School Missed

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

,sﬁTE Asslskall'sut None One or Two Days Three Days or More
Percentage Porceniage Percentage
and and and
Proficlency Proficlency Proficiancy
TOTAL
State 40( 1.0) 34 ( 1.0) 210
4 14) 262% 1.5) 252{ 1.7)
Nation 45( 1) 32(09) 23( 1)
265 ( 1.9) 268 ( 1.5) 250 ( 1.9)
RACE/ETHNICITY
White
State 41 { 1.3) 34(13) &S(19
273{1.7) 273 ( 1.3) 265( 1.4)
Nation 43 ( 1.2) 412 AB(12)
273 ( 1.8) 72{ 1.7) 288 ( 24)
Black
State 48} 5.5)) 33% 49) 22 ( 4.0)
e -t «-te M) - ( Qh"
Nation 56 ( 3.1) 21 4.8) 23( 25)
240 ( 3.2) 240 { 4.1) 224 { 3.9)
Mispanic
State 38 ( 2.1) 34{1.7) 28( 19)
247 ( 1.8) 244 ( 2.1) 238 ( 2.3)
Nation 41 ( 8.3 321({22 27 ( 2.8)
245 ( 4.6) 250 ( 33) 235( 3.1)
American Indian
State 32( 25) 32( 5.3) 37( 47)
*te ( 'ﬂ) *oe ( f..) ool ( ".)
Nation 23 ( 6.6) 39 ( 5.1) 38(52)
M('ﬂ, .ﬂ(“') M(M)
TYPE OF COMMUNITY
Advantaged urban
State 41 ( 23) 35( 2.9) 24 { 34)
278 ( 2.7) 274 { 2.5) 270 ( 35)
Nation AT ( 2.3) {26 15{ 3.7)
284 ( 4.4) 279 ( 4.5) R S
Disadvantaged urban
State 361( 2.2) 33( 24) 32{ 32)
250 ( 3.8)! 251 ( 5.2)! 243 { 5.5)!
Nation 42 { 3.3 26 {18 R(2n
254 { 3.7) 256 ( 4.2)! 238 ( 63)
Extreme rural
State 38 ( 2.4) 35= 4.0) 28 ( 3.6)
*et ( M.) *+ fﬁ) -t ( NO)
Nation 43{ 4.4) 32( 42) 25( 3.9)
257 ( 4.9) 264 ( 5.8)! e ()
Other
State 41 { 1.6) 34 1.3 25( 1.2)
283 ( 1.8) 2680 ( 2.3) 251 ( 2.8)
Nation 45 ( 1.3) 32(11) 23{ 1.1)
265 ( 2.2) 268 ( 1.9) 251 ( 2.4)

The standard errors of the estimated statistics appear in parentheses. 11 can be said with about 95 percent
cerlainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size is insufficient to permil a
reliable estimate (fewer than 62 students).
”
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TABLE A26 | Students’ Reports on the Number of Days of
(continued) School Missed

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1990 NAEP TRIAL
STATE ASSESSMENT None One or Two Days Three Days or More
Parcontage Percentage Parcentage
and and and
Proficiency Proficiency Proficlency
TOTAL
State 40( 1.0) 34 { 1.0) 26{ 1.0)
264 { 1.4) 282 ( 1.5) 2B21{ 1.7}
Nation 45(1.) 32( 08) 23{ 1)
265 ( 1.8) 2068 { 1.5) 250( 1.9)
PARENTS' EDUCATION
HS non-graduate
State 30{ 3.0 32(35) 38 { 34)
247 ( 3.8) 245 ( 3.8) 232 ( 2.5)
Nation 36( 3.2) 26{ 3.4) 38{ 35)
245 { 3.0) 248 { 3.3} . 237{ 3.1)
4 NS graduate
State 38 ( 21) 35( 20 25( 2.0)
253 ( 2.1) 2521{ 2.2) 244 ( 2.8)
Nation 43 ( 2.1) 31 (1.9 27 { 1.9)
255 ( 2.0) 257 { 2.8) 249 1{ 2.4)
Some college
State 39( 2.0) 32( 21) 30{22)
289 ( 2.5) 267 ( 2.2) 2680 ( 2.3)
Nation 40 ( 1.8) 37 ( 1.6) 23( 1.8)
270 ( 3.0) 271( 2.5) 253 ( 3.1)
Coliege graduate
State 43 ( 1.5) (1.5 22( 1.4)
275 ( 2.0) 273({ 2.0 285( 2.4)
Nation 51(1.6) 33(12) 16{ 1.3)
275 ( 2.1) 277 ( 1.7) 285 ( 3.1)
GENDER
Male
State 41 ( 1.4) 35(12) 24 { 1.3)
2687 { 1.8) 283( 1.8) 256 ( 2.3)
Nation 47 { 1.6) 3M1{14) 214
266 { 2.0) 267 ( 2.9) 250 ( 2.6)
Female
State 39 (1.3 33( 14) 28( 1.4)
260 ( 1.5) 260 { 2.0) 249( 1.9)
Nation 43(14 32{1.4) 25( 1.3)
264 ( 2.3) 208 ( 1.7) 250 ( 1.8)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the estimate for the sample.
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TABLE A27 | Students’ Perceptions of Mathematics

PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY

1900 NAEP TRIAL Undecided, Disagree,
STATE ASSESSMENT Strongly Agree Adres Strongly Disagres
Percentage Percentage Perceniage
and and and
Proficiency Proficiancy Proficiency
JOTAL :
State 25( 1.0 48 { 0.9) 26 ( 1.1)
271 { 1.5) 200 ( 1.3) 250 ( 14)
Nation 27 ( 13) 48 { 1.0) 24 ( 1.2)
M {19) d2{ 1.7) 251 ( 1.8)
RACE/ETHNICITY
White
State A7 {19) 50 1.4) 23( 1.4)
280 ( 1.8) 271 { 1.3) 281 ( 1.4)
Nation 6 ( 1.8) 48 ( 1.3) 28 ( 15)
279 ( 2.0) 272 ( 1.8) 257 { 2.0)
Black
State 32 E 4.5,) 47 ( 5.4; 20 ( 4.4;
Nation 32(25) 52 ( 23) 16 { 1.9)
247 ( 4.9) 233 ( 3.3) 227 ( 42)
Hispanic
State 21(15) 49 ( 1.3) 31(1.7)
255 ( 2.1) 242( 1.7} 237 ( 2.0)
Nation 4 ( 25) 48 ( 2.6) 28 ( 24)
257 { 5.5) 244 ( 22) 238 { 3.8)
Amaerican Indlan
State 22 ( 3.1) 46 { 3.3) 32( 44}
il Gl 238 ( 25) il e
Nation 23( 7.4) 48 (14.9) 29 ( 8.5}
m(m) m(m) m(tt')
TYPE OF COMMUNITY
Advantaged urban
State 28 { 2.8) 48 ( 3.7) 23( 2.6)
286 { 2.7) 275 ( 2.5) see (e
Natinn 17( 3.2) 55( 24) 28 ( 4.2)
bl 280 ( 4.4)1 )
Disadvantaged urban
State 2( 2.1) 50{ 2.5) 28 ( 34)
AL B 249 ( 4.0) 241 { 4.8))
Nation 26 { 2.9) 48 { 2.9) 26( 32)
260 ( 5.8)! 249 ( 4.6)! 240 ( 4.5)
Extrems rural
State 25{ 53) 50{ 5.6) 25 ( 8.1)
i SNt 249 ( 3.9} il i
Nation 34{ 28 49 ( 22) 17 { 1.4)
270 { 3.9) 252 ( 4) bl B
Other
State 28(16) 48 ( 1.4) 26( 1.7)
2711 { 2.3) 258 { 1.9) 249 ( 25)
Nation 27 { 1.4) 48 1(1.2) 25( 1.4)
271 ( 2.4) 2$3( 22 250( 19)

The standard errors of the estimated statistics appear in parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the enure population s within + 2 standard errors
of the estimate for the sample. ! Interpret with caution -- the nature of the sample does not allow accurate
determination of the variability of this estimated mean proficiency. *** Sample size 1s insufficient 1o permit a
reliable estimate (fewer than 62 students).
»
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TABLE A27 | Students’ Perceptions of Mathematics

(continued)
PERCENTAGE OF STUDENTS AND
AVERAGE MATHEMATICS PROFICIENCY
1900 IAEP TRIAL Undec Disagree,
STATE ASSESSMENT Strongly Agree Agree sm?yd' Disagree
Perceniage Perceniage Parconiage
and and arvl
Proficiency Proficiency Proficiency
TOTAL
State 25{ 1.0) 48{ 09) 26{ 14)
2711 ({ 1.5) 200 { 1.3) 250 ( 14)
Nation 27 { 1.3) 49{ 1.0) 24{12)
2711 { 1.9) 202( 1.7) 251 ( 1.8)
PARENTS' EDUCATION
HS non-gracuate
State 20( 2.7) 53( 38 7 ( 34)
e (o0 239 ( 3.) 237 { 37)
Nation 20 ( 2.8) 50 ( 3.3) W ( 386)
- (™ 283 ( 2.8) 238 ( 43)
HS graduate
State (18 50( 23) B(29)
260 ( 3.0 250( 18) 243 ( 2.4}
Nation a1 24) 47 { 2.3) as{ 20
262 2.7) 255 ( 23) 245 ( 2.4)
Some college
State 28 ( 2.2} 46 ( 2.2) 26( 21)
274 ( 2.8) 287 ( 2.0) 255 ( 2.7)
Nation 28 ( 2.5) 47 ( 2.4) 25( 18)
274 { 3.1} 207 ( 49) 258 ( 3.2)
College graduate
State 28 ( 1.8) s {1N 20( 1.8)
282 ( 22) 271 { 1.7} 283 ( 2.8)
Nation 30({ 2.3) 54 ( 1.8) 19 ( 1.8)
280 ( 2.4) 274 ( 2.2) 288 ( 2.5)
GENDER
Mate
State 27 ( 1.3} 48 { 1.4) 25( 1.5)
274 ( 2.1) 2684 ( 1.6) 253 ( 1.8)
Nation 28 ( 1.5) 48 { 12) 24 ( 1.4)
273 ( 2.3) 263 ( 2.0) 251 { 2.4)
Female
State 24 { 1.3) 50( 1.6) 28( 1.5)
208 ( 1.9) 256 ( 1.5} 247 ( 1.7)
Nation 26( 1.7) 517 25{( 19
280( 2.1) /(18 252( 1.9)

The standard errors of the estimated statistics appear m parentheses. It can be said with about 95 percent
certainty that, for each population of interest, the value for the entire population is within + 2 standard errors
of the esumate for the sample. *** Sample size is insufficient to permit a reliable estimate {fewer than 62
students).
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